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SPECIFICATIONS

Frequency ranges: 25.000-550.000MHz & 800.000-1300.000MH=z
Modes of operation: Narrow FM, Wide M & AM
Frequency readout: Complete to .5KHz on LCD screen
Number of memory channel: 20 channels with mode, step &lockout
informations
Frequency selection: Keyboard entry & rotary up/down tuning
Channel steps: 5 KHz, 12.5 KHz & 25 KHz
Frequency stability: Within +/-10 PPM at 25°C and +/-50 PPM
between -10°C and +60°C
SRS R Narrow FM .35 uV for 12dB SINAD
Wide FM 1.0 uV for 12dB SINAD
AM 1.0 uV for 10dB S/N
seleativitys MODE @-6dB G-60dB
NFM +/-7.5KH= +/=20KHz
WFM +/-50KHz +/-250KHz
AM +/- 3KHz +/= 10KH=z
Intermediate frequencies: 750 MHz for range 25-550 MHz
45.03 MH=z
.455 EHz for NFM/AM modes
5.5 MHz for WFM
Scan rate: 5 channel per second
Search speed: 10 second per megahertz by 25KHz step
Scan delay: 2.5 seconds
Audio power output: 1 watt at 10% maximum distortion
Power requirement: DC 12 to 16 volts .6 ampere maximum
Dimensions: 80mm High x 138mm Wide x 200mm Deep
Weight: 1.1 Kgs. (less rod antenna & AC adaptor)
Standard accessories: AC adaptor, DC cable, Rod antenna &
Operator's manual
Optional accessories: Mobil mounting bracket/model MM-1

Outdoor antenna with 10 meter coaxial
cable with connectors/model DA30Q0

Computer interface RS232C with cable/
connectors/model "RC PACK"

(1)



THEORY OF OPERATION

CENERAL:

The ARZ002 receiver provides high performance monitor and surveillance
reception over a wide frequency range of 25-550MHz and 800-1300MHz.
The wide frequencycoverage, combined with reception modes of AM, NFM &
WFM, make the ARZ002 a versatile unit for a range of applications:

* General off air monitoring

Spot frequency monitoring/measurement

Selective multi frequency analysis

Spectrum surveillance

Detection of unwanted transmission etc.

LR

The two frequency ranges are covered in selectable increments of 5 KHz
12.5 KHz or 25 KHz, and any mode of reception can be used at any freg-
uency or channel spacing.

Typical measured sensitivity(NFM) is better than .3 uV for 12dB SINAD,
and the sensitivity is maintained across the tuning range.

Control of the AR2002 is either from a professiconal keyboad allied to

a front panel tuning control which allows conventional rotary up/down
tuning or by external control, an interface outlet being provided on

the rear panel of the receiver.

Twenty memory channels are provided, with easy keyboard entry and recall.
Each memory channel stores frequency and mode information without any
restrictions. The momories can be recalled manually, or may be automatic-
ally scanned in sequence for unattended monitoring. The complete frequency
coverage of the receiver can be scanned in 5, 12.5 or 25KHz steps, and a
further facility is the ability to search between two user programmed
limits with high to low, or low to high searching.

A comprehensive search facility between two user desipgnated frequencies
is included. Twe speeds of search are available as is the receiver's
ability to scan frequencies from low to high, or high to low. So that
nothing 1is missed a delay function can be switched in to cope with the
slight delay pause between transmissions when listening to a two way
simplex conversation. Carrying on the receiver's ability to miss nothing
memory channel 1 holds the prierity frequency which is monitored at 2
second intervals.

Front panel readout of information is by liquid crystal display which
shows frequency, mode, memory channel number, frequency increment, delay
engaged, channel lockout, erc. A bar type signal strength meter allows
comparativemeasurements to be made, and aids in direction finding appli-
cations.

A crystal controlled real time clock is provided in the AR2002, and time
readout is also by the liquid crystal front panel display.

Power requirements for the ARZ00Z2 are 12 - 14V DC at .3 - .5A, and a
suitable mains adaptor is included with the set, as is a power lead to
alow operation from a battery or other power source.

The AR2002 consists of a triple conversion super-heterodyne receiver
with 750MHz lst IF for 25 - 550MHz, and double conversion super-hetero
dyne receiver with 45.03MHz lst IF (2nd IF for 25 - 550MHz range) for
800 - 1300MHz range.
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SIGNAL PATH CIRCUITS:

Refer to the block diagram of the AR2002. All siganls from antenna
pass through attenuator circuit, then enter to RF amplifier IC-1
through bandpass filter for 25-550MHz range and IC-9 through highpass
filter for 800-1300MHz range.Protection for the RF amplifiers provided
by a diode at the input of each amplifier stage. Amplifed signals from
the RF amplifiers are mixed in the first mixer with the lst local ose-
illator frequency to produce 750MHz lst IF for low range(25-550MHz),
and 45.03MHz lst IF for high range(800-1300MHz). In the low range,out-
put signal of 1st mixer passes through a bandpass filter, centered on
750MHz, and is amplified by two stages of IF amplifiers with AGC circ-
uit in AM mode then mixed in the 2nd mixer with 2nd local osecillator
frequency of 704.97MHz to produce 45.03MHz 2nd IF frequency.

In the case of high range, output signal of lst mixer switched to by-
pass the lst IF amplifier and Znd mixer to get in the bandpass filter
45.03MHz,

The 2nd IF signal(lst IF for high range) is switched to further IT
stages for WFM IF or NFM/AM IF.

In WFM IF, 45.03MHz signal passes through band pass filter and is
amplified by two stage IF amplifier and converted te 5.5MHz 3rd IF
by39.53MHz oscillator and amplified/FM detected for further de-emphasis
circuit and audio gate.

In NFM/AM IF, 45.03MHz signal passes through a pair of monolithic
crystal filters, centered on 45.0275MHz +/-8KEHz @3dB bandwidth, and is
amplified by two stage IF amplifier and converted to 455KHz 3rd IF by
44,575 or 44.570MHz crystal oscillator according to channel step of
0/12,.5KHz or 5KHz. The 455KHz 3rd IF signal passes through ceramic
filter, centered on 455KHz, and is switched to further IF amplifiers/
detedtors for NFM or AM.

The detected signal is gated In audio gate circuit and amplified in
audio power amplifier to level of 1 watt.

MATN UNIT:

Main unit board contains a palr of RF amplifiers, lst mixer, 2Znd mixer,
2nd local oscillator, bandpass filters, WFM IF circuit, NFM/AM IF circuit,
audio power amplifier, squelch circuit and power control circuits.

A pair of RF amplifiers amplify all signals from 25 to 550MHz and 800 to
1300MHz with flat response, low noise figure and low intermodulation
distortion. The lst mixer D30 consists of 4 dicdes in ring confipuration
as a passive double balanced mixer which offers high intercept point.
The IF amplifier Q31 acts as an impedance matcher and an amplifier.

The bandpass filter consists of triple helical resonators for +/-2MHz

at 35dB, +/-40MHz at 65dB.

The IF amplifier Q1 is a Ga—As FET high gain amplifier compensating
insertion loss of helical resonators and gain auvtematically controlled

along with 031 by Q2 AGC controller.
The ?nd mixer is an active mixer by Q3 bipoler tramnsistor. Znd local

oscillator frequency of 704.97MHz is made by 46.998MHz quartz crystal
pscillator and multiplier stage for 15 (5x3). Q13 is a power amplifier
for 704.97MHz and its output passes through double helical resonators.
In WFM mode, D2 conducts and signal passes through bandpass filter
consits of T-15, 16, 17 then amplified by Ql4, 15, and gets into IC-5
MC3357P.
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IC-5 converts sdignal to 5.5MHz 3rd IF with its own 39.53MHz oscillator

and amplified and discriminates to audio frequency along with ceramic
filter CF3 and discriminator CF4.

In NFM/AM mode, D3 conducts and signal passes through a pair of monolithic
crystal fileres then amplified by Q4, 5 with AGC controlled and gets into
IC-4 MC3357P. IC-4 converts signal to 455KHz with its own 44.575 or 44.570
MHz crystal oscillator and amplifies/discriminates to audio frequency
along with ceramic filter CFl and diseriminator CF2. IC-2 is capacitor/
resistor network for MC3357P ecircuit. The squelch circuit works in WFM
mode as well as in AM and WFM modes. TC-3 NIS-112 amplifies and detects
AM/AGC. Q36 works as a buffer amplifier for AGC and supplies AGC voltage
to Q31, 2, 4 and 5. Q6 inhibits 3rd local oscillation when mode is WFM.
Q7 switches quartz crystal oscillator for proper frequency by 0/5KHz
signal from CFU uPD7503. The mode switch consists of 6 transistors, (22
through 027, selects/controls Q18 AM, Q21 NFM andQ20 WFM each preampli-
fiers. Audio level output of each mode is equalized within +/-6dB tole-
rance at lKHz 60% modulation on AM, 1KHz modulation 3.5KHz deviation on
NFM and 1KHz modulation 25KHz deviation on WFM.

The audio gate circuit consists of IC-6 TC4066 and Q28, 29 2S5C2785. Two
transistors control IC-6 by squelch signal from IC-4 or PLL lock signal
from PLL unit. The audio power amplifier IC-8 uPD2002 including protection
circuit brings enough power output into internal speaker of 8 ohms while
specified power ocutput can be obtained with 4 ohm load at external speaker
jack.

Power supply circuit has two output voltages for 6 and 10 velts. IC-7
uA78M06 regulates 6 volt output and controls 10 volt regulator consists

of 4 transistors Q32 through Q35. These regulators work also as effective
ripple and noise filters.

PLL_UNIT:

This unit i1s Phase Lock Loop oscillator controlled by CPU/LCD unit for

suppling enouph carrier frequency of 754.97 to 1300MHz to lst mixer.

Two kind PLL units exist, one for serial number up to 1500, new one for

serial more than 1500,

* For the AR2002 serial number up to 1500
IC-1 NIS-118 osecillates 377.5-490MHz and IC-3 NIS-116 doubles frequency
to 755-980MIlz, IC-2 NIS-119 oscillates 490-650Mllz and IC-5 HIS-=117
doubles frequency to 980-1300Mllz, 1C-1 and IC-2 are voltage controlled
oscillators and 1C-3 and IC-5 are of band pass fillters. Doubled carrier
1s buffered by Q5 or (6 then amplified by 7, B, power amplifier to the
cutput level of 1 milliwatc. VCO outputs via Ql, 3, are also buffered
by (2, -4 and pass through IC-4 NIS-115 low pass filter. 10-12 uPCl651
wide band amplifier boosts carrier for enough level to drive 1G-6
prescaler. IC-6 uPB566 is a dual modulus prescaler and forms pulse
swallow counters as combination with PLL IC-7 uPDZ2833C.
Reference frequency 1s controlled by gquartz crystal osclllator Q9 at
3.200MHz and divided by 128 or 512 in IC-7 internal fixed divider for
25KHz or 6.25KHz accordingly. IC-9 TC5026 divides 25KHz by 5 for 5Klz.
IC-8 swiltches 5KHz or 6.25KHz by 5K/12.5K step signal from CPU.
Output signal from internal tri-state phase detector enters into low
pass filter Q13, 14, 15 which produces VCO control voltage VCV in 2Z-
20 volt range. IC-11 TCA-720 is DC DC converter for 30 volts.
Lack detector circult consists of L0, 11, 12, 16 transfers PLL lock
slgnal to CPU In order to confirm PLL lock completed in each frequency.
()20 cooperates as compensator when lock 1s falled at inltial state by
noise mixing in data. VGO switeh edrcuit consists of three transistors
017, 18, 19 selects VCO by econtrol signal from CPU(VCO SW).
Back up circuit backs up GPU by IC-10 uwA78L62 when DC supply is connected
in AR2002. When DC supply 1s removed, super capacitor C58 1 farad backs
up CPU until its voltage drops to 3 volts or approximately one week.
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*# For the ARZ002 serial number more than 1500
IC-1 NIS-130 is voltage controlled oscillator and oscillates directly
754.97-1300MHz frequency carrier. The VCO output carrier passes through
Low Pass Filter composed with L1, L2 and C7-11 then it is buffered and
amplified by Ql-4 transistors to the output level of 1 milliwatt.
The VCO output carrier is also buffered by Q5 transistor and amplified
by IC-2 uPCl651G wide band amplifier for enough level to drive IC-3
NIS-131 prescaler which devides carrier to 1/2. Devided carrier 377.485
-650MHz is then applied to IC-4 uPB566 dual modulus counter which works
as pulse swallow counter combinated with PLL IC-5 uPD2833C.
Reference frequency is controlled by quartz crystal oscillator Q6 at
6.400MHz and divided by 128 or 1024 in IC-5 internal fixed divider for
50KHz or 6.25KHz accordingly. IC-7 uPD4510BG divides 50KHz by 10 for 5KHz.
IC-6 uPD4011BG switches 5KHz or 6.25KHz by 5/12.5KHz step signal from CPU.
Output signal from internal tri-state phase detector enters into Low Pass
Filter composed of (Q7-9 which produces VCO control voltage and D1 diode
rectifies it to get DC 30 volts supply scurce for VOV voltage.
Lock detector circuit comsists of Ql0-13 transfers PLL lock signal to
CPU in order to confirm PLL lock completed with each frequency.
Back up circuit backs up CPU by IC-8 uA78L05 when DC supply is connected
in AR2002. When DC supply is removed, super capacitor C62 0.47 Farad
backs up CPU until its wvoltage drops to 3 volts or approximately one week.

CPU/LCD UNIT:

This unit consists of CPU, keyboard, LCD display and S meter circuit. The

CPU uPD7503G is one chip 4 bit microprocessorincluding 4 bit parallel

process ALU, ROM, RAM, I1/0 port, 8 bit serial interface , & bit programmable
counter and LCD contreller/driver. The CPU uPD7503G has many features of

ROM capacity of 4096 x B bit, RAM capacity of 224 x 4 bit, direct drive LCD,
low voltage data maintain, RC oscillator for system clock, crystal oscillator,
single power supply. low current drain,etec.

The CPU accepts 4 signals and outputs & signals and drives LCD screen.

Control signal input to CPU.

1. Squelch signal from IC-4 MC3357P pin 14 in the main unit.
2. PLL lock signal from the PLL unit,

3. 6 volt signal from IC-7 uA7806 in the main unit.

4. Key lock signal from CPU/LCD unit.

Controel signal output from CPU.

1. Mode switching signal of AM, NFM, WFM to the main unit.

2. VCO switching signal of high/low to the PLL unit(for serial less than 1500).

3. Alarm signal for beep tone to audio amplifier in the main unit.

4. S5KHz switching signal 0/5KHz in NFM/AM mode to 3rd oscillator in the main
unit.

5. Step switching signal 5/12.5KHz to IC-6 TC4011 in the PLL unit.

6. PLL data signals of clock(CK), data(DATA)} and strobe(STB) to IC-7
uPD2833C in 17 bit binary serial input.

LCD screen displays frequency, channel number, mode, priority, delay, scan,
lock out, search, steps and real time.

Bar type 'S' meter consists of LED's Green/Red and IC-2 TA7612AP S-meter
driver along with (8 transistor as AGC inverter.

Rotary shaft encoder is provided for manual control up/down.
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MATNTENANCE :

Cover removal

Remove the two screws close to rubber foot on the bottom of the ARZ2002
and the two screws on the back of the lower cabinet.

Remove lower cabinet then remove the two screws on the back of the upper

cabinet and lift upward the back wall of the upper cabinet then pull
backward to remove.

TEST EQUIPMENT REQUIRED
Following is a list of test equipment recommended for maintenance of
this receiver.

DC volt meter.

AC volt meter.

Oscilloscope with 10 MHz response.

Frequency counter with 1350 MHz response.

Signal generator with range of 455 KHz to 1300 MHz.

Spectrum analyzer with 1350 MHz response.

Tracking generator or sweep generator with 50 MHz response.

DC power supply with 12 V 500 mA capacity.

Special RF probe for use with spectrum analyzer and fregquency counter.

recommended probe by adding two short pins soldered on the BNC female
connector illustrated below.

o= B e L P I o S P O L I

ALIGNMENT AND CALIBRATION:

It is not necessary to align a new receiver. Each receiver is earefully
aligned and checked by the manufacturer's staff of expert technicians
before it is shipped from the factory. If it becomes necessary to align
any of the units in the AR2002 receiver, proceed as follows.

1. Clock time base oscillator:
On the CPU,LCD unit board, find test point TP-1 and trimmer capacitor
TC-1. Set the receiver at 100.000 MHz in any mode but flashing CH
condition. Connect a frequency counter to TP-1 and adjust carefully
IC-1 to get exact 512,000 HZ on the counter, Clock accuracy depends
on this alignment, Approx.20 seconds tolerance/meonth can be obtained.

2, pC 10 V alignment:
On the main unit board, weasure DC voltage at pin 5 of 1C-8 uPC2002
and adjust variable resistor VR3 near RF input connector to get 10V
on the DC voltmeter.

3. Reference osecillator alignment:
On the PLL unit board, find RF output connector RCA type and trimmer
capacitor TC-1 in the center part of the board. Set recelver at
550.000MHz in any mode, touch frequency counter probe to the back
terminal of RCA type RF output connector, then adjust TC-1 to get
exact 1300.000MHz on the [requency counter. +/-500 Hz can be allowed
at ambient temperature.
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4,

2nd IF alignment:

Find R15 220 K ohm at the corner of T8 and R32 2.2 K ohm at pin 3
of IC-4 MC3357P. Prepare a short jumper wire with allipator clips
on both ends and jumper R15 top and R32 top. This wire jumps Q36
emitter to +6 V line for disabling AGC on Q36.

Connect output of tracking generator or sweep generator to base of
Q3 25C3355 !nd mixer and connect spectrum analyzer input cable to
pin 16 of IC-4 MC3357P. Set the receiver in AM or NFM mode at any
frequency. Output level of -40dBm from tracking/sweep generator and
input range of 0dBm, 10KHz/division for spectrum analyzer.

Adjust T4 and T8 so as to get illustrated curve as high as possible
for height and as flat as possible for horizontal line.

45.825 5.83

Remove spectrum analyzer connection from pin 16 of I1C-4 and connect
it to pin 16 of IC-5 MC3357P. Set the receiver in WFM mode with any
frequency and change spectrum analyzer dispersion to 50 KHz/division.
Adjust T15, T16, T17 and T18 so as to get a curve as high as possible,

2nd oscillator alignment:

Connect spectrum analyzer probe at Q12 25C3355 base and adjust T10,

Tll and T12 for peak on 234,99 Miz,

Change probe connection to Q3 25C3355 base and adjust T12 again, T13
and Tl4 for peak on 704,97 Milz.

Connect frequency counter probe to Q3 25C3355 base and adjust T3 so

as to get exact 704,970 Mlz,

lst IF alignment:

Connect signal generator cuput at 225.105 MHz with 1 KHz 60% AM -80dBm
to input the receiver.

Connect DC voltmeter at top of R15 220 K ohm at T8 corner and ground.
Connect AC voltmeter and oscilloscope In parallel at speaker terminal.
Set the receiver at 225,105 Mz in AM mode and adjust volume control
for proper distortion free indication on the oscilloscope. ;

Adjust T2 and T3 for minimum indication on DC voltmeter. If AGC voltage
becomes less than 3 volts, decrease the output of signal generator and
re-adjust T2 and T3 until no improvement occurs.

RF amplifier alignment:

Same setting with above lst IF alignment procedure except frequency.

Set signal penerator and recefiver at 25.105 Mllz.

Adjust Tl for minimum indication on DC voltmeter.

Check the sensitivity within +/-2 dB at any frequency for both frequency
ranges of 25 - 550MHz and 800 - 1300MH=z.
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TROUELE SHOOTING

1.

Deffective on one of three receiving modes.
Check the woltage at pin 3 and & of J-4 connector on the MAIN UNIT
board (next to IC-7 uA7806 regulator) for proper voltage on selected

£

mode.

Check the veoltage at W3 marked jumper wire (orange) on AM, W4 marked
jumper wire (grey) on NIFM, pin & of 1C-5 MC3357P on WFM.
Check the detected output from each detector by connecting oscilloscope.

No sound except beep tone when keying in any mode.
Check the woltage at DI0 and DIl for Q28 2S5C2785 conducting.

*
&
]

Check the wiring for wvolume

control.

Check the leakage of €9 ,luF on the CPU,LCD unit for muting IC-8

uPC2002in the main unit.

Low sensitivity.
* Check deffective IC-1 MC5800 or IC-9 MCS5805 according to frequency

in low sensitivity.

* Check the frequency and output level of the lst oscillator (PLL UNIT)
* Check the frequency and output level of the 2Znd oscillator (704.97Miz)

No sound, fixed display

#

or onl

y channel number display without frequency.

This 1s caused by PLL unlock. Try to ground PLL UNLOCK line and check
if display moves then set receiverin scan mode and check data from CPU

appear on pin 1(5TB), pin 6
board.

Check volatges of 30 V line
as follow:

(DATA), pin 7 (CK) of IC-5 uPD2B33C on PLL

and VCV line at certain frequencies listed

Freq. 30 V line VCV line
25.03MHz 29 v 3.2 ¥
273.70 34 10.9
550.00 41 23.4

In case of very low wvoltage

on VCV line, check whether 5KHz or 6.25KH=z

appears on pin 2 of IC-5 uPDZB33C.

In case of high enough wvoltage on VOV line, check RI signal on pin 2
of LC-4 uPB566 by connecting spectrum analyzer or BRI volt meter.
Check the deffective VCO IC~1 by connecting spectrum analyzer if it
oscillates at random or parastically.

Unlock on special frequencies or random frequencies.

% Check 5KHz or 6.25KHz on pin 2 of IC-5 uPDZ833C.

* Check wave form on pin 5 of IC-5 uPD2833C according to the frequencies.
# Check deffective IC-5 uPD2833C.

No receive on 5KHz up or down.
* Check the 3rd oscillator on the main unit whether guartz erystal unit

is properly switched or not.

#* Check the deffective quartz crystal umit 44.570 MHz for 5KHz

Acoustlie coupling.

&

*

In HNFM mode:

°Check the VCO L1C-1 In the shield case 1f adhessiwve tape
is not enough to secure to wall.
°Check the crystal X-1 46.998 MHz in the 2nd o¢scillator.

“Check the serews for every printed circuit board mountings.
*Check the solder jolnts at 4 corners of separating shield

plate between the main and PLL units.

In AM mode:

°Check the vibrating helical resonators.
°Check the connections of RF coaxial cables.
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