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Introduction

This manual provides technical information necessary for servicing the VX-230 FM Transceiver.

Servicing this equipment requires expertise in handling surface-mount chip components. Attempts by non-qualified persons to ser-
vice this equipment may result in permanent damage not covered by the warranty, and may be illegal in some countries.

Two PCB layout diagrams are provided for each double-sided circuit board in the transceiver. Each side of is referred to by the type
of the majority of components installed on that side (“leaded” or “chip-only”). In most cases one side has only chip components, and
the other has either a mixture of both chip and leaded components (trimmers, coils, electrolytic capacitors, ICs, etc.), or leaded
components only.

While we believe the technical information in this manual to be correct, VERTEX STANDARD assumes no liability for damage that
may occur as a result of typographical or other errors that may be present. Your cooperation in pointing out any inconsistencies in the
technical information would be appreciated.

Important Note

This transceiver was assembled using Pb (lead) free solder, based on the RoHS specification.

Only lead-free solder (Alloy Composition: Sn-3.0Ag-0.5Cu) should be used for repairs performed on this apparatus. The
solder stated above utilizes the alloy composition required for compliance with the lead-free specification, and any solder with
the above alloy composition may be used.
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Specifications: USA (NA) & Except EIA (CE) Models

General

Frequency Range:
Number of Channels:
Power Supply Voltage:
Channel Spacing:
Battery Life (5-5-90 duty):

Operating Temperature Range:
Frequency Stability:

RF Input-Output Impedance:
Dimension (W x H x D):

Weight (Approx.):

134 -174 MHz

16

7.4V DC 10 %

12.5/20/25kHz

10.8 hours (8.8 hours w/o saver) with FNB-V103LIA/FNB-V131LI-UNI

19 hours (15.5 hours w/o saver) w/FNB-V104LIA/FNB-V132LI-UNI

—22 °F to +140 °F (=30 °C to +60 °C)

+2.5 ppm

50 Ohm

2.27x4.3”x 1.2”7 (58 x 110 x 30 mm) with FNB-V103LIA/FNB-V131LI-UNI
2.27x4.3”x 1.4” (58 x 110 x 36 mm) with FNB-V104LIA/FNB-V132LI-UNI
10.1 oz (287 g) with FNB-V103LIA, Antenna, Belt Clip

11.5 0z (326 g) with FNB-V104LIA, Antenna, Belt Clip

10.2 0z (288 g) with FNB-V131LI-UNI, Antenna, Belt Clip

11.6 0z (329 g) with FNB-V132LI-UNI, Antenna, Belt Clip

Receiver (measured by TIA/EIA-603)

Sensitivity (12dB SINAD):
Adjacent Channel Selectivity:
Intermodulation:

Spurious and Image Rejection:
Audio Output:

0.25 pV typical

65 /60 dB (25 kHz / 12.5 kHz)
65/60 dB (25 kHz / 12.5 kHz)
65 dB

500 mW @ 4 ohms 5 % THD

Transmitter (measured by TIA/EIA-603)

Output Power:

Modulation:

Conducted Spurious Emission:
FM Hum & Noise:

Audio Distortion:

5/1W

16KOF3E, 11KOF3E

65 dB below carrier

45/40 dB (25 kHz / 12.5 kHz)
<3 % @1 kHz

Specification may be changed without notification.

VX-230 Series VHF FM Transceiver Service Manual



Specifications: EIA (CE) Model

General

Frequency Range:
Number of Channels:
Power Supply Voltage:
Channel Spacing:

Battery Life (5-5-90 duty):

Temperature Range:

Frequency Stability:
RF Input-Output Impedance:
Battery Pack:

Dimension (W x H x D):

Weight (Approx.):

134MHz - 174MHz (VX-231-EDOB-5)

16

7.4V DC +£10 %

12.5/20/25 kHz

10.8 hours (8.8 hours w/o saver) with FNB-V103LIA/FNB-V131LI-UNI
19 hours (15.5 hours w/o saver) w/FNB-V104LIA/FNB-V132LI-UNI
—20 °C to +55 °C (Operation)

—0 °C to +45 °C (Battery Charging)

Turn the radio off while charging the battery, and use only the Vertex Standard Model
PA-42C/U AC Adapter and CD-34 Desktop.

+2.5 ppm

50 Ohm

FNB-V103LIA / FNB-V104LIA / FNB-V131LI-UNI / FNB-V132LI-UNI
Risk of explosion if battery is replaced by an incorrect type.

Dispose of used batteries according to the instructions.

58 x 110 x 30 mm with FNB-V103LIA/FNB-V131LI-UNI

58 x 110 x 36 mm with FNB-V104LIA/FNB-V132LI-UNI

287 g with FNB-V103LIA, Antenna, Belt Clip

326 g with FNB-V104LIA, Antenna, Belt Clip

288 g with FNB-V131LI-UNI, Antenna, Belt Clip

329 g with FNB-V132LI-UNI, Antenna, Belt Clip

Receiver (Measurement per EN 300 086)

Sensitivity (20 dB SINAD):
Adjacent Channel Selectivity:
Intermodulation:

Spurious and Image Rejection:

FM Noise:
Spurious Emission:
Audio Output:

0.5 uv

70 /60 dB (25 kHz / 12.5 kHz)

65 dB

70 dB

45 /40 dB (25 kHz / 12.5 kHz)

—36 dBm (<1GHz), -30 dBm (>1GHz)
500 mW @ 4 ohms 5 % THD

Transmitter (Measurement per EN 300 08)

Output Power:
Modulation:

Maximum Frequency Deviation:

FM Hum & Noise:
Audio Distortion:
Spurious Emission:

5/1W

Variable Reactance Modulation

+2.5/+4.0/+5.0 kHz (12.5 kHz / 20 kHz / 25 kHz)
45/40dB (25 kHz / 12.5 kHz)

<5% @1 kHz

—36 dBm (<1GHz), —-30 dBm (>1GHz)

Specification may be changed without notification.
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Exploded View & Miscellaneous Parts

QTY.

2
2

11
2

1

CS2121102
_ FRONT CASE ASSY

RA1424600 | SCREW SM3X8SUS

U20206007 | BINDING HEAD SCREW M2.6X6B
U24110001 |BIND HEAD TAPTITE-B 2X10(3)

U44105001 | PAN HEAD TAPTITE-B M2X5
U24106001 | BIND HEAD TAPTITE-B M2X6

U07230302 | PAN HEAD SCREW M2X3NI #3

REF[VXSTD P/N | DESCRIPTION

Non-designated parts are available only as part of a designated assembly.

4
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Parts List

REF. |  DESCRIPTION VALUE | viw | TOL. | MFR'S DESIG VXSTDP/N | VERS. | LOT. |SIDE|LAYADR

PCB with Components CS2010406

FRONT CASE ASSY CS2121102

REAR CASE ASSY CP9379001

TERMINAL ASSY RA103910B

CASE COVER REAR RA103880B

KNOB voL RA090600E

KNOB ASSY CH RA091760E

NUT RA090590A

RUBBER PACKING RA103890B

PACKING PAD BATT-C RA1039000

HOLDER RUBBER MIC RA011020A

SCREW (L po) SM3X8SUS RA1424600

BINDING HEAD SCREW | (2 pcs) M2.6X6B U20206007

BIND HEAD TAPTITE-B | (2 pcs) 2X10(3) U24110001

PAN HEAD TAPTITE-B | (11 pcs) M2X5 U44105001

BIND HEAD TAPTITE-B | (2 pcs) M2X6 U24106001

PAN HEAD SCREW (1 po) M2X3NI #3 U07230302

SPEAKER 4-ohm A-S0000036-004 4-OHM/IW__| M4090192B
CD1001] CERAMIC DISC JTBMA450CX24 H7901530 B | c3
CF1001| CERAMIC FILTER LTM450FW-A H3900572A A | A2
F 1001 | CHIP FUSE 3.15A FHC16 322ADTP Q0000118 A | BL
MC1001] MIC. ELEMENT PF0-1055P M3290045 A c2
Q1010 | FET RQAQ011DNS#GO G3070507 A | B2
S1001 | TACT SWITCH SKHLLD N5090066 B | cl
S 1002 | TACT SWITCH SKRTLAE010 N5090130 B | c2
S 1003 | TACT SWITCH SKRTLAEO10 N5090130 B | c3
S 1004 | ROTARY SWITCH ED103040-FB1557.0-A16-100 | NO190195 B | bl
VR1001| POT. R9710NS-FBI5A7.0-A203-005 | J60800325 B | al
X 1001 | XTAL U3B 3.6864MHz 3.686400MHz (L1p) H0103307 B | c4
X 1002 | TCXO 16.8MHz TTS14VSB-A3 16.80MHZ | H9501100 B | b4
XF1001| XTAL FILTER MFT67N2 67.650MHZ H1102473 B | b3
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Block Diagram
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Circuit Description

1. Circuit Configuration by Frequency

The receiver is a Double-conversion Super-heterodyne with a
first intermediate frequency (IF) of 67.65 MHz and a second IF
of 450kHz. Incoming signal from the antenna is mixed with the
local signal from the VCO/PLL to produce the first IF of 67.65
MHz.

This is then mixed with the 67.2 MHz second local oscillator
output to produce the 450 kHz second IF. This is detected to
give the demodulated signal.

The transmit signal frequency is generated by the PLL VCO,
and modulated by the signal from the microphone. It is then
amplified and sent to the antenna.

2. Receiver System

2-1. Front-end RF amplifier

Incoming RF signal from the antenna is delivered to the RF
Unit and passes through Low-pass filer, antenna switching di-
ode, high pass filter and removed undesired frequencies by var-
actor diode (tuned band-pass filer).

The passed signal is amplified in Q1013 (2SC5006) and more-
over cuts an image frequency with the tuned band pass filter
and comes into the 1st mixer.

2-2. First Mixer

The 1st mixer consists of the Q1024 (3S5K293). Buffered out-
put from the VCO is amplified by Q1027 (2SC5005) to pro-
vide a pure first local signal between 201.65 and 241.65 MHz
for injection to the first mixer.

The IF signal then passes through monolithic crystal filters
XF1001(+7.5 kHz BW) to strip away all but the desired signal.

2-3. IF Amplifier

The first IF signal is amplified by Q1033 (2SC4215Y).

The amplified first IF signal is applied to FM IF subsystem IC
Q1038 (NIJM2591V) which contains the second mixer, sec-
ond local oscillator, limiter amplifier, noise amplifier, and RSSI
amplifier.

The signal from reference oscillator X1002 becomes 4 times of
frequencies in Q1038, it is mixed with the IF signal and be-
comes 450 kHz.

The second IF then passes through the ceramic filter CF1001
(LTM450FW) to strip away unwanted mixer products, and is
applied to the limiter amplifier in Q1038, which removes am-
plitude variations in the 450kHz IF, before detection of the
speech by the ceramic discriminator CD1001 (TBM450CX24).

2-4. Audio amplifier

Detected signal from Q1038 is inputted to TX/RX switch
Q1001-4 (TC74VHCA4066AFT).

The signal which appeared from Q1001 is in high pass filter
Q1050 (NIJM12902).

The signal which passed Q1050 goes to AF volume (VR1001).
And then the signal goes to audio amplifier Q1005
(NJM2070M).

The output signal from Q1005 is in audio speaker.

VX-230 Series VHF FM Transceiver Service Manual

2-5. Squelch Circuit

There are 16 levels of squelch setting from 0 to 15. The level 0
means open the squelch. The level 1 means the threshold set-
ting level and level 14 means tight squelch. From 2 to 13 is
established in the middle of threshold and tight.

The bigger figure is nearer the tight setting. The level 15 be-
comes setting of carrier squelch.

2-5-1. Noise Squelch

Noise squelch circuit is composed of the band path filter of
Q1038, and noise detector D1029 (1SS40006).

When a carrier isn't received, the noise ingredient which goes
out of the demodulator Q1038 is amplified in Q1038 through
the band path filter Q1038, is detected to DC voltage with D1029
and is inputted to 52pin (the A/D port) of the Q1026 (CPU).
When a carrier is received, the DC voltage becomes low be-
cause the noise is compressed.

When the detected voltage to CPU is high, the CPU stops AF
output with Q1001-3 “OFF” by making the 41pin (CPU) “L”
level.

When the detection voltage is low, the CPU makes Q1001 ON
with making 41pin “H” and the AF signal is output.

2-5-2. Carrier Squelch

The CPU (53pin: A/D port) detect RSSI voltage output from
Q1038 12 pin, and controls AF output.

The RSSI output voltage changes according to the signal strength
of carrier. The stronger signal makes the RSSI voltage to be
higher voltage.

The process of the AF signal control is same as Noise Squelch
The shipping data is adjusted —1dBu (EMF) higher than squelch
tight sensitivity.

3. Transmitter System

3-1. Mic Amplifier

The AF signal from internal microphone MC1001 or external
microphone J1002 is amplified with microphone amplifier
Q1049-3 (NJM12902V).

This signal enters high pass filter Q1050 via the mute switch
Q1001-1(TC74VHCA4066AFT).

Afterwards, the switch circuit is controlled in the gain by way
of microphone gain volume Q1012 (M62364FP-CH1).

AF signal is passes a pre-emphasis circuit and is input to the
limiter amplifier Q1049-2 (NJM12902V).

The signal passed splatter filter of Q1049 and adder amplifier
Q1046 is adjusted by maximum deviation adjustment volume
Q1012 (M62364FP-CH4).

The AF signal ingredient is amplified Q1046(NJM12902V).
After that, it is made FM modulation to transmit carrier by the
modulator D1014 (HVC383B) of VCO.



Circuit Description

3-2. Drive and Final amplifier

The modulated signal from the VCO Q1032 (2S5C4227) is buff-
ered by Q1027 (2SC5005). Then the signal is buffered by
Q1018 (2S5C5227) for the final amplifier driver Q1015
(RQAO0004PXDQS). The low-level transmit signal is then
applied to Q1010 (RQAO011DNS) for final amplification up
to Swatts output power.

The transmit signal then passes through the antenna switch
D1002 (RLS135) and is low pass filtered to suppress away
harmonic spurious radiation before delivery to the antenna.

3-3. Automatic Transmit Power Control

The current detector Q1052-1 (NJM12904R) detects the cur-
rent of Q1010 and Q1015, and converts the current difference
to the voltage difference.

The output from the current detector Q1052-1 is compared with
the reference voltage and amplified by the power control am-
plifier Q1052-2.

The output from Q1052-2 controls the gate bias of the final
amplifiers Q1010 and the final amplifier driver Q1015.

The reference voltage changes into four values (Transmit Pow-
er High and Low) controlled by Q1012 (M62364FP-CHS).

4. PLL Frequency Synthesizer

The frequency synthesizer consists of PLL IC, Q1042
(MB15E03SL), VCO, TCXO (X1002) and buffer amplifier.
The output frequency from TCXO is 16.8 MHz and the toler-
ance is +2.5 ppm (in the temperature range —30 to +60 degrees).

4-1. VCO

While the radio is receiving, the RX oscillator Q1030 (2SK508)
in VCO generates a programmed frequency between 201.65
and 241.65 MHz as 1st local signal.

While the radio is transmitting, the TX oscillator Q1032
(25C4227) in VCO generates a frequency between 134 and
174 MHz.

The output from oscillator is amplified by buffer amplifier
Q1027 (2SC5005) and becomes output of VCO. The output
from VCO is divided, one is amplified by Q1027 and feed back
to the PLL IC 8pin. It is put into the mixer as the 1st local signal
through D1012, in transmission, it is buffered Q1018, and more
amplified in Q1015 through D1012 and it is put into the final
amplifier Q1010.

4-2. VCO Tuning Voltage

Tuning voltage of VCO is expanding the lock range of VCO by
controlling the cathode of varactor diode at the voltage and the
control voltage from PLL IC.
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4-3. PLL

The PLL IC consists of reference divider, main divider, phase
detector, charge pumps and pulse swallow operation. The ref-
erence frequency from TCXO is inputted to 1pin of PLL IC
and is divided by reference divider.

The other hand, inputted feed back signal to 8pin of PLL IC
from VCO is divided with the dividing ratio which becomes
same frequency as the output of reference divider. These two
signals are compared by phase detector, the phase difference
pulse is generated.

The phase difference pulse and the pulse from through the charge
pumps and LPF. It becomes the DC voltage to control the VCO.
The oscillation frequency of VCO is locked by the control of
this DC voltage.

The PLL serial data from CPU is sent with three lines of SDO
(60pin), SCK (58pin) and PSTB (59pin).

The lock condition of PLL is output from the UL (14Pin) ter-
minal and UL becomes “H” at the time of the lock condition
and becomes “L” at the time of the unlocked condition. The
CPU always watches over the UL condition, and when it be-
comes “L” unlocked condition, the CPU prohibits transmitting
and receiving.



Alignment

Introduction

The VX-230 series has been aligned at the factory for the spec-
ified performance across the entire frequency range specified.
Realignment should therefore not be necessary except in the
event of a component failure. All component replacement and
service should be performed only by an authorized Vertex Stan-
dard representative, or the warranty policy may be voided.

The following procedures cover the sometimes critical and te-
dious adjustments that are not normally required once the trans-
ceiver has left the factory. However, if damage occurs and some
parts are replaced, realignment may be required. If a sudden
problem occurs during normal operation, it is likely due to com-
ponent failure; realignment should not be done until after the
faulty component has been replaced.

We recommend that servicing be performed only by authorized
Vertex Standard service technicians who are experienced with
the circuitry and fully equipped for repair and alignment. There-
fore, if a fault is suspected, contact the dealer from whom the
transceiver was purchased for instructions regarding repair.
Authorized Vertex Standard service technicians realign all cir-
cuits and make complete performance checks to ensure com-
pliance with factory specifications after replacing any faulty
components. Those who do undertake any of the following align-
ments are cautioned to proceed at their own risk. Problems
caused by unauthorized attempts at realignment are not cov-
ered by the warranty policy. Also, Vertex Standard must re-
serve the right to change circuits and alignment procedures in
the interest of improved performance, without notifying own-
ers. Under no circumstances should any alignment be attempt-
ed unless the normal function and operation of the transceiver
are clearly understood, the cause of the malfunction has been
clearly pinpointed and any faulty components replaced, and the
need for realignment determined to be absolutely necessary.
The following test equipment (and thorough familiarity with its
correct use) is necessary for complete realignment. Correction
of problems caused by misalignment resulting from use of im-
proper test equipment is not covered under the warranty policy.
While most steps do not require all of the equipment listed, the
interactions of some adjustments may require that more com-
plex adjustments be performed afterwards. Do not attempt to
perform only a single step unless it is clearly isolated electrical-
ly from all other steps. Have all test equipment ready before
beginning, and follow all of the steps in a section in the order
presented.
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Required Test Equipment

Radio Tester with calibrated output level at 200 MHz

In-line Wattmeter with 5% accuracy at 200 MHz

50-ohm, 10-W RF Dummy Load

Regulated DC Power Supply (standard 7.5 VDC, 2 A)

Frequency Counter: £0.2 ppm accuracy at 200 MHz

AF Signal Generator

AC Voltmeter

DC Voltmeter

VHF Sampling Coupler

IBM® PC/Compatible Computer with Microsoft® Windows®

2000, XP, Vista, 7, or 8

Micorosoft® Net Framework 2.0 or later

Vertex Standard CE99 PC Programming Software

Vertex Standard FIF-12 USB Programming Interface and

CT-106 PC Programming Cable

O Vertex Standard FRB-6 Tuning Interface Box and CT-160
Connection Cable.

aaaaoaaaaaa

aaaQ

Alignment Preparation & Precautions

A 50-ohm RF Dummy load and in-line wattmeter must be con-
nected to the main antenna jack in all procedures that call for
transmission, except where specified otherwise. Correct align-
ment is not possible with an antenna.

After completing one step, read the following step to determine
whether the same test equipment will be required. If not, re-
move the test equipment (except dummy load and wattmeter, if
connected) before proceeding.

Correct alignment requires that the ambient temperature be the
same as that of the transceiver and test equipment, and that this
temperature be held constant between 20 °C and 30 °C (68 °F ~
86 °F). When the transceiver is brought into the shop from hot
or cold air, it should be allowed time to come to room temper-
ature before alignment.

Whenever possible, alignments should be made with oscillator
shields and circuit boards firmly affixed in place. Also, the test
equipment must be thoroughly warmed up before beginning.

Note: Signal levels in dB referred to in this procedure are based
on 0 dBu EMF = 1.0 pV.



Alignment
Test Setup

Setup the test equipment as shown for transceiver alignment,
then apply 7.5 V DC power to the transceiver.

. SP/LOAD Switch: LOAD
50-ohm RF Signal LOAD Switch: 4 SINAD Meter
Dummy Load Generator
CT-160
i SPOUTA
Sampling .
. Coupler MIC/SP . AF Signal
Inline ANT VX-230 D-Sub 15-pin FRB-6 MCIN| Generator
Wattmeter Connector
Battery Terminal CLONE Pon‘<_ CT-104A, CT-106, or CT-171
. Power Suppl Computer
Deviation 75 VDgp Y FIF-12 (CEp99)
Meter .
Frequency
Counter

The Alignment Tool Outline
Installation the tool
O Install the CE99 (PC Programming Software) to your
PC.
O “Basic Alingment” function in the “Radio” menu of
CE99.

Action of the switches

When the transceiver is in alignment mode, the action of PTT
and KEY is ignored. All of the action is remote controlled by
PC.

Caution!
Please never turn off a power supply while alignment. If
the power supply turn off while alignment, the setting
data is failed.

VX-230 Series VHF FM Transceiver Service Manual

Basic Alignment Mode

In the Basic Alignment mode, the aligned data written in the
radio will be able to re-align its alignment data. In this mode,
there are many items to align with five points (F1, F2, F3, F4,
F5) except “Frequency”, “Mic Sense”, “SQL/RSSI”, and “Bat-
tery”. The value of each parameter can be changed to desired
position by “€” / “=>” arrow key for up/down, direct number
input and drag the mouse.

ﬁ_‘_ Cr¥Vertex Standard¥CE99¥defaultvc.ca9 - CESO for VX-230 Series

Eile Edit View Common Signaling | Radio | Help

3 b @ L k] Read \

7 | | 53 = -
d = REEE N wrie

| Basic Alignment ‘
Serial No 8L000000 VK-230
Firmware Update

Freq Band VHF (134-174) FW VEES10n 1.00

To enter the Basic Alignment Mode, select “Basic Alignment”
in the main menu “Radio”. It will start to “Read” the written
personalized data from the radio. Then pressing the button “OK”
will start the Basic Alignment Mode.

Note: when all items are aligned, it is strongly recommended to
align according to following order. The detail information is
written in the help of CE99 (PC Programming Software).

PLL Reference Frequency (Frequency)
RX Sensitivity (RX Tune)

Squelch (SQL/RSSI)

TX Power <High>/ <Low>

Mic Sense

Maximum Deviation <Wide> / <Narrow>
Modulation Balance <Wide> / <Narrow>
CTCSS Deviation <Wide> / <Narrow>

. DCS Deviation <Wide> / <Narrow>

10. Battery

I R N

Unit
During alignment, you may select the value among
dBuV, uV (EMF or PD), or dBm.

Basic Alignment =

Select the Alignment Menu,
BX ™

BX=Tune Pawes (H}

[ SQL/RSSI

UN:

ARV (ENF) |

Fower (L}

Ezequency
IT

Mic Sense

Max Deviation (W)

Hax Deviavion (N}

Modulation Balence (W)

CICSS Deviation(W)
CICSS Deviation (N}

DCS Deviacion (W)

DCS Deviation (M)

When perform the RX Tune and SQL alignment, the RF
level shows this unit according to this setting.
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Alignment

1. PLL REFERENCE FREQUENCY (FREQUENCY)

This parameter is to align the reference frequency for PLL.

1.

VX-230 Series VHF FM Transceiver Service Manual

Click the “Frequency” button to open the Frequency Align-

ment window.

Click the “PTT” button. The radio will start to transmit on

the center frequency channel.

Set the value to get desired frequency by the following ways:

* Drag the slide bar

* Click the up/down button

* Press the left/right arrow key of the computer’s keyboard

¢ Enter the value in the “Data” box from the computer’s
keyboard.

After getting the desired frequency, click the “PTT” button

to stop the transmit.

Click the “OK” button to finish the PLL Reference Fre-

quency alignment and save the data.

Basic Alignment =]
Select the Alignment Menu.
X ™
RX-Tune Powesz (H} [ Hax Deviation (W) ] CTC33 Deviation (K}
SQL/RSSI Power (L} [ Hax Deviation(H) ] CICSS Deviation (M)
Frequency lmuunm Balance (W) ] DCS Deviation (W)
NIT . . :
dBuV (EMF) - Hic 3enae [Mletiw Balance (H) ] DCS Deviation (N}
Battesy Test Freq.
F—
BASIC ALIGNMENT
[Radia] E
In the Basic Alignment, the aligned data written in the radio will be able to re-skgn
To sctivate the Basic Alignment mode, make the proper connections and turn the racka on before selection this meny
The value of each paramater can be changed to desired posibon by <- / - amaw key for valug up/down, direct numbes mput
and dragging the mouse
To enter the Basic Alignment Mode, select “Basic Algnment™ in the menu “Racska™. It will stan to “Upload™ the perscnalized
#5% fram tha radin Than tha Blasie Slinmmant Windne will rasge sn umie £ -

3 Mer gy

s the swbermincs fecoenicy bt P

1 ek the PTT™ butfen, Shan the tacks stats b et on ssiscted chamel
2 Sel M walon 10 get desirnd hequency by drag ihe side har, chok he ug-doen tuon ans The bl o0 Sght hay, or
o e wmbin o the ariry Bex

ne cquency than chek the “FTT™ bu "
& Cick the "0 buman 1o nveh the bequency slgnment and Lave the Sata
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2. RX Sensitivity (RX TuNE)
This parameter is to align the RX BPF (Band Pass Filter) for Receive (RX) sensitivity. It must be done both alignments of the
“Frequency” before this alignment is going to start. There are following 2 Way for Alignment.

Manual Alignment
1. Click the “RX-Tune” button to open the RX Sensitivity Bosic Algrment &=
Tuning Wll’ldOW. Select the Alignment Menu.
. . . = =
2. Click the “Autoch button on the frequency which you wish [ mctue | [ rouesim | [ Hax veviassonpn | [crcss peviasionm |
to alignment. The Auto Tuning window will appear. o eyl ey P TT——
3. Set the RF Signal Generator output according to the indica- : . .
. fth . | Frequency | | Modulaticn Dalance (W) | | DC5 Deviation(W) |
tion of the screen. s _ _
. . . |amuv EnE)  ~| Mic Sense | |Modulation Balanceqw) | | Dc3 Devincsongw |
4. Click the “Start” button to start the automatic alignment to ' o o :
get the best RX sensitivity. The alignment result will show [ meseesy_] [ess resa. )
in the “New” box. o
5. Click the “OK” button to finish the RX Sensitivity align- s AN ]
o)
ment and save the data. To aivate th s Abgrnen mode. makath propescannections nd s the a0 o beors selecin nis mens
The value of each parameter can be changed o desired position by <- / -» amow key for value upidown, direct numbes npot
. R and draggng the mouse.
1) You may ad_]ust the RX Sens]tlvlty manually by the fOllOw— To enter the Basic Alignment Mode, select "Basic Abgnment” in the menu -ffm- It wall start to “Upload™ the personalized

ing ways:

* Drag the slide bar

¢ Click the up/down button

* Press the left/right arrow key of the computer’s keyboard

* Enter the value in the “Data” box from the computer’s
keyboard.

2) You may select the alignment type from the Radio button

VX-230 Series VHF FM Transceiver Service Manual

(ADJ Type) located at the bottom of the screen, as needed.
ADJ Type

Single : Alignment value change only to selected channel.
All Freq : Alignment value change for connecting with other

channels. i
pre—
-— -.' Srar
e 4 e

anl

il

i S FOX BPF Sand Pss Filw] b lwcoms (100) nasaifity 1 rmasst be toew bsth sbgnosares of the
o abgpomens 5 Qg b3 start. Thase are fubowing 2 Way o Abgrmant

1, Chck the ek mouts button on the wide bar, Bhen swsichad 1 selscied chamel
2 Sl 1he Seonal Ganecator SocoTbed tn the mdcion
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Alignment
3. SoueLcH (SQL)

This parameter is to align the SQL (Squelch) Sensitivity.

There are several alignments as follows in the Squelch Sensitivity.

O Threshold SQL Level: The Alignment for the Noise SQL Threshold level at Wide (5k/4k) or Narow (2.5k).

O Tight SQL Level: The Alignment for the Noise SQL Tight level at Wide (5k/4k) or Narow (2.5k).

O Tight SQL RSSI Level: The Alignment for the “level 14” of the RSST SQL level at Wide (5k/4k) or Narow (2.5k).
O TX Save RSSI Level: The Alignment for the TX Save RSSI level at Wide (5k/4k) or Narow (2.5k).

The procedure for all the alignment is as follows.

1. Click the “SQL/RSSI” button to open the SQL/RSSI Align-
ment window.

2. Click the “Start” button on the desired alignment item which
you wish to alignment. The another window will open.

3. Set the RF Signal Generator output according to the indica-
tion of the screen.

4. Click the “Start” button to start the automatic alignment to
get the optimum level. The alignment result will show in
the “New” box.

5. Click the “OK” button to finish the SQL Sensitivity align-
ment and save the data.

VX-230 Series VHF FM Transceiver Service Manual

Bosic Alignment. =]
Select the Alignment Menu.
RX T
RX-Tune Powex (H} [ tHox Deviavscemmmy | [cTess peviavionpwy
SQL/RSSI Powez (1) Max Deviavion () CICES Deviarion ()
Frequency Modulation Balance (W) DCS Deviation (W)
mIT : . : .
[gmavieney  «| Hic Sense | | Modulation Balance(w) | | 0C3 Devissson(m
Battesy Teat Freq.
O ] Cancel
BASIC ALIGNMENT
[Radia] e
In the Basic Nlmm"! the H"PP“ data written in the radic will be able to fe'ﬂgﬂ
To activate the Basic N-gnmeﬂl mode, make the [propar connections and turn the rackn on bafiore selection this menu.
The value of each parameter can be changed 1o desired position by <- / -> amow key for value up/dewn, direct number inpul
and draggng the mouse.
To enter the Basic Niﬂl‘““l Mode, select "Basic N-gnﬂ!eﬂ!' in the menu “Rado™. it will star to 'Uplnad' the personalized
393 frm tha rarin_ Than tha Basir &l i wil mrarae s simesr £ -

anl

:
|
il

T

- wd T beke v
ot
Thern arw 3
Threshokd 501, Leved
Tho Aleymans for the Piosee 5L Trvwshat level at Wi (55044 o Narow (2 55}
Tigtn 508 Level

Cancal
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Alignment

4. TX PowEr

This parameter is to align the “Power High” or “Power Low” for the selected channel.

1. Click the “POWER (H)” or “POWER (L)” button to open Bosic Aot =
the Power Alignment window. Select che Aligraen Mez.

2. Click the “PTT” button on the desired frequency which you E — r | | [
wish to alignment. The radio starts to transmit on selected P e e e—— :'mss W“wmg
frequency. : L . .

3. Set the value to get desired output power (High: SW, Low: war : o : _‘m“m o . o :
1W) on the Power meter by the following ways: et e —

* Drag the slide bar — r—
* Click the up/down button ' - ' [
* Press the left/right arrow key of the computer’s keyboard s sl
¢ Enter the value in the “Data” box from the computer’s B e e st o bt seecton s mens
4. After getting the desired output power, click the “PTT” but- Jr s s T i aee tomiman Wi s o e o P PRI

<

ton to stop the transmit.
5. Click the “OK” button to finish the TX Power alignment and
save the data.

You may select the alignment type from the Radio button (ADJ
Type) located at the bottom of the screen, as needed.
ADJ Type
Single : Alignment value change only to selected channel.
All Freq : Alignment value change for connecting with other
channels.

VX-230 Series VHF FM Transceiver Service Manual



Alignment
5. Mic SENSE

This parameter is to align the “Microphone Sense” (Gain). The “Max Deviation” alignment must be done before this alignment is
performed.

1.

Click the “Mic Sense” button to open the Mic Sensitivity

Alignment window.

Set the AF Signal Generator output to 10 mV at 1 kHz tone.

Click the “PTT” button. The radio starts to transmit on the

center frequency channel.

Set the value to get desired deviation (3.0 kHz) on the de-

viation meter by the following ways:

* Drag the slide bar

* Click the up/down button

* Press the left/right arrow key of the computer’s keyboard

¢ Enter the value in the “Data” box from the computer’s
keyboard.

. After getting the desired deviation, click the “PTT” button

to stop the transmit.
Click the “OK” button to finish the Mic Sense alignment
and save the data.

6. Maximum DEviaTiON <WIDE> / <N ARROW>

Basic Alignment ==l
Select the Alignment Menu.
RX T
RX-Tune Powex (H} [ tHox Deviavscemmmy | [cTess peviavionpwy
SQL/RSSI Fowez (L) Hax Deviazien () CTC5S Devianien ()
Frequency Modulation Balance (W) DCS Deviation (W)
mIT i . : .
[gmavieney  «| Hic Sense ||| Mosulacion Balance(w) | | 0C3 Devisssonm
Battesy Teat Freq.
O Cancel
BASIC ALIGNMENT
[Radia] E
In the Basic Ally'!mel!! the H"m?u data written in the radic will be able to "ﬂw
To activate the Basic Nig"ﬂ‘!‘“ mode, make the [propar connections and turn the rackn on bafiore selection this menu.
The value of each parameter can be changed 1o desired position by <- / -> amow key for value up/dewn, direct number inpul
and draggng the mouse
To enter the Basic Niﬂl‘ﬂ"l Mode, select "Basic W"ﬂ‘eﬂ‘_ in the menu “Rado™. it will star to -Uﬂﬂm- the personalized
373 frm tha rarin Than tha Flagir &linmmant Winvin will annage an s £ -

2. 5ot the vase 10 gat dusised Mooy
rana the e or Rght k. or snter the salug o=

Base: Abgromsni]
et = 10 sy T Mecsophine Sen (i) a2 8 rwedh the aporspriste AG (Turng Winice BOX) Comect
2edl Test Equpment 15 e 1550 Dien the shgnment 1 gowng 15 St | musl be 00 sgnment of e s
* brs tha sigerard 3 gong 8 sl

aneal

by ey e thke b £l 1 bl Batlin

ety

This parameter is to align the Maximum Deviation (Wide/Narrow).

1.

Click the “Max. Deviation (W) or “Max. Deviation (N)”

button to open the Max Deviation Alignment window.

Set the AF Signal Generator output to 100 mV at 1 kHz

tone.

Click the “PTT” button on the desired frequency which you

wish to alignment. The radio starts to transmit on the se-

lected frequency.

Set the value to get desired deviation (Wide: 4.2 kHz, Nar-

row: 2.1 kHz) on the deviation meter by the following ways:

* Drag the slide bar

* Click the up/down button

* Press the left/right arrow key of the computer’s keyboard

* Enter the value in the “Data” box from the computer’s
keyboard.

After getting the desired deviation, click the “PTT” button

to stop the transmit.

Click the “OK” button to finish the Maximum Deviation

alignment and save the data.

You may select the alignment type from the Radio button (ADJ
Type) located at the bottom of the screen, as needed..

VX-230 Series VHF FM Transceiver Service Manual

ADJ Type

Single : Alignment value change only to selected channel.

All Freq : Alignment value change for connecting with other
channels.

Basic Alignment ==l
Select the Alignment Menu.
RX T
RX-Tune Powex (H} [ Hox Deviazscnmwy |[[cTess peviavion gy
SQL/RSSI Fowez (L) Hax Deviazien () CTC5S Devianien ()
Frequency Modulation Balance (W) DCS Deviation (W)
mIT : . : .
[gmavieney  «| Hic Sense | | Modulation Balance(w) | | 0C3 Devissson(m
Battesy Teat Freq.
O Cancel
BASIC ALIGNMENT
[Radia] E
In the Basic Ally'!mel!! the H"m?u data written in the radic will be able to "ﬂw
To activate the Basic Nig"ﬂ‘!‘“ mode, make the [propar connections and turn the rackn on bafiore selection this menu.
The value of each parameter can be changed 1o desired position by <- / -> amow key for value up/dewn, direct number inpul
and draggng the mouse
To enter the Basic Niﬂl‘ﬂ"l Mode, select "Basic Nagnmeﬂ"l menu “Rada™. it will star to -Uﬂﬂm- the personalized
393 frm tha rarin Than tha Blasir &linmmant Windns wil sna -

Foacka) - [Bane Abgremart

Thes parameter i b wgn the Masimurn Desation (Wale?iaro] and & sests
Cormwct ter 30 2 Tasl Ecpagmant 15 tha radks belors the sigermest o gorg 6

1 ek the TT" buttn, Than the tacks staty b banamit on saiected chamsl
x. Manoss 2 1K) 08 the devisteon mates
y b

) e St dsiation hen chck FTT busios 18 alisg B Ianbime

e appapeate 55 (Tanng intwtace B0 |5
an

il

Cancal |

i by ) T Wb b
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Alignment

7. MoDULATION BALANCE <WIDE> / <NARROW> (THIS ALIGNMENT IS DIFFICULT.)
This parameter is to align the “Modulation Deviation” (Wide/Narrow). The “Max Deviation” alignment must be done before this
alignment is performed.

1. Click the “Modulation Balance (W)” or “Modulation Bal- Bosc Algment =
ance (N)” button to open the Modulation Balance Align- Select the Alignment Hems.
. RX T
ment window. '_ RX-Tune '_ Powez (H} _' [ Max peviavioammy | '_l.'rcss Deviation m_'
2. Set the AF Signal Generator output to 40 mV at 1 kHz tone. i ! i . . '
SQL/RSSI Power (L} Hax Deviation(H) CICSS Deviation (M)
. . . L o - L 4 K 4 U -
3. Click the “PTT” button on the desired frequency which you _ e - _

. . . . Frequenc Hodulaticon Balance (W) DCS Deviation (W)
wish to alignment. The radio starts to transmit on selected wr ' =l ) T '
frequency [emavmer) -] [ Hic sense | || Hosuiarion Batance) || [ bes pevsavscam |

4. Write down a deviation level of the deviation meter, then e v reea |
= ——
click the “PTT” button to stop the transmit. [ o ] [Comea]
5. Set the AF Signal Generator output to 40 mV at 40 Hz tone. BASKC ALIGNMENT
1 13 99 . . . [Radia] . r
6. Click the same “PTT” button which you clicked in step 3, T it e B AN ot Pbe . s et S5 1o bl et 48
. . The value of h e be chi d 1o desired o < /-» keery for val ' , direct bar
then set the value to get the same deviation level that wrote g e R By e ey il spcnn Sy ey e
dOWn by follOWing ways. '['0 er::r l..:: HS:IC ?"Iﬂl‘ﬂ‘:ﬂlum'.:?ﬂeﬂ -FS:E,‘W"T&"‘- in the lr\em.::_isd-o' It wall start to “Upload™ the personalized i

* Drag the slide bar
¢ Click the up/down button
* Press the left/right arrow key of the computer’s keyboard
* Enter the value in the “Data” box from the computer’s
keyboard.
7. After getting the desired deviation, click the “PTT” button
to stop the transmit. =
8. Click the “OK” button to finish the Modulation Balance . o S
alignment and save the data. 5 : e

e iectat
Caemect 1 oo r Bedor the sigiemert 4 png 12 ALa ) must be done ignment of fhe
"M Cirsatice” beloes S8t sigrmast i gomg 16 stat

You may select the alignment type from the Radio button (ADJ e N
Type) located at the bottom of the screen, as needed..
ADJ Type
Single : Alignment value change only to selected channel.
All Freq : Alignment value change for connecting with other
channels.

<

=]
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Alignment

8. CTCSS DEviaTiON <WIDE> /| <NARROW>

This parameter is to align CTCSS Deviation of the selected channel.

1.

Click the “CTCSS Deviation (W)” or “CTCSS Deviation

(N)” button to open the CTCSS Deviation Alignment win-

dow.

Input the desired CTCSS Frequency to the “CTCSS Fre-

quency” Box.

Available input range is 67.0 to 255.9 Hz (default: 151.4

Hz).

Click the “PTT” button on the desired frequency which you

wish to alignment. The radio starts to transmit on selected

frequency.

Set the value to get desired deviation (Wide: 0.6 kHz, Nar-

row: 0.35 kHz) on the deviation meter by the following ways:

* Drag the slide bar

* Click the up/down button

* Press the left/right arrow key of the computer’s keyboard

e Enter the value in the “Data” box from the computer’s
keyboard.

. After getting the desired deviation, click the “PTT” button

to stop the transmit.
Click the “OK” button to finish the CTCSS Deviation align-
ment and save the data.

You may select the alignment type from the Radio button (ADJ
Type) located at the bottom of the screen, as needed.

VX-230 Series VHF FM Transceiver Service Manual

ADJ Type

Single : Alignment value change only to selected channel.

All Freq : Alignment value change for connecting with other
channels.

Basic Alignment.

Select the Alignment Menu.

BX

RX-Tune

SQL/RSSI ]

UNIT

dBuV (EMF) -

Battesy

™=

Powezig) | |

Power (L}

.r.’.

Hic 3enae

Teat Freq.

BASIC ALIGHMENT

[Radio]

In the Basic Alignment, the aligned data written in the radic will be able to re-algn
To activate the Easic Alignment mode, make the propar connections and tum the racko on before selection this meny
The value of each parameter can be changed to desired pasition by <- / -> amow key for value up'dewn, direct number input

and dragging the mouse

To enter the Basic Alignment Mode, select “Basic Akgnmant™ in the menu “Facka™. It wil start to “Upload™ the parsonalized
in ae e B =

ha Eagin Slinmmant Winrdne wi

L

Mox Deviation(W) ||| cTess peviavion g
Max Deviavion () CICES Deviarion ()
Hodulaticn Balance (W) DCS Deviation (W)
| Hodulazion Balancey | [ Des Deviariomwy
O ] Cancel
E
1 2

<

=]

£7233 Freguenay
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Alignment

9. DCS DEVIATION <WIDE> / <NARROW>
This parameter is to align DCS Deviation of the selected channel.

1. Click the “DCS Deviation (W)” or “DCS Deviation (N)” Bosic Algrment &=
button to open the DCS Deviation Alignment window. Selec she Aligmment Heau.

2. Input the desired DCS Code to the “DCS Code” Box. E 1 b | [ | [
Available input range is 000 to 777 (Octal notation), and s e R s :'mss W““mm;
default value is 523. . . | :

3. Click the “PTT” button on the desired frequency which you war : o : _‘m“m o 1 S :
wish to alignment. The radio starts to transmit on selected i e —
frequency. [ Boseess ((Feas £rea: |

4. Set the value to get desired deviation (Wide: 0.65 kHz, Nar- [ o ] [Ccemce
row: 0.4 kHz) on the deviation meter by the following ways: s st :
* Drag the slide bar To aivate th s Abgrnen mode. makath propescannections nd s the a0 o beors selecin nis mens
* Click the up/down button et A
¢ Press the left/right arrow key of the computer’s keyboard £ e Tt e S Ui e o P PR
e Enter the value in the “Data” box from the computer’s 3

keyboard. re— =

5. After getting the desired deviation, click the “PTT” button prmmmmrmese o o =
to stop the transmit. 2] il o

6. Click the “OK” button to finish the DCS Deviation align- == i
ment and save the data. S|

You may select the alignment type from the Radio button (ADJ ! =t =

Type) located at the bottom of the screen, as needed..

ADJ Type
Single : Alignment value change only to selected channel.

All Freq : Alignment value change for connecting with other
channels.

10.  BATTERY
This parameter is to align the “Alert Reference voltage” and “Write Protect Level” voltage. When the DC source power becomes
below the “Write Protect Level” voltage, the radio will stop writing data to the EEPROM due to prevent the erroneous writing.

1. Click the “Battery” button to open the Battery Alignment Bosc Algment =
window. Select the Aligmeenc Meau.

2. Reduce the DC Power source to 6.5 V (according to the
indication), then click the*“Start” button. The alignment value
will show in the “New” box.

RX-Tune Powex (H} [ tHox Deviavscemmmy | [cTess peviavionpwy

SQL/RSSI Power (L} Hax Deviation(H) CICSS Deviation (M)

3. Reduce the DC Power source to 5.5 V (according to the I
indication), then click the *“Start” button. The alignment value e ey e, ———
will show in the “New” box. P (Eaamiresa)

4. Set the DC Power source to 7.5 V (according to the indica- : . ' ' o) [Comea]
tion), then click the “Start” button. The alignment value will BASI ALIGIMENT
show in the “New” box. 1t s At th oo dta vt i e 3o wi e 81 38 !

To activate the Easic Alignment mode, make the propar connections and tum the racko on before selection this meny
The value of each parameter can be changed to desired pasition by <- / -> amow key for value up'dewn, direct number input
and draggng the mouse.

To enter the Basic Alignment Mode, select “Basic Akgnmant™ in the menu “Facka™. It wil start to “Upload™ the parsonalized
" ae e B -

AEAm o tha rarin_ Than tha Hagie Slinmmant Wisrdne will srms

an

[ r— -

Eanent

—
10 shgn the “Alet Felerance voage® and “Wrks Protect Lived” witige When the DC source power
e Wike Frotect Lival” vokage. the 1358 wil Sitg witng G 15 he EEPACM i 1 preenst e

£ Sen ot whso of T Prnwas sensscs b § 5 {acerinten 16 the rication] and clek “Start” buten. Than slgrnmsant vakse
Voo 1 The ew” bax
L Ea ibs ywes of DC Powst snecs fo £ Y (icomtnd 16 ihe sdcgton] sd chok “Sia” butien Thin siancent vebse =
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MAIN Unit (Lot. 1~ 4)
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MAIN Unit (Lot. 1 ~4)
Parts Layout (Side A)
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MAIN Unit (Lot. 1~ 4)
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MAIN Unit (Lot. 5~ 7)

ox_sv_save

Circuit Diagram
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MAIN Unit (Lot. 5 ~7)
Parts Layout (Side A)
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MAIN Unit (Lot. 5 ~7)
Parts Layout (Side B)
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MAIN Unit (Lot. 8 ~ 44)
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Circuit Diagram
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MAIN Unit (Lot. 8 ~ 44)
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MAIN Unit (Lot. 8 ~ 44)
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MAIN Unit (Lot. 45 ~ 50)

Circuit Diagram
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MAIN Unit (Lot. 45 ~ 50)
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MAIN Unit (Lot. 45 ~ 50)
Parts Layout (Side B)
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MAIN Unit (Lot. 51 ~)

Circuit Diagram
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MAIN Unit (Lot. 51 ~)

Parts Layout (Side A)
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MAIN Unit (Lot. 51 ~)

Parts Layout (Side B)
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