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Circuit Description

1. Block Diagram

Refer to Page 34. The ARB600MARK2 a wide-range receiver operating over a continu-
ous range of 100kHz - 3000MHz. The receiver consists of a triple conversion superhet-
erodyne circuit design.

2. Frontend Circuit jgney {
BPF 1 01-186
The incoming signal is fed to the antenna BPF BPF 2 1.6-18.0
(Band Pass Filter) according to the frequency. BPF 3 18.0 - 30.0
The BPF is consisted from BPF1~BPF11. The BPF 4 30.0 - 75.0
output signal coming from the BPF is led to ei- BPF 5 75.0 - 118.0
ther the RF pre amplifier or the diode balanced BPF 6 118.0 - 174.0
mixer (DBM) depending the receive frequency, BPF 7 174.0 - 300.0
and then goes to the Mixer Circuit. BPF 8 300.0 - 470.0
BPF @ 470.0 - 820.0
BPF 10 820.0 -2040.0
BPF 11 2040.0 - 3000

3. Mixer Circuit

3-1. Input Frequency: 0.1 — 30MHz

The incoming signal between 0.1 ~ 30 MHz will be led to the Second Mixer Circuit (DBM2).
In the Second Mixer circuit, the local oscillator signal (45.05 MHz higher than the input
signal) will be mixed to obtain the 45.05 MHz of the Second IF frequency.

3-2. Input Frequency: 30 — 540MHz

The incoming signal between 30 ~ 540 MHz will be led to the First Mixer Circuit consisted
(DBM1). In the First Mixer circuit, the local oscillator signal (754.85 MHz higher than the
input signal) will be mixed to obtain the 754.85 MHz of the First IF frequency.
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3-3. Input Frequency: 540 — 1040MHz
The incoming signal between 540 ~ 1,040 MHz will be led to the First Mixer Circuit

(DBM1). In the First Mixer circuit, the local oscillator signal (243.85 MHz higher than the
input signal) will be mixed to obtain the 243.85 MHz of the First IF frequency.

3-4. Input Frequency: 1040 — 1540MHz

The incoming signal between 1,040 ~ 1,540 MHz will be led to the First Mixer Circuit
(DBM1). Inthe First Mixer circuit, the local oscillator signal (243.85 MHz lower than the
input signal) will be mixed to obtain the 243.85 MHz of the First IF frequency.

3-5. Input Frequency: 1540 — 2040MHz

The incoming signal between 1,540 ~ 2,040 MHz will be led to the First Mixer Circuit
(DBM1).  In the First Mixer circuit, the local oscillator signal (754.85 MHz lower than the
input signal) will be mixed to obtain the 754.85 MHz of the First IF frequency.

3-6. Input Frequency: 2040 — 3000MHz

The incoming signal between 2,040 ~ 3,000 MHz will be led to the First Mixer IC (IC16).
The local oscillator signal for the incoming signal between 2,040 ~ 2,500 MHz will be
between 1796.15 ~ 2256.15 MHz which is multiplied by two times from the VCO. The

local oscillator signal will be mixed with the incoming signal to obtain the 243.85MHz of
the First IF Frequency.

The local oscillator signal for the incoming signal between 2,500 ~ 3,000 MHz will be
between 1745.15 ~ 2245.15 MHz which is multiplied by two times from the VCO. The

local oscillator signal will be mixed with the incoming signal to obtain the 754.85MHz of
the First IF Frequency.
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The First IF signal of 754.85MHz will be led to the SAW filter (BPF) consisted of the F1

and F2, and will be amplified by the transistor (TR14). Then the signal is fed to the
Second Mixer.

The First IF signal of 243.85 MHz will be led to the RF transformers (L61, L63), and will
be amplified by the transistor (TR15). Then the signal is fed to the Second Mixer.

The Second Mixer is DMB2. In the Second Mixer circuit, the local oscillator signal (709.8

MHz higher, or 198.8 MHz lower than the input signal) will be mixed to obtain the 45.05
MHz of the Second IF frequency.
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4.VCO & PLL

A 10 KHz of the reference frequency signal has been obtained from the internal TCXO
(Temperature Compensated Xtal Oscillator) unit of 14.400 MHz, and is supplied to the
PLLIC chip MB15F04 (IC33). The other reference frequencies such as 50 Hz, 100 Hz,
1 KHz, 5 KHz, 6.25 KHz, 9 KHz have been obtained by the crystal oscillator X1 (44.595
MHz) by clarifying the frequency. There are three (3) VCO's (Voltage Controlled Oscil-
lator) in the ARBBOOMARK2. The oscillator frequencies are as follows.

0.1 -30 MHz 4515 -75.05 MHz 45.05 MHz #3
754.850MHz
30 - 2040 MHz | 783.850 - 1295.150 MHz | p,a'gdoyiie #1
754.85MHz
2040 - 3000MHz | 1745.150 -2256.15 MHz | st #1
30 - 540 MHz 709.800 MHz 45.05 MHz #2
540 - 1040 MHz 198.800 MHz 45.05 MHz #2
1540 - 2040 MHz 709.800 MHz 45.05 MHz #2
2040 - 2500 MHz 198.800 MHz 45.05 MHz #2
2500 - 3000 MHz 709.800 MHz 45.05 MHz #2
XAMPLE
Receive Frequency 154.500MHz

VCO #2 Frequency

Second IF frequency :

154.500 + 754.850 = 909.350MHz

45.05MHz
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5. IF & Detector

5-1. WFM mode ( Wid

When in the WFM receive mode, the 45.05MHz of the IF signal is amplified by the IF
AMP  (CXA1611N, IC40). The IC40 has a built-in mixer circuit, therefore, the IF signal
will be mixed with the 34.35 MHz of the local oscillator signal generated by the X2 and
TR38 to convert to the 10.7 MHz of the Third IF frequency. The output IF signal is then

fed to the 10.7 MHz of BPF (Band Pass Filters, F9 and F10), and will be detected to an
audio signal.

5-2. FM signal, AM mode

All incoming IF signals other than the WFM mode are fed to the IF IC chip (TA31137,
IC39) through the crystal filters (F3, F4) with 30 KHz of bandwidth. Then the input signal
will be mixed with the 44.595MHz of the local oscillator signal to convert to the 455KHz of
the IF frequency. After passing through the IF filter (F5, F6, or F7 depending the receive
mode), all NFM (Narrow FM) and SFM (Super Narrow FM) signals will be detected by
the IC40. When in the WAM (Wide AM), AM, NAM (Narrow AM) mode, the signal is
detected by the IC39. When in the USB (Upper Side Band)/LSB (Lower Side Band)/CW
mode, the signals will be amplified by the TR43 and TR44, and then detected with the
BFO (Beat Frequency Oscillator) circuit consisted of the IC49 and IC50.

The frequency of the local oscillator (X1, 44.595 MHz) is variable by an external DC
voltage to the D49. The actual oscillation frequency is between 44.595 ~ 44 605 MHz.

EXAMPLE

Receive Frequency : 154.495 MHz

VCO #1 Frequency : 154.500+754.850 = 909.350 MHz
VCO #2 Frequency : 709.800 MHz

Second IF Frequency : 45.055 MHz
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To get a 455 KHz of the Third IF frequency, the local oscillator frequency will be
45.055 - 0.455 = 44,600 MHz

. Audio Circuit

The detected NFM/SFM signals are fed to the Analog Switch (IC45) through a De-Em-
phasis circuit (R206, C315).

The WAM/AM/NAM/WFM are also led to the IC45 through the 1C40.

The USB/LSB/CW are led to the IC45 through the TR45.

The output signal from the Analog Switch will go through the IC47, and then is led to the
AF PA (IC53) to drive a speaker.
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ALIGNMENT

1. TCXO Adjustment

Set a frequency to “80.900"MHz, mode NFM.
Connect a frequency counter to “FREQ”, and adjust VR1 to get the following frequency:

80.900 + 754.850 = 835.750 MHz =+ 100 Hz

2. Second VCO Adjustment
It is not necessary to align a new receiver. Each receiver is carefully aligned and checked

by our technicians before it is forwarded from the factory and it is covered with a metal
shield. However, if it comes necessary to align Second VCO, proceed as follows:

2-1. 709.800MHz VCO

Set a frequency to “80.900"MHz, mode NFM. Connect a DC voltage meter to “2ndVCO”
and adjust VC6(trimmer) to get between 1 — 2V DC.

-2. 198.80 VCO

Set a frequency to “600.0"MHz, mode NFM. Connect a DC voltage meter to “2ndVCO
and adjust VC7 to get between 1 — 2V DC.

3. IF 455kHz Adjustment

Connect a frequency counter to “455kHz", SG(Signal Generator) to J13.

31.
Set a frequency to “5.000"MHz NFM. Set SG to 45.050MHz no modulation —30dBm
output level.

Adjust VCS5 to get 455.0kHz +/- 50Hz
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3-2.

Set the receiver to a receive frequency of ‘5.001' MHz, with receive mode of NFM. Set the
SG to '45.059'MHz with no modulation, -30dBm output level.

Adjust VR2 to get 455.0kHz +/- 50Hz

3-3.
Set the receiver to a receive frequency of '4.999' MHz, with receive mode of NFM. Set the
SG to '45.051’MHz with no modulation, -30dBm output level.

Confirm frequency is 455.0kHz +/- 100Hz

4. BFO Adjustment

Connect a frequency counter to “BFO”.

4-1. Set the receiver to a receive frequency of ‘5.000' MHz, with receive mode of LSB.
Adjust VC1 and VC2 to get:

453.5kHz =+ 50 Hz.

4-2, Set the receiver to a receive frequency of ‘5.000' MHz, with receive mode of USB.
Adjust VC3 and VC4 to get:

456.5 kHz = 50 Hz

5. WFM Adjustment

Connect a SG to the antenna connector and set to '80.900'MHz, +/-30kHz,
-110dBm output level.

Adjust L88 and L94 to get maximum sensitivity for 12dB SINAD
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6. AGC (Automatic Gain Control) Adjustment

Connect a SG to the antenna connector. Set the SG to ‘80.900'MHz with no modulation,
-90dBm output level. Set the receiver to same frequency, NFM. Connect a voltage meter

to “AGC".
Adjust VR3 for 2.0V

7. S-meter Adjustment

Connect a SG to the antenna connector. Set the SG to '80.900'MHz with no modulation,
-115dBm output level. Set the receiver to same frequency, NFM.

Adjust VR4 so that one S-meter segment is displayed on LCD

10
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Typical DC Voltages

IC46

uPC358G2

(NFM / No Signal)

1/2

IC40

CXA1611N

(WFM / No Signal)

IC47

NJM2904M

(NFM / No Signal)

Pin No.| DC Volt(V)
1 3.0
2 0.5
3 0.5
4 0
5 3.2
6 3.2
1 3.2
8 5.0

IC39

TA31137FN

(NFM / No Signal)

Pin No.| DC Volt(V)
1 2.4
2 2.4
3 2.4
4 0
5 0.3
6 0.3
7 0
8 4.9

1C45
BU4066

(NFM / No Signal)

Pin No.| DC Volt(V)
1 0
2 3.2
3 1.2
4 0
S 1.2
6 1.2
7 1.0
8 0
9 0
10 0.2
11 0.0
12 1.0
13 1.3
14 0
15 1.3
16 0
17 0
18 0
19 0.9
20 1.3
21 1.1
22 3.6
23 4.7
24 4.7

IC57

NJM2904M

(NFM / No Signal)

Pin No.

DC Volt(V)

25.1

0

26.3

Pin No.| DC Volt(V)
1 4.6
2 40
3 4.7
4 3.5
5 4.7
6 4.3
7 43
8 3.7
9 4.7
10 4.4

11 4.4
12 0
13 3.9
14 4.7
15 1.2
16 0
17 0.6
18 0.6
19 0
20 0
21 0.5
22 0.5
23 0
24 0.8

0

0.8

0.8

4.7

||| jwino]|—

26.4

Pin No.| DC Volt(V)
1 1.2
2 1.2
3 1.2
4 0
5 0
6 0
7 0
8 0.8
9 1.2
10 0.8
11 0.2
12 0
13 5.0
14 5.0

IC34

TK11233

Pin No.| DC Volt{V)
1 4.5
2 0
3 1.1
4 2
5 0
6 5.0

11
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IC33

(80.9MHz NFM / No Signal)

Typical DC Voltages

MB15F04

2/2

1C44

NJM1496

LSB / No Signal)

IC58

MAX3221

Pin No.| DC Volt(V)
1 0
2 5.0
3 5.0
4 5.0
5 5.0
6 0
7 0
8 0
9 5.0
10 0
11 4.5
12 0
13 0
14 0
15 5.0
16 5.0

Pin No.| DC Volt(V)
1 0
2 1.1
3 0
4 2.2
5 3.2
6 2.2
7 0
8 2.6
9 1.0
10 0
11 0
12 1
13 2.6
14 3.2
15 2.2
16 3
17 1.6
18 0
19 0
20 0

IC53

LA4525

Pin No.| DC Volt{V)
1 4.1
2 9.0
3 3.6
4 0
5 0
6 1.4
7 1.4
8 0

Pin No.| DC Volt(V)
1 1.4
2 0.7
3 0.7
4 1.4
5 0.6
6 4.4
7 0
8 2.9
9 0
10 2.9
11 0
12 44
13 0
14 0
1C52
NJM2904M
Pin No.| DC Volt{(V)
1 2.4
2 24
3 2.4
4 0
5 5.0
6 0
7 3.7
8 5.0

12
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2SC3356 (R24)
2SC3123 (HE)
2SC4116 (LG)
2SC4915 (QY)
2SA1162 (ZY)
DTB123YK (F52)
RN1408 (XI)

T EMITTER
COLLECTOR [T}

R24

1] BASE

2S5A1213

[—] EMITTER
] COLLECTOR

] BASE

COLLECTOR

188319
| ]

-

158226
HVM276

u{D

1]

2SK1062
T-] SOURCE
DRAIN [T 'i-'
T 1 GATE
2SC4094
EMITTER ) [] coLLECcTOR
™
BASE 2 [T_] EMITTER
1SV231
1SVv229
HVU131
i | S v
155184 02CZ6.8
RB425D MA721
& =
Lo T
Bk 1= x i)

13
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