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TKR-830 Circult Description

The TKR-830 ix a ULIF-band relay radio unit for business radio apphlications. It 1s
designed as a high-performance model with enhanced basic transmit/recetve functions.
The TKR-830 also has the PC tune and PC monitor functions and ils circults are
configured to support future upgrading flexibly.

The TKR-830 has three PLL eircuits in the transmitter unit and two PLIL cireuits In
the recciver unit,  Atl the PLL eircaits are controlled with the same basic frequency, so
the transmit and receive {requencies are very stable compared with the previous
models. [t uses a new circuit design to modulate the fransmit reference PLIC and the
tran=mit main PLL at the same time during transmission. Therefore, it features flat
modulaticn characteristics from a low-{requency range regardless of whether the

extornal reference froquency or the internal TCXO is used.

Mransmitter circuit]

The transmitier unit (X56-303- AL consists of (1) infernalfexternal referonce eireuit,
(2) transmit reference PLL civcuit, (3) receive relorence PLL circuit, (4) transmit main
PiL circuit. (5) driver cireuit. (8) modulation level adjustment circutt, and (7) other

circults.

(1) The internaliexternal reference cireuit. switches between  the internal +/-
LOppm/20MHz TCXO X101 and the 10MHz external reference automatically, 1L
there is no external reference input, the internal TOXO is used as the basie frequency
for PLL circuits.  When the external reference (LOMIlz/-10dBm or higher) is anpul fo
CN10L the external reference is used as the reference frequency for all I’1.[, eircuits.
The eircuits operate as follows.

When the external reference signal (10MHz) s input, its impedance is converted by an
emitter follower (3102),  Then, harmonic components are gencerated by a double
amplifier.  Only the 20MIlz component s taken by the MCEF X210 and sent to D101
and high-frequency  amplifier Q205 The 20MIHz signal amplified by Q205 is
converted to a direet eurrent voltage by the double-voltage detection circuit consisting
of 0265 and D205, The direet current voltage is compared with the reference voltage

by comparator 10204, [f the deteeted direet current voltage is higher than the
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reference voltage, the comparator output changes from "L" to "H

The comparator output switches QU100 QIT1 Q112 Qi3 and Ql14 switching
transistors. Q110 turns "OFF" and Q114 turns "ON" Switching diode D101
conducts (sinee Q110 18 "OFF", D103 does not conducet), The 20MHz reference signal
generated from the external reference signal is input to [C201 and 1202 and the

exiernal relerence signad 1s used as the reference frequency.

When the comparator output turns Q206 "ON". the comparator relorence voltage
decrenses by a certain level and hysteresis characteristies are obtained.  Fwven if the
external reference level changes shghtly. the comparator output dees not change. If
there is no external reference input. the double voltage detection circuit C265 and
D205 does not output any signal. the comparator outputis “[. Therefore, Q114 Lurns
POFE and 110 turns "ON". Power is supplied to the internal TOXO and D103, the
internal TOXO 20MIz reference signal is input to 10201 and HC202, and the internal
TOXO 18 used as the reference frequency.  The TEXO frequency stability may be
alfeeted by the output load mmpedance. The TKR-830 has a MOS FET buaffer

amplifier Q15 to stabilize the TUXO output toad impedance and its (requency.

(23 The transmit relerence PLL circult generates the reference frequency signal
(19.2MFHz) for the transmit main PLL and consists ol 10201, X201, 201, and Q202,
The VOO has a no-adjustment type crystal oscillator circuit (based on a Colpitts
cireuit) consisting of (3201 and X201, varicap D203 tor modulation. and varicap D201,
1202 for changing the oscillator frequency by direct corrent voltage.

The signal generated by the VOO is fed 1o buffer amplifier Q202 The signal then
goes 10 a "p1” type LPI to remove unwanted harmonic components,  The resulting
signal goes to the fractional N type single-chip PLL 1C (IC201), and the phase of the
divided frequency (200k1Hz) is compared with that of the reference [requency. The
phase difference signal enters the internal charge pump. is converted to an analog
signal {0 to 5 V) and output from the PHA pin. Then. the signal is converted to a
direct current voliage by a laglead type loop filter. The capacity of D201 and D204 is
varied by the direct current voltage to keep the VOO oscillator frequency 19.2M11z.
The stabilized 19.2Mtz oscillator signal is taken from the LPF output, output to [C101

¥in pin, and used as the reference frequency signal {or the transmit main PLL.

¢ The receive relerence PLL cireut sroduces the reference frequency  signal
: I 5
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(19.2M112) for the reecive PLIL (first and =econd local oscillator), and consists of 10202,
X202 3204, and 241

The VOO contains a no-adjusiment type crystal oseillator cirenit (based on a Colpitts
civenit) consisting of Q240 and X202 and varicap 3240 for changing the oscillator
frequency by direct current voltage.

T'he signal zenerated by the VOO is fed to the buffer amplifier Q243 The signal then
coes to 4 "pit type EPEF to remove unwanted harmonic components,  The resulting
signal voes to the fractional N 1ype singie-chip PLITC (1C202), and the phase of the
divided frequency (200kbHz) s compared with that of the reference {requency. The
phase difference signal enters the internal charge pump. is converted fo an analog
signal (0 to 5 V) and outpud from the PEA pin. Then, the signal is converted 1o a
direet current voltage by a laglead type loop filter. The capacity of 2240 is varied by

the direct current voltage to keep the VCO oscillator frequency 19.2MHz.

The stabilized 19.2MHz oscillator signal is taken from the LPI output, output to 1C101
Xin pin. and used as the reference frequency signal for the receive PLL (first and
cocond local oscillator).  The impedance 1 converted by emitter follower amplifier
(3115, The resulting signal passes through the "pi” type LU and goes 10 the recelve
PLL reference output pin CN102,

The unlock signals for the transmit reference PLL cireuit and receive reference PLI
cirenit are output from pin 18 (LOCK) of 10201 and 10202, The two unlock signals
are ANDed. and the reference PLL unlock signal (1.1)S) s sent from CON3 to the control

unit,

(4) The transmit main PLL circuit generates the transmit frequency signal. This
circuit consists of a clap type oscillator VOO consisting of Q1 and Q2 and single-chip
PLL LG (30101). When transmitting 450.0000 Mllz to 464.995 Mz, the Q2 VCO
oscillates and (1 stops.  The switching operation i« performed by controlling
switching {ransistors Q3. Q4. and Q5 using the output () lfrom shift register 1G4,

The signal generated by QL or Q2 1s fod to butfer amplifier Q6. Q6 provides isolaton,
and the signal goes to the high frequency amplifiers QY and Q107. Q107 amplifies the
signal to the level required for the internal prescaler in [C101. Unwanted harmonic
waves are removed by the " type two-step LPE, and the resulting signal s imput 1o
(101 Fin pin.  1C101 divides the VEU aseillitor signal input to /in and the transmit

PLI, reference signal (19.2M1[z) mput to Xin by the divide ratio. and the phase is
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compared with the 125kl{z comparison frequency. The phase difterence signal
deteeted by phase comparison enters the internal charge pump. is converted to an
analog signal (0 to 5 V) and output from the Do pin,

The analog signal output from the Do pinis converted to a direct current signal by the
Jagload type loop flter, The direct curvent signal is apphed to varicap D113, D2, 4
(o lock the VOO oscillator frequency with the desired osciflator frequency.  The direct
current signal passes through the 1109 operational amplifier and bufter amplitier,
and is output from CN3 as the voltage signal (CVT) for monitoring the transmit mam

PLL lock voltage.

(%) The driver cireuit amplifies the transmit frequency signal generated by the
transmit main PLL circuit to the level required for input to the linal unit (X5G-303 BAD).
The driver cireuit consists of high frequency amplifier Q4. high lrequency switch D7,
D10 high frequency amplitier Q130 Iugh frequency amplifier Q14 direct current
amplifier Q17. and switching elements (318, (2203, Q8. Q16 Q16, Q12 and (11,

When the transmit main PLL is locked, the 1G101 LI pin goes " oand the eollector of
(317 goes "L The collector off Q18 goes PHY the collector o (3203 goes "L and the
colleetor of 38 goes "11". The logic is the opposite to the logic when the transmit main

Ll is unlocked,

The transmit main PLL lock signal is output to CN3 as a signal "LDT" from the
collector of (318, This signal is used for the CPU in the control unit to monitor the
lock state of the transmit main PLL. (See the control unit cireait deseription.)

When the colieetor of Q8 goes "L, Q16 turns "ON" and Q11 turns "OFF" regardless of
whether the bage voltage of Q10is "1™ or "I Therefore, the power 8T for the drive s
not provided.  When the circuit 15 unlocked., 11 is protected to inhibil transmission.
The transmitter operation is controlled according to the data sent {rom the CPU n the
control unit to shift register 1G4, When 164 pin 5 Q2 s "1 and the collector of Q8 is
T (the transmif main PLL ts locked). Q16 and D10 turn "OFI™ and Q12 and Q11 turn
"ONY 8T is supplied to the drive stage, D7 turns "(OON", and the transmit signal 1s sent
1o (Y13,

The transmit signal level input to Q13 1s about O dBm. 13 amplifies it by about 10
A1 and Q14 also amplifies it by about 1083, 20 ABm (about 100 mW) is output from

drive output connector CNT.
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(6) The modulation level adjustment circuit adjusts the modulation signal level and
provides specified modulation. [t consists of TC105, 163, 1C100, and [C202.

FC3 15 an electronie volume 1€, The signaling frequency change adjustment. signaling
modulation balance adjustment (transmit reference PLL and transmit main PLL are
modulated at the same time to provide Tat modulation characteristics). maximum
sound frequency change. and the reference voltage setting for transmission power
adjustment can be performed for cach transmit frequency and for each channel using
the FPUKPG-47D) and a personal computer.

FCT05 1= a modulation signal summing amphlicr (A/2) (sums the sound signal and the
signaling signal whose balance is adjusted and modulates the transmit main PLL) and
a stignaling signal amplitude fine-adjustment amplhifier (13/2).

1C203 15 a DO amplifier that fine-adjusts the transmission power reference voltage

generated by 1C3, The "PC” signal 15 catput to the final unit from connector (N,

(7 10106 15 an EEPROM.  The transmit adjustment data adjusted for each unit is
written into the EEPROM. Tt the unit is installed in another set, it is not necessary to
adjust ir again.

TOT 1020 TE103 TCT08. and 10110 are three-pin constant-veltage power supply 108,

Ilach eircuit contains its own power 1O 1o maintain isolation between circuits.

The final unit (X56-303 B/3) amplifies the transmission power to a specified level,
This unit consists of (1) fransmission power amplifier. (2) harmonic wave climination
circutl. (3) progressive wave power/reflected wave power detection circuit, (1) APC
eircutt. (5) abnormal temp. detection circuit. and (6) common mode unwanted radiation

prevention cireuit.

(1) The transmission power amplifier [C301 uses a power module S-AUB0* for portable
transceivers o improve its efficiency. Driver output ONJ ol the transmit unit ts fed 1o
CN301 of the final unit through a coaxial cable, and enfers pin 1 of transmission power
amplifier {C307 through a HdR attenuater. The transmission power amplifier 1301
amplifies the power to the level corresponding to the voltage at the power control pin

(pin 2) and cutpuds it from the output pin (pin 4).
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(2) The harmonic wave olimination circuit, js i three-stage "pi” type Chebyshey type
LPI consisting of 1301 1302, 1.303. (307 G312 G315, and C316. This cireuit
removes harmonic wave components from (he transmission power amplified by the
Iransmission power amplifier and sends the resulting signal to the progressive wave

power/reflective wave power detection cireuif

(3) The progressive wave power/reflect ive wave power detection clreuit consists ol g 1/4
A CM coupling type detection cireuit formed by a strip line and a direct current
amplifier [C303. The CM coupling detection cireuit detocts a negative voltage
corresponiling to a square root of the power values of the progressive wave and
reflective wave, (D306 detects progressive wave and D308 detects refloctive wave,)
The progressive wave voltage FWI is sent to the APC circait and control unit in the
next stage. and rellective wave voltage REV is sent to the control unit through CN302,
Thirmistor TI307T correets the thermal characteristios of the detection diode and keeps
the APC function stable within the operation temperature range,  transmission vower

passes through the strip line and s output from CN308.

() The APC circuil consists of differential amplifier 10302 and direce current. amplifiep
(301 10302 places the transmission power settmg voltage 'C and progressive wave
detection voltage FWD from the transmi unit to + input and - input, and outputs
voltage Vd amplified according to the difference between the voltages. (If PC > FW.
Vi increases, and if PO < 'WD. Vd decreases)  The vollage Vi is applied 1o direet
current amphifier Q301 in the next stage.  The voltage is converted 1o output voltage
Vg 1o control the power control pin (pin 2) ol the transmission power amplifier 13301,
At the power control pin. the transmission power increases when the voltage Vg
mereases. and decreases when Vi deercases. Aloop is formed between transmission
power. F'WD Vd. and Ve and 1the transmission power converges into the point whoere
the fransmission power seiting voltage PC and progressive wave defection voltago
WL are equal. The transmission power can be controlled acecording to the
fransmission power setting voltage PC. The +13 voltage is applied to the power pin
(pin 3) of the transmission power amplifier 1C301 even when the final unit is not in
transmit mode.  When the voltage Vi is applied to the power control pin, the current
flows to the power pin of 1C301. 10 this case. there may he some problems, such as no
izofation of the input and output of 1C301. To prevent this problem, the switching
transistors (3304 and Q305 are switched by transmission power 8T input through

CN302 and the Vd voltage is grounded when transmission is not made.
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(3) The abnormal temyp. detection circuit consists of thermal switeh TS301 and digital
transistor (9302, This cireuit reduces the transmission power amphifier function and
prevenis temyp. rise to proteet the circuits when the final unit temp. rises excessively
and the circuits cannot be operated salely.  This circutt rarely activate during normal
use.  When the thermal switch deteets the operating temp., the infernal switch of the
thermal switch conducts,  When the voltage i applied to the base of 302, digital
transistor (3302 tarns "ON". The collector of digital transistor Q302 grounds the
differential amplifter output voltage Vd of the APC circuit to reduce {ransmission

power,

() Common mode unwanted radiation prevention eircuit. The TKR-830 has a filter
304 in the power line in the final unit 1o reduce unwanted radiation in common mode

from the power cable,

TR TI—
Receiver Circuit,

The receiver unit (XH55-304) consists of (1) front-end eircuir, (2) narcow TF circuit, (3)
wide 1F circuit. (4) first oscillator PLL circuit. (5) second oseillator PLL cireuit, (6) base

band cireazt, and (7Y other circuits.

(1) The front-end circuir consists of helical BPEF L3, high frequency amplifier Q7,
helical BPF 1,16, mixer DBM Al and [FF switching eircwit D10, The recelve signal
coming through CNT goes 1o helical BFP L3 Unwanted signal components are
damped and only the necessary band (about 5MIHz) signal 1s sent to the high frequency
amplifier Q7. The operating point of Q7 is set {o maximize the gain and minimize
distortion.  The helical BPEF L16 removes the unwanted out-of-band high frequency
components produced by high frequency amplifier Q7 and unwanted components
leaked from the previous circuits, and sends only the necessary signal to mixer M
Al The mixer DBM Al mixes the first local oscillator signal generated by the first
loent oscillator PLI with the receive signal coming from the helical BPE 116 to produce
a first 1F signal (73.05Milz). The first 1F signai is switched to the narrow or wide [F

circuit by the switching diode 1210
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(2) The narcow 117 circuit consists of two-pole MCE X2, four-pole MO Xird, IF
amplifier (326, [F amplifier Q32 FM detection 10 1CT. ceramic filter CE1. and CI73.
The unwanted components of the first [F signal conneeted 1o the narrow [[" eircuit by
the switching diode D10 are removed by the overtone type two-pole MCE XF2, The
resulting signal is amplified by 1 amplifier Q25. Unwanted signal components are
further eliminated by the overtone type {our-pole MCIT X7 to maintain three-signal
characteristics.  The first [F signal output from XF4 is amplified by [F amplifier (332
and input to pin 24 of 'M detection [ 167 The I'M detection [C mixes the second
PLL local oscillator signal with the first [ sigonal to generate a second LI signal
(150k1 7). Unwanted components of the second [F signal are removed by ceramie
filter CF1. The resulting signal is amplified by the 17 amplifier in {C7, Unwanted
components ol the amplified signal are further removed by ceramic filter O3 to
improve the two-signal characteristics of the TF stage. The signal then enters the
quadruture detection circuit,  The signal with a phase shifted 0 degrees by phase
<hift coil 153 ix compared with the original signal wavelorm 1o perform I'M detection
and generate the base band signal. The base band signal i output from pin 15 of [G7
amd enters the low frequency amplifier [C1T (A2 and B/Z2), The signal amplified by
1] (Af2) goes to the YO input of multiplexer 1G9 and the V2 input of electronic
volume [C9, The level of the signal that enters V2 of the electronie volume 10 18
adjusted. the signal passes through the hysteresis cireuait AT switch 34, The signal
coes 1o 1C7 noise filter input (pin 17). and high frequency components are removed by a
[II'F The signal is noise-detected and compared. and the noise squelch signal (N-
DICEY is fed 1o DC switch (36, The voltage signal (RSSD corresponding to the TF
signal strength from the two cocond 117 amplifiers in [C7 are compared with the
reference voltage set by electronie volume Vi1 by the internal RSSI comparator, and the
RSSI squeleh signal (C-DET) is output from pin 20 ol TC7. C-DET enters DC switch
(327 and 1= ANDed with N-DET by DC switch 38, A squelch signal (SC) 1s output

from connector CNG,

(33 The wide [F cireuit consists of two-pole MUF XI71 four-pole MCEF XE3, IF amplifier
(24 11 amplifier Q31 FM defeetion 1€ 1C8. ceramic filter CF2 and Cl4. The
unwanted components of the first TF signal connected to the wide II7 circuit by the
switching diode D10 are removed by the overtone type iwo-pole MCF XI'1. The
resulting signal is amplified by Hoamplifier Q24 Unwanted signal components are

further eliminated by the avertone type four-pole MCITXIT3 1o maintain three-signal
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characteristics.  The first [I7 signal output from X3 1s amplified by 1F amplifier (31
and tnput to pin 24 of FM detection 1C [C8 The FM detectton 1C mixes the second
PLL local oscillator signal with the first 117 signal o generate a second IF signal
(450k11z). Unwanted components of the second 117 signal are removed by ceramic
fier CF2. The resulting signal is amplificd by the tF amplifier in 1C8.  Unwanted
components of the amplified signal are further removed by ceramie filter CF4 10
improve the two-signal characteristios of the || stage. The signal then enters the
quadruture detection circuit.  The strnal with a phase shilted 90 degrees by phase
shift coil 52 is compared with the original signal waveform to perform FM detection is
performed and gencrate the base band signal. The base band signal 1s output from
pin 15 of [C8 and enters the low frequency amplifier 1C12 (A2 and 13/2). The signal
amplified by [C12 (A/2) goes to the Y1 input of multiplexer 1C and the V1 mmpuet of
electronic volume 109, The level of the signal that enters V1 of the electronic volume
[C 1= adjusted. and the signal passes through the AI” switeh (335, The signal goes to
IC8 noise [ilter input (pin 17), and high frequency components are romoved by a HP[F
consisting of external CRs. The signal is noise-detected and compared, and the noise
squelch signal (N-DET) s fed to DO switch 36, The voltage sigaal (RSSD
corresponding to the 1F signal strength fram the two second 115 amplifiers in [C8 are
compared with the reference voltage set by electronic volume V3 by the internal RSS!
comparator. and the RSSI squelch signal (C-DITY is output from nin 20 of 1C8. (-
DET enters DO switch Q37 and is ANDed with N-DJT by DC switch Q38 A squelch
signal (SC) 1s output from conneector CNG, The C-DET stgnal and N-DET signal are
the same for both the wide and narrow IT circuits.  (The wide and narrow 1T civewits

da not operate at the same time.)

(1) The first local oscillator PLIL circuit consists of clap type VCO consisting of (8 and
Q9. fractional N type single-chip PLL TC 1C1. buffor amplifier (14, and high (requency
amplifier Q3. Q1. Q5. and Q6. The first local oscillator 15 a lower hetero local
oscitlator with a receive frequency of 450.0000 to 480.0000 MLlz. The VCO oscillator
trequency ts 376.95 to 406.95 MHz, One of the two VCOs Q8. covers the range of
$76.95 to 391.945 Ml Iz, and Q9 covers the range of 391.95 10 406.95 Mz, Oune of the
VOCOs 13 selected by switching switching transistors Q0. Q12 and Q13 by shift
register [G3 output 3 The signal generated by QB or 39 is fed to buffer amplifier

(L4 The signal is isolated and is sent to high frequency amplifiers Q3 and Q23
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The signat input to (323 is amplhified to the level required for 10 prescaler input,
harmonic wave components are removed by a "p1" type two-step LPEF and the resulting
signal goes to pin Kot [C1 PLL TG 1O divides (he CNT receive PLL reference signal
19.2MIT7 coming from the transmitter unit and the signal generated by the VCO and
compares phases with a comparison frequency of 12,5 klTz. The deteeted phase
difference signal is fed to the internal charge pump, converted 1o an analog signal (0 o
2 V) and output from the PP pin. - The analog signal ouwtput from the PLHP pin is
converted to a direet current voliage by a laglead 1ype loop filter. The capacity of
varicaps D203, and D4 is varied by this direet current voltage 1o lock the VCO to the
desired oseillator froquency. The signal input 1o Q3 5 amplified 1o about 20 dB3m by
high frequency amplifier (33, QL QA and fod to mixer DBM AT as a first loeal oseillator

signal,

(5) The second Tocal oscillator PLL eireuit consists of PLIL ICECTS. erystal oscillator X1,
osciltater FET (21, bulfer amplifier W23, high frequency amplifier (315, (330, (333, and
cmitter follower Q27 The VOO consists of no-adjustment type crystal oscillator
cireuit (271 and X1 (based on a Colpitts oscillator circuit) and varicap D9, The signal
generated by the VOO is fed to buffer amplifier Q23 The signal is isolated by Q23
and fed to high frequency amplifier QI5 and emttter follower amplifier Q27 1ligh
frequency amplifier Q15 amplifies the signal to the tevel required for [O15 prescaler
mput. and outputs it 1o 1315 Fin (hm 200, 1C15 divides the ON7 receive PLI
reflerence signal 19.2MH2 coming from the transmitter unit and the VCO-generated
stignal input to Fin and compares phases with a comparison frequency of 200 kHe,
The detected phase difference signal 1s converted 1o an analog signal (0 10 5 V) by the
mrernal charge pump.  The signal is output from the 1C15 Do pin. and converted to 2
direct current voltage hy a laglead type foop filter.  The VOO varicap D9 is controlled
by the direct current voltage to lock stably with the desived frequency 72.6 MITz The
signal mput 1o emitter follower amplifier W27 is isolated, and moved from the Q27
emitter to high frequency amplifier Q33 (30, The signal is amplificd (o the level
required for FM detection 1C QST input. and output to the OSCL pin of cach FM
detection 1€, The unlock detection signals from the two PLI circuits in the recciver
unit are ANDed by [C18, and the resulting signal is sent to the CPU in the control unit,

from CN& a5 receive PLL lock signal LDR.



ALI24673110

(6) The base band signal circuit consists of HPF Q26 and ()28, switching dicde D11,
and digital rransistor Q29 The level of the base band signil deteeted by the narrow
and wide FM detection circuits is ddjusted by the amplifior (BI2) of TCTL, 1012 The
active detection output is selected by Z0 and 71 of muliiplexer [C6, The amplified
base band signal is nutpul to CNG from [ w7 pin as the DET signal. The level 15
adjusted by rhe amplificr (A72) of TCTT 1012 and the active detection ontpul is selected
by YO and Y1 of multiplexer [C6. The subaudio band components of the signal output,
from the "Y' pin are eut by the HPE of )26 and W28, the signal is switched by the

squeleh signal by D11 and Q283 and output from CNG as the RA signal.

(7) The receiver crreuit containe an EEPROM ([C10) like 1he Lransmitter cireuil,
Adjustment data for cach unit is writlen into the EKPROM when adjustment ends.
Therefore. even if the uni( is moved to another set. no adjustment is required, 102
TCA IO 1C16, and 1C17 form @ three-pin constant voltage power supply 1C. Rach
eireul! contains a4 power supply to isolate circuits, 17 08 a ripple filter for the nower
supplied to the first loeal oscillator PLLVCO. The RSST signal for the active wide or
narrow "M detection 10 is seleeted by "X1. X0 X" of the multiplexer [C6. The signal
5 output from connector (‘NG through the operational amplifier buffer amplifier 10
(Af2). 103 isa shifr register. [C3 switches between the two [ circuit power supplics
andd between the cecond Joeal oscillator PLL strobe data and the first local oseillator
PLL VCO according to the data from the CPPU. (16, Q1819 G20, and 22 COMpose
A switching teansistor. 1t cantrols power supplies 8CN and 8CW for the two [

clrcuits,

Control Circuiy

The control unit (X53-381) consists of (1) CPU. (2} receive audio filter circuit, ) LSD
filter circuit. (4) AF PA eireuit. (5) microphone amplifier circuit, (6) noise squelch

cireutt. (7 display cireutt, (8) channel setting cireuir, () RS-232C cireuit, (1) external

ecquipment connection cireuit. and (11) other circuits.

(1) The CPU AC10) is a single-chip microcomputer containing a 1Mbit flash ROM
(128k x 8).  The firmware can be modified casily. The CPU controls the transmitter
unit. the receiver unit, the control unit. and the display circuit and transfers data to or

from external deviees,
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(2) The receive audio filter circuil consists of operational amplifiers 1C3 and 105, The
RA signal from the recerver unii (recetve audio signal filtered by the receiver unit)
passes through the second PP (fe=300 tiz) in 1C3 (A72) and the twin T type noteh
filter (fo=3 kITz) in 103 (132) 1o attenuate the signaling signal components under 300
Hz and prevent leakage of the signaling signal to the monitor audio. 1015 LIP (fe=3
kHz) cuts the high frequency noise by low frequency pass characteristies.  The signal
passes through the volume adjustment variable resistor VIR30T and goes to the AF PA
cirewit as the RAR signal, {1s lovel s adjusted by V1 of electronic volume JC104. the
signal passes through the operational amplifier TCT05 (A72) and is ouiput from the

CN1G Desub 25-pin conneetor as the RA signal,

3 The 111 LSD filter circuit is g prefilier required to process the recoive signal LS

(ow speed data) by CPU 1C10 for future upgrading.  The TKR-830 does not, use it

() The TC8 AF PA cireuit 12 an AIF amplifier for driving speakers to monitor receve
audio signals, The 4W audio output can be provided to the external speakers when
power supply voltage 138 V4 ohms s supplted by the 15-pin test connector
"SPOSPG” on the rear panel.  The owlput impedanee of the internal speaker is
adjusted 1o provide an audio ouwtput of about 0.2 W when the internal speaker instaliod

on the TKR-830 front panel is used,

(%) The display circuit contains T-segment LED D212 D213 (orange: sec the operation
manuatl for details of display). 11203 (green: power supply), D201 (red: transmission),
D202 (green: busy). two-color LED D210 (greentinternal/red: external referonce state)

to display channels and states,

{6) The noise squelch circuit in the control unit is # pulse count type noise siuelch
circuit designed for future upgrading.  The operational amplifier 102 (A/2) 1IPF and
LC2 (B/2) inverting amplifier convert high frequency noise components to pulse signals.
The CPU counts the pulses 1o operate noise squelch. The TKR-830 does not use this

Cireuit,

(7) The microphone amplifier circuit process the audio signal when modulating from
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the local microphone on the TKR-830 front panel or from the TA pin of the D-sub
connector on the rear panel. It consists of AGC amplifice [C13 (B/2), Q7. HPYF [C13
(AL2). amplifier Q4. twin T BEF 105 (B/2). preemphasisflimiter (3/2), and splatter filter
TG4 The audio signal coming from J2010 of the loeal microphone passes through
CNI7 pin 25 (MD and goes to the AGC amplifier 1013 (1/2), Q7. The audio signal is
amphticd and the gain is automatically controlled.  The signal is then fod 1o "XO" of
multiplexer 1C7. 07 is controlled according to data from the CPU. When the local
microphone is used. "XO" and "X conduct.)  The audio signal mput to "XO" is output
(rom "X" to the amplifier Q4. Qd fine-adjusts the amplitude of the audio stgnal,  The
slgnal passes through the HPEF twin T BRIl preemphasisflimiter, and splatier filter.
The HPF and twin T BER damp the components under 300 112 with the fe=300 Hz high
pass characteristies and (0=210 Hz noteh characteristics to prevent blocking by the
signaling audio signal, The preemphasts/limiter circuit gives the audio signal of 300
Iz 10 3 kllz +6dB3/octay frequency characteristics and emphasizes high frequency to
mmprove the sicmil-to-nojse ratio,  The limiter circuit limits the amplitude.,  The
splatter filter attenuates high frequency componentis and prevents spreading of the
oceupred frequency bandwidth by the high frequency audio signal. The splatier filter
ciredit contains Lwo Chebyshev secondary filters ro provide fe=3 kHyz and the damping
characteristics of <24 dB/ectave.  The audio stgnal processed by the mierophane
amplifier 15 ourput from connector ON2 to the transmitter unit as modulation signal
"MOD" When the signal is modulated from the TA pin of the D-sub 2H-pin connector,
the audio signal TA is amplified by the amplifier IC106 (A/22), and ite lovel is atjusted
by V& of the electronic volume [C104. The signal passes through "YO! "Y' and "X[*
of multiplexer [C7 and is autput to "X". The route of the signal after "X" is the same

as that for the local microphone,

(8) The channel setting cireuit consists of DIP switch 81, 82 and multiplexer 10107,
[C108. Channels 110 32 can he selected according to the 5-bit data of DIP switeh S1,
52 or the 5-bit data input from the D-sul 2h-pin connector.  One of the data is selected
for channel setting according 1o the logic of the I/E pin of the D-sub 2h-pin connector on
the rear panel.  If /K is "[1". the internal switch is selected. When it is 1", the

external data is selecred,

() The RS-232C circuit conneets the RS.2320 serial port of the personal computer
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directly 1o the TKR-830 10 perform FPU operation.  The FP'U can also be operated by
connecting g pregramming cable (KPG-16) to the local microphone on the front panel.
When the D-suly connector on the rear panel is used. the programmg cable is noi
required. The 2320 driver 1 ACID changes TT1-2320 lovels, The FPU (KPG-47D)
has o new transmitter/receiver cireuit menitor function (transmission: transmission
progressive power display, transmission refllective power dhsplay. transmit main PLL
fock voltagae th=play: reception: RES) display, receive main PLIL lock voltage display).
Data required for this function s also transferred through RS-2320C0 The firmware

can enly be modificd by the local microphone on the front panel,

(10) The external equipment connection circuit has CN19 for R8-23920: RXD2TXDe,
external modulation input: 7D (signaling)/TA (audio). receive output: RD (signaling +
audio/RA - (audia), speaker  mute input: SPM. monitor control input: MON
transmission input: 1T squeleh output: SC. channel control: |N/EXT SW, and
external channel inpui: BOVECUECHECANCS. () 200 has receive output: R
(signetling + audio). receive signal strength outpur: RSST transmit main PLIL lock
voltage outpul: TXCV. recoive first local oscillator PLL lock voltage output: RXCV,
voltage check ouwlpur v transmit. progressive power value output: 'WI1), and

refoerence frequency display output: KXTRREF

an LC 16, 16200 10201, and [C202 form a three-pim constan| voltage powoer supply
LG It provides power to the contrel unit civeuits. (101 [C102, and TC103 form a
logic [C used 1o switeh the banks of the flash ROM. 109 i« i1 shift register that shifis
the clock. performs AF m ute. and controls the multiplexer I(] according to the data
from the CPU. 1010955 0 NAND logic 1C. This IC NANDSs the Al? mute signal from
1C109 and the mute signal SPM from CN19 and turns Q2 "ON" or "OFF" (6 control
muting of the input signal of the AF PA. 10204, 1C205, awd 10206 compose a shift

register that controls display according 1o the daia from the CPU.



