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Introduction

This manual provides the technical information necessary for servicing the VX-4500/-4600 Series Mobile Transceiver.

Servicing this equipment requires expertise in handing surface-mount chip components. Attempts by non-qualified persons to
service 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 board in this transceiver. Each side of the board is referred to by the
type of the majority of components installed on that side (“Side A or “Side B”’). In most cases one side has only chip components
(surface-mount devices), and the other has either a mixture of both chip and leaded components (trimmers, coils, electrolytic
capacitors, ICs, etc.), or leaded components only.

As described in the pages to follow, the advanced microprocessor design of the VX-4500/-4600 allows a complete alignment of
this transceiver to be performed without opening the case of the radio; all adjustments can be performed from the personal
computer, using with the Vertex Standard FIF-12 USB Programming Interface and CE115 Software.

While we believe the 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.

( N
Important Note

The VX-4500/-4600 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

General
Frequency Ranges:
Number of Channels:

Power Supply Voltage:
Channel Spacing:
PII Steps:

Current Consumption (@13.6 V):

Operating Temperature Range:
Frequency Stability:

Antenna Impedance:

Case Size (W x Hx D):

Weight (Approx.):

450 - 520 MHz (512 MHz: USA only) (TYP D) /400 - 470 MHz (TYP A)

8 channels (VX-4500 Series)

512 channels with 32 group (VX-4600 Series)
13.6 V+20 %

12.5/20/25 kHz

5/6.25 kHz

11 A(TX: 45 W)/6 A (TX: 25 W)

2.5A (RX)

200 mA (RX: SQL Closed)

—22 °F to +140 °F (=30 °C to +60 °C)

+2.5 ppm (=22 °F to +140 °C [-30 °C to +60 °C])
50 ohms

6.5”x 1.8”x 6.1” inch (165 x 45 x 155 mm) (W/O knob)
2.8 Ibs (1.25 kg)

Receiver: measured by TIA/EIA-603

Circuit Type:

Intermediate Frequency:
Sensitivity (12 dB SINAD):
Adjacent Channel Selectivity:

Hum & Noise:
Intermodulation:

Spurious & Image Rejection:
Audio Output:

Double-conversion Superheterodyne
Ist: 67.65 MHz, 2nd: 450 kHz

0.25 uv

70 dB (12.5 kHz)

80 dB (25 kHz)

40 dB (12.5 kHz)

45 dB (25 kHz)

75 dB

80 dB

Internal: 4 W @32 Ohms, 5% THD
External: 12 W @4 Ohms, 5% THD

Transmitter: measured by TIA/EIA-603

Modulation Type:
Power Output:
Emission Type:
Maximum Deviation:

FM Hum & Noise:

Audio Distortion:
Conducted Spurious Emission:

Variable Reactance
45/25/12.5/5 W
16K0F3E, 11KOF3E
+2.5 kHz (12.5 kHz)
+5 kHz (25 kHz)

40 dB (12.5 kHz)

45 dB (25 kHz)

<3 % (@! kHz)

70 dB below Carrier

Receiver: measured by EN 300 086

Circuit Type:

Intermediate Frequency:
Sensitivity (20 dB SINAD):
Adjacent Channel Selectivity:

Hum & Noise:
Intermodulation:

Spurious & Image Rejection:
Audio Output:

Double-conversion Superheterodyne
1st: 67.65 MHz, 2nd: 450 kHz

-5 dBp/-2 dBp (25 kHz/12.5 kHz)
70 dB (12.5 kHz)

75 dB (25 kHz)

40 dB (12.5 kHz)

45 dB (25 kHz)

70 dB

80 dB

Internal: 4 W @20 Ohms, 5% THD
External: 12 W @4 Ohms, 5% THD

Transmitter: measured by EN 300 086

Modulation Type:
Power Output:
Emission Type:
Maximum Deviation:

FM Hum & Noise:

Audio Distortion:

Conducted Spurious Emission:

Variable Reactance

25/12.5/5/1W

16K0F3E, 11KOF3E

+2.5 kHz (12.5 kHz)

+5 kHz (25 kHz)

40 dB (12.5 kHz)

45 dB (25 kHz)

<3 % (@1 kHz)

<-36 dBm@=1 GHz, -30 dBm>@1 GHz

Specifications subject to change without notice or obligation.
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DSUB 15-pin Accessory Connector

A
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Pin 1: AF IN (ANALOG INPUT)

External Microphone Input. Nominal input level is
4 mV (or —10 dBm; programmed via the CE115 program-
mer) at 600-ohm.

Pin 2: AF OUT (ANALOG OuTPUT)
Low-level receiver output. Peak signal level is —10 dBm at
600-ohm.

Pin 3: AF GND

Ground for all logic levels and power supply return.

Pin 4: DC OUT (13.6 V DC Outpur)
Switched 13.6V output for supplying power to an acces-

sory.
Maximum output current is 1 A.

Pin 5: RSSI (ANALOG OuTPUT)

A DC voltage proportional to the strength of the signal cur-
rently being received (Receiver Signal Strength Indicator)
is provided on this pin. This low impedance output is
gererated by the receiver IF sub-system and bufferd by an
internal op-amp. Typical output voltages are 1 V (@No Sig-
nal Input) through 2.5 V (@50 dB Signal Input).

Pin 6: EXT PTT

Shorting this port to ground causes the transceiver to be
placed in the Transmit mode, while opening the connection
to this port returns the transceiver to the Receive mode.
Opening voltage is 5 V, closed current approx. 5 mA.

Pin 7: TRX
This port is intended for controlling an external TX/RX
switching circuit. When the transceiver is placed in the Re-
ceiver mode, this port is 5 V. When the transceiver is placed
in the Transmit mode, this port reduce to 0 V.
This port is open drain output which can sink approx. 50
mA when active.

Pin 8: ING (IGNITION SENSE FEATURE)
The VX-4500/-4600 may be automatically be switched to
the STND-BY mode when the vehicle’s ignition key is turned
on. Maximum current is 20 mA.

Pin 9 - 12: ACC1 - ACC4 (AcCCESSORY PORT)
These port features can be programmed via the CE115 pro-
grammer. Each port is open drain output which can sink
approx. 50 mA when active. Max. output 16 V.

When the input is selected, it becomes active between 2 V
and 16 V.

Pin 13: ACCS (AccCESSORY PORT)
The port 5 is available to set only for Output function, and
active logic is opposite side against the Port 1 ~ 4.
Max. output 5V, closed current approx. 1 mA (CMOS out-

put).
Pin 14: ACC6 (AcCESSORY PORT)

The port 6 is available to set only for Input function, and
active logic is opposite side against the Port 1 ~ 4.
Max. input 5 V (CMOS input).

Pin 15: GND

Chassis ground
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Exploded View & Miscellaneous Parts

VX-4500 FRONT PANEL

Non-designated parts are available only as

part of a designated assembly.

SUPPLIED ACCESSORIES

VX-4600 FRONT PANEL
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Block Diagram

VX-4500/

4600 Series UHF FM Transceiver Service Manual
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Parts List

REF | DESCRIPTION | VALUE | viw | TOL. | MFR'S DESIG | VXSTDP/N | VERS. |LOT | SIDE |LAYADR
PCB with Components
MAIN UNIT CS2093701 CH:8, POW:45, TYP D
CS2093702 CH:512, POW:45, TYP D
CS2093703 CH:8, POW:45, TYPA
CS2093704 CH:512, POW:45, TYP A
CS2093705 CH:8, POW:25 TYPA
CS2093706  CH:512, POW:25, TYP A
FRONT-A UNIT CB5266001 CH:8
FRONT-B UNIT CB5267001 _CH:512
Mechanical Parts
FRONT PANEL ASSY RA124930A | CH:512
FRONT PANEL ASSY (8CH) RA124940A | CH:8
CHASSIS RA123450B
TOP COVER RA123420B
PACKING PAD (COVER) RA1234300
SHIELD CASE COVER RA123460A
VOLUME KNOB RA1245900
RUBBER KNOB RA124700A
PACKING PAD (PANEL) RA1234400
SP HOLDER RA1261500
LCD HOLDER RA1244600 | CH:512
LIGHT GUIDE (LCD) RA124470A | CH:512
REFLECTOR SHEET (093) RA1288200 | CH:512
INTER CONNECTOR RA1244800 | CH:512
SPONGE RUBBER (LCD) RA0786900 | CH:512
REFLECTOR SHEET (SUB) RA1292600 | CH:512
HOLDER (LED) RAT124680A | CH:8
LIGHT GUIDE (LED) RA1246900 | CH:8
SHEET (LED) RA1254600 | CH:8
LED FILTER (8CH) RA0997300 | CH:8
SEMS SCREW ASM3X8NI U03308002
BIND HEAD TAPTITE-B M3X8 U24308001
BIND HEAD TAPTITE-B M3X6 U24306001
SPRING LOCK WASHER SW2.6 U71002001
Electrical Parts
SPEAKER 20-ohm 5015134H02 M4090203
CONNECTOR (AC093U) P1091412A
MAIN UNIT Electrical Parts
CD1001] CERAMIC DISC JTBM450CX24-A H7901530A B b4
CF1001 | CERAMIC FILTER LTM450GW-A H3900573A A H4
CF1002 | CERAMIC FILTER LTM450EW-A H3900574A A | G4
CF1003| CERAMIC FILTER LTM450GW-A H3900573A A H4
F 1001 | CHIP FUSE 1.25A FCC16 132ABTP Q0000109 A B1
F 1002 | CHIP FUSE 1.25A FCC16 132ABTP Q0000109 A c5
Q1001 | IC NJM7808DL1A-TE1 G1093802 A C3
Q1003 | IC TDA1519CTH G1093778 B g3
Q1013 | IC RAB0H4452M1 G1094520 | 45W, D A c1
Q1013 | IC RA55H4047M G1094344 | 45W, A A c1
Q1013 | IC RA30H4047M1-101 G1094555 | 25 W, A A c1
Q1042 | FET 2SK880GR(TE85R.F) G3808807G B d4
Q1044 | FET 3LNO1S-TL G3070330 B g2
X 1001 | XTAL 32.768kHz 4809995118 32.768KHZ H0103407 A | Ad
X 1002 | TCXO 16.8MHz TTS14VSB-A5 16.8MHZ H9501150 A F4
XF1001 | XTAL FILTER MFT67P 67.650MHZ H1102471 A | G4
FRONT-A UNIT (VX-4500) Electrical Parts
J 2004 | LEAF SPRING RA129670C B e
J 2005 | LEAF SPRING RA129670C B a1
VR2001| POT. RKO09L1140 20KB J60800312 A B1
FRONT-B UNIT (VX-4600) Electrical Parts
DS3001] LCD GTG4795SK01 G6090215 A C1
J 3004 | LEAF SPRING RAT29670C B e
J 3005 | LEAF SPRING RA129670C B a1
Q 3001 | TRANSISTOR 2SB1132 T100 R G3211327R B cl
Q3003 | IC HA178LOSUA-TL-E G1094350 B d2
TH3001 | THERMISTOR ERTJOEV473J G9090120 B cl
VR3001| POT. RKO9L1140C33 20KB J60800312 A B1
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Circuit Description

1. Circuit Configuration by Frequency

The receiver is a double-conversion superheterodyne with a first
intermediate frequency (IF) of 67.65 MHz and a second IF of
450 kHz. 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 oscil-
lator 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 the Low-pass filter. Undesired frequen-
cies are removed by the varactor diode tuned band-pass filter
consisting of diodes D1013 & D1015 (both RKV500KJ) and
Coils L1015 & L1018, and capacitors C1017, C1116, C1118,
C1130, C1117, C1135, C1137, C1139, C1151, and C1156. The
passed signal is amplified by Q1021 (28C3356) and more-
over cuts animage frequency with the tuned band pass filter
consisting of Coils L1025, & L1028, and capacitors C1173,
Cl1181, C1182, C1183, C1188, C1197, C1198, C1205, &
C1212. The filtered RF signal is then delivered to the first Mixer.

2-2. First Mixer

The 1st mixer consists of Q1040 (AK1220). Buffered output
from the VCO is amplified by Q1026 (2SC5226) to provide a
pure first local signal between 382.35 and 444.35 MHz for in-
jection to the first mixer. The output IF signal is sent to the
crystal filter. The IF signal then passes through monolithic crystal
filter XF1001 (£ 5.5 kHz BW) to strip away all but the desired
signal.

2-3. IF Amplifier

The first IF signal is amplified by Q1049 (2SC5226). The am-
plified first IF signal is applied to FM IF subsystem IC Q1054
(NJM2591V) which contains the second mixer, second local
oscillator, limiter amplifier, noise amplifier, and S-meter am-
plifier. The signal from reference oscillator X1002 is multiplied
3 times in Q1054 (NJM2591V). It is mixed with the first IF
signal and becomes the second IF signal of 450 kHz. The sec-
ond IF then passes through the ceramic filter CF1002 (for wide
channels) or CF1001 and CF1003 (for narrow channels) to strip
away unwanted mixer products and remove amplitude varia-
tions in the 450 kHz IF before detection of the speech by the
ceramic discriminator CD1001.

2-4. Audio amplifier

Detected signal from Q1054 (NJM2591V) is delivered to
Q1010 (FQO0801) pin 28 and is output by Q1010 (FQ0801)
pin 17 through the band pass filter. When the optional unit is
installed, Q1010 (FQ0801) is made “OFF” and the AF signal
from Q1010 (FQO0801) pin 21 goes to the optional unit and
returns to Q1010 (FQ0801) pin 20 from the optional unit. When
the optional unit is not installed, Q1010 (FQ0801) is made
“ON” the AF signal goes through Q1010 (FQ0801) pin 20/21.
The signal is stored in the AF volume via AF mute and the de-
emphasis inside Q1010 (FQ0801). The AF volume is control-
ling Q1010 (FQ0801) by the CPU. After that, itrnters AF power
amplifire Q1003 (TDA1519CTH) after passing AF volume.
The output of Q1003 (TDA1519CTH) drives a speaker (it
chooses the external SP or internal SP in J1001).

2-5. Squelch Circuit

There are 16 levels of squelch setting from 0 to 15. The level 0
means open squelch. The level 1 means the threshold setting
Level and level 15 means tight squelch. From 1 to 14 is estab-
lished in the middle of threshold and tight. The bigger figure is
nearer the tight setting. The level 16 becomes setting of carrier
squelch.

2-5-1. Noise Squelch
The noise squelch circuit is composed of the band pass filter of

Q1054 (NJM2591V), noise amplifier Q1060 (2SC4617), and
noise detector D1048, D1052 (both DA221). When a carrier
isn’t received, the noise ingredient which goes out of the de-
modulator Q1054 (NJM2591V) is amplified in Q1060
(28C4617) through the band pass filter Q1054 (NJM2591V),
is detected to DC voltage with D1048 and D1052 (both DA221),
and is inputted to pin 15 the A/D port of the Q1041
(LC88F52H0A) CPU. When a carrier is received, the DC volt-
age becomes “LOW?” because the noise is compressed. When
the detected voltage to CPU is “HIGH”, the CPU stops AF out-
put with Q1010 (FQ0801) “OFF”. When the detected voltage
is low, the CPU makes Q1010 (FQ0801) “ON” and the AF
signal is output.

2-5-2. Carrier Squelch

Pin 14 (A/D port) of Q1047 (NJM2904V) CPU detects RSSI
voltage output from pin 12 of Q1054 (NJM2591V), and con-
trols AF output. The RSSI output voltage changes according to
the signal strength of carrier. The stronger signal causes the
RSSI voltage to be higher voltage. The process of the AF signal
control is the same as Noise Squelch. The shipping data is ad-
justed 3 dB higher than squelch tight sensitivity.
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Circuit Description

3. Transmitter System

3-1. Mic Amplifier

The AF signal from microphone jack J2001 (VX-4500) or J3001
(VX-4600) is amplified with microphone amplifier in Q1010
(FQO0801), is amplified a second time after microphone selec-
tion switch Q1010 (FQ0801), and passes through microphone
gain volume in Q1010 (FQ0801). The control from the CPU
passes output and it passes a pre-emphasis circuit. When an
option unit is installed, the AF signal from Q1010 (FQ0801)
pin 38 goes through the option unit, and returns to Q1010
(FQO0801) pin 39. When an option unit isn't installed, Q1010
(FQ0801) is inputted to the pre-emphasis circuit. The signal
passes the limiter and splatter filter of Q1010 (FQ0801), and
is adjusted by maximum deviation adjustment volume. The ad-
justed low frequency signal ingredient is amplified by Q1047
(NJM2904V), added modulation terminal of TCXO (X1002),
the FM modulation is made by reference oscillator.

The high frequency signal ingredient is amplified, and adjusted
the level by volume Q1010 (FQ0801) to make frequency bal-
ance between low frequency. After that, it is made FM modula-
tion to transmit carrier by the modulator D1026 (HVC300A)
of VCO.

3-2. Drive and Final amplifier

The modulated signal from the VCO Q1034 (2SK508) is buftf-
ered by Q1026 (2SC5226) and amplified by Q1017
(2SC3357). The low-level transmit signal is then applied to
the Power Module Q1013 (RA60H4452M1: for 50 W,
RA30H4047M1: for 25 W) for final amplification up to 50 or
25 watts watts output power. The transmit signal is then low-
pass filtered to suppress away harmonic spurious radiation be-
fore delivery to the antenna.

3-3. Automatic Transmit Power Control

The output power of Power Module is detected by CM coupler,
it is detected by D1005 & D1008 (both HSM88AS) and is in-
put to comparator Q1048 (NJM12902V). The comparator com-
pares two different voltages and makes output power stable by
controlling the bias voltage of the Power Module. There are 4
levels of output power (Hi, Lo3, Lo2, and Lol) it is switched
by the Voltage of Q1010 (FQ0801) pin 44.

4. PLL Frequency Synthesizer

The frequency synthesizer consists of PLL IC Q1043
(AK1541), VCO, TCXO (X1002), and buffer amplifier. The
output frequency from TCXO is 16.8 MHz and the tolerance is
+ 2.5 ppm (in the temperature range —22 °F to +140 °F [-30 °C
to +60 °C]).

4-1.VCO

While the radio is receiving, the RX oscillator Q1034 (2SK508)
in VCO generates a programmed frequency between 382.35
and 444.35 MHz as 1st local signal. While the radio is transmit-
ting, the TX oscillator Q1036 (2SK508) in VCO generates a
frequency between 450 and 512 MHz. The output from the os-
cillator is amplified by buffer amplifier Q1029 (2SC5226) and
becomes output of VCO. The output from the VCO is divided,
one is amplified by Q1039 (28C5226) and feed back to pin 17
of the PLL IC Q1043 (AK1541). 1t is amplified about the RF
signal Q1029 (28C5226) which was made by VCO. RF
changes with the carrier signal of the transmitter and the mixer
local signal of the receiver with D1020 (DAN222).

4-2. VCV CNTL

Tuning voltage (VCV) of the VCO is expanding the lock range
of VCO by controlling of the varactor diode at the voltage and
the control voltage from PLL IC Q1043 (AK1541). As for the
control voltage adjustment by the varactor diode, it controls the
negative voltage to make with Q1025 (TPS60303) with the
D/A converter inside Q1010 (FQ0801) and Q1037
(NJM2125F), it has the anode potential of the varactor diode
variably

4-3. PLL

The PLL IC Q1043 (AK1541) consists of reference divider,
main divider, phase detector, charge pumps and delta-sigma frac-
tional accumulator. The reference frequency from TCXO is in-
putted to pin 10 of PLL IC Q1043 (AK1541) and is divided by
reference divider. This IC is decimal point dividing PLL IC
Q1043 (AK1541) and the dividing ratio becomes 1/8 of usual
PLL frequency step. Therefore, the output of the reference di-
vider is 8 times the frequency of the channel step. For example
when the channel stepping is 5 kHz, the output of reference
divider becomes 40 kHz. On the other hand, inputted feed back
signal to pin 1 of PLL IC Q1043 (AK1541) from VCO is di-
vided with the dividing ratio which becomes the same frequency
as the output of reference divider. These two signals are com-
pared by the phase detector, and the phase difference pulse is
generated. The phase difference pulse and the pulse from frac-
tional accumulator pass through the charge pumps and LPF. It
becomes the DC voltage (VCV) to control the VCO. The oscil-
lation frequency of VCO is locked by the control of this DC
voltage. The PLL serial data from CPU Q1041 (LC88F52HO0A)
is sent with three lines of SDO (pin 20), SCK (pin 22) and PSTB
(pin 45). The lock condition of PLL is output from the UL (pin
18) terminal and UL becomes “H” at the time of the lock condi-
tion and becomes “L” at the time of the unlocked condition.
The CPU Q1041 (LC88F52H0A) always watches over the UL
condition, and when it becomes “L” unlocked condition, the
CPU Q1041 (LC88F52HO0A) prohibits transmitting and receiv-
ing.
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Alignment

Introduction

The VX-4500/-4600 series has been aligned at the factory for
the specified performance across the entire frequency range
specified. Realignment should therefore not be necessary ex-
cept in the event of a component failure. All component re-
placement and service should be performed only by an autho-
rized Vertex Standard 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.

Required Test Equipment

O Radio Tester with calibrated output level at 1 GHz

O In-line Wattmeter with 5% accuracy at 1 GHz

3 50-ohm, 50-W RF Dummy Load

O Regulated DC Power Supply (standard 13.6V DC, 15A)
O Frequency Counter: £0.2 ppm accuracy at 1 GHz

O AF Signal Generator

O AC Voltmeter

O DC Voltmeter

O UHF Sampling Coupler

O IBM® PC/compatible Computer with Microsoft® Windows®

2000, XP, Vista or Windows7

Vertex Standard CE115 PC Programming Software

Vertex Standard FIF-12 USB Programming Interface and

CT-104A, CT-106, or CT-171 PC Programming Cable

O Vertex FRB-6 Tuning Interface Box and CT-159 Connec-
tion Cable

ad

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.

Beacuse of the BTL (Bridged Trans Less) Amplifier circuit used
in the VX-4500/-4600, do not connect eather side of the speak-
er leads to chassis “ground”.

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 dBpu EMF = 1.0 pV.
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Alignment

Test Setup The Alignment Tool Outline
Setup the test equipment as shown below, and then apply 13.6V Installation of the alignment tool
DC power to the transceiver. O Install the CE115 (PC Programming Software) to your PC.

O “Alignment“ function in the “Radio* menu tab of CE115.

Action of the switches

When the transceiver is in the “Alignment mode,* the action of
the PTT and all PF KEYS are ignored. All of the action is con-
trolled by the PC.

Caution!
Please never turn off the power supply during alignment.
If the power supply is turned off during alignment, the
alignment data will be corrupted.

SP/LOAD Switch: LOAD
50-ohm RF Signal LOAD Switch: 4Q S|NAD Meter
Dummy Load Generator cr150
| ’ SP OUT B
Sampling .
AF I
Inline Coupler ANT VX-4500/-4600 Het EDX-SFiP1 5-pin FRB-6 MIC IN Genselrgarlgr
Wattmeter Connector
| DC INPUT CLONE Port| — CT-104A, CT-106, or CT-171
- Power Supply : Computer
Deviation 13.6 VDC FIF-12 (CE115)
Meter
Frequency
Counter
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Alignment
Alignment Mode

The Alignment mode allows you to align the entire radio. The
value of each parameter can be changed to the desired value by
use of the “4” / “=” and up/down arrow keys, along with di-
rect number input and dragging of the PC mouse.

< G¥Program Fileg ¢ Standard¥CE115¥defaultd600vc 5115 - GET15 fi
File Edit \iew Gommon Signaling | Badio Charnel  Help

D H SR B[g g Db

Download —
Serial Ho. |oco.1.0014 | Alenment | TSR Rac
Freg. Band IUHF (450-520) Radio-Becovery 0l.10

ADJ-Data Return to Default
Firmware Update

Andio Sawve T

List W/N TAG Inio R TX Dec Enc TH H

To enter the Alignment Mode, select “Alignment” in the main
“Radio” menu. It will start to “Upload” the alignment data from
the radio to the PC. Pressing the “OK” button will then “Down-
load” the alignment data to the radio and exit the Alignment
Mode.

Alignment

Select the alignment menu.

Note: when all items are to be aligned, it is strongly recom-
mended to align them according to the following sequence. De-
tailed information for each step may be found in the “Help” file
within CE115 (PC Programming Software).

1. VCO (Please do not adjust if)

2. PLL Reference Frequency (Frequency)

3. RX Sensitivity (RX Tune)

4. Squelch (SQL/RSSI)

5. TX Power <High/Low3/Low2/Low1>

6. Maximum Deviation <Wide/Narrow>
Please adjust the following items when needed.

O Modulation Balance <Wide/Narrow>

O CTCSS Deviation <Wide/Narrow>

O DCS Deviation <Wide/Narrow>

O DTMF Alignment

O Seq Tone

O VOX ON Level

O TX MSK

O ExtAF Out

W TX Pewer Medulation -~ Sub-kudic Other Items
U wen TH Pur (H) | Max Dew (W) | CIC Dew (W) | VO 0N Lewel
T Won | TX Pwr(L3) | Max Dew (M | ETC Dew (W) | TX MSK |
TX Pur (12) | Mad Bal (1] | DEE v () | Ext AF out |
S
TX Pur (L1} | Med Bal (H] | DEE Dew (M) |
B Tune

Freguency |

UNIT
IdBuV {EMF} -

Help |

DTHF |
Seqy Tone |

114 | Cancel

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

When performing the “RX Tune” and “SQL” alignment,
the RF level shows this unit according to this setting.

Alignment

Select the alignuent menu.

Fweo———————————————— TH{ Power Modulation
e R | S — |
T WCO | TX Pwr (L3} | Max Dew (M) |
T Pwr(LZ) | Mod Bal (W) |
X
T¥ Pwr(Ll) | Mod Bal (M) |
BX Tune

Frequency |

TNIT
dBuV {EMF) '

Help |

dBuV (EMF) -
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Alignment
1. VCO (RX VCO/TX VCQO) - Normally there is no need to adjust this parameter -

This parameter is to align the VCO Voltage adjustment.

2. PLL Reference Frequency (Frequency)

Alignment (%]
Select the aligrment memu.
X Power Modulari. Other
["rewed I TH Pux (H) Max Dew (W) CTC Dew (W) VOX ON Level

TX PuriL2) Mod Bal (Wi DCS Dew (Wi Ext AF Ouc

TH PuriLl) Mod Bal (N} DCS Dew (M)

DTHF

Frequency Seq Tone

This parameter is to align the reference frequency for PLL.

1.

Press the “Frequency” button to start the alignment.

The Frequency Alignment window will appear.

Click the “PTT” button or press the “SPACE” bar, and the
radio will start to transmit on the center frequency channel.
Set the value to get the desired frequency by dragging the
slide bar, clicking the up-down button, pressing the left or
right arrow key, or entering the value in the entry box.
After getting the desired frequency click the “PTT” button
or press the “SPACE” bar to stop transmitting.

Click the “OK” button to finish the frequency alignment
and save the data.

gelect the alignuent menu.

X Power Modulati Other

| X Pur (H) Bax Dew (W CTC Daviw VX ON Level

1% wen | TX DuriL3) Max Dew (N} CIC Dew (N} T MER

TX Pwr(L2) Mod Bal (W) DCS Dew (W) Ext AF Out

TX PuriLl) Mod Bal (Wi DCS Dew (N)

DTHR

Fraquency Seq Tene

dBuV (ENF) ¥
Help 0K Cancal

Frag [MHz] 0 &4 123 192 258 Data

T | =

VX-4500/-4600 Series UHF FM Transceiver Service Manual 12



Alignment
3. RX Sensitivity (RX Tune)

This parameter is to align the RX BPF (Band Pass Filter) for Receive (RX) sensitivity. The PLL Reference Frequency (Frequency)
alignment must be done before this alignment is performed.

1.

Press the “RX Tune” button to start the alignment. The RX
Sensitivity Alignment window will appear.

Click the left mouse button on the slide bar or press the Up
/ Down arrow keys, to switch to the desired channel for
alignment.

Set the Signal Generator according to the indication at the
top of the screen (Setting Your SG as followings).

Drag the slide bar, click the up-down buttons, press the left
or right arrow key, or enter the value in the entry box to get
the best RX sensitivity (Highest RSSI value) on the select-
ed channel.

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

ADJ Type

VX-4500/-4600 Series UHF FM Transceiver Service Manual

Basic: “Low-edge / band center / high-edge* and se-
lect the channel for alignment (Default).

Single: Alignment value changes only on the selected
channel.

All Freq: Alignment value changes on all channels.

Alignment %]
Select the aligrment memu.
X Power Modulari. Other
["rewed I TH Pux (H) Max Dew (W) CTC Dew (W) VOX ON Level

|

TX Pwr(L3)

Max Dew(H)

CIC Dew(H)

X MSE

TX PuriL2)

Mod Bal (Wi

DCS Dew (Wi

Ext AF Out

dEuV(EMF) ¥

TH PuriLl)

Mod Bal (N}

DCS Dew (M)

Frequency

DTHF

Seq Tone

3.0 kHz Modulaties

RF lewel | +10 aBuv(ZMF)

1 [ 1ss0soo0
P 18505000
N T
4 82 05000
5 DEEOEa0
T
7 TEL0E000
s [ teansono
o TE7. 05000
10 DEG 05000
i [ EE o
1z 1505000
15 LS. OEa0E
T 13205000
15 174.05000
L T

Help

Freq [

MHz ]

1 = e e e e = e e e e e =

b
o
&
S

W[ Toum
BEET 7
&4 lzg
B

|

ADT Type ‘ + Basic

" gingle

(" a1l Freq ‘ 0K I Cancel

i

bl Lt

L

L

Lt

b e

| o

JES20 [ESA IS S IS St S S IS S et ST e [ 5
LRIk L LN
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Alignment

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

There are several alignments as follows in the Squelch Sensitivity.

Tight SQL Level (TI NSQ W/N) oo
The Alignment for the Noise SQL Tight level at Wide (5k/4k) Feieeh She e e

or NaITOW (251{). ’W‘ TX PuriH) Max Dew (W) CIC Dew (W} TOR ON Level
Threshold SQL Level (TH NSQ W/N) - TX Puril2) Mod Eal (W DCE Daw (W Eat AF 0wt
The Alignment for the Noise SQL Threshold level at Wide (5k/ bty | — =

4k) or Narrow (2.5k). — —

Tight SQL RSSI Level (TI RSSI W/N)

The Alignment for the “level 14” of the RSST SQL level at Wide EE——

(5k/4k) or Narrow (2.5k).
TX Save RSSI Level (TX SAVE W/N)

5

The Alignment for the TX Save RSSI level at Wide (5k/4k) or e e 5 b
Narrow (2.5k).
The procedure for all the alignments is as follows. e | | ] | oo | s [0 s |
1. Click the “Start” button to open the alignment window in ﬂ |L s—l ﬁ |T _I
the SQL/RSSI Alignment menu. pE
2. The Alignment window will appear, Set the Signal Genera- —
tor according to the indication, then click the “Start” but- i

ton.
3. The automatic alignment will start to get the SQL or RSSI

leVel Frequency Deviation Hodulation IF Lewel

Setting Tour SC as followings!

[ 550000 1 Towm [ Lo [ s awomn

4. It will show the alignment result in the “New” box.
5. Click the “OK” button, then the data will be saved and the
alignment is finished.

Current Hew

- o
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Alignment
S. TX Power

This parameter is to align the “Power High”, “Power Low3”, “Power Low2” or “Power Low1” for the selected channel.

1.

Press the “TX Pwr(H / L3 / L2 / L1)” button to start the
alignment. The TX Power Alignment window will appear.
Click the left mouse button on the slide bar or press the Up
/ Down arrow key, to select the desired channel.

Click the “PTT” button or press the “SPACE” bar at the
desired channel, then the radio starts to transmit on the se-
lected channel.

Set the value to get desired output power on the Power Meter
by dragging the slide bar, clicking the up-down button, press-
ing the left or right arrow key, or entering the value in the
entry box on the selected channel.

After getting the desired output power click the “PTT” but-
ton or press the “SPACE” bar to stop transmitting.

Click the “OK” button to finish the TX Power alignment
and save the data.

ADJ Type

Basic: “Low-edge / band center / high-edge* and se-
lect the channel for alignment (Default).

Single: Alignment value changes only on the selected
channel.

All Freq: Alignment value changes on all channels.

Alignment %]
Select the aligrment memu.
X Power Modulari. Other
["rewed I TH Pux (H) Max Dew (W) CTC Dew (W) VOX ON Level

|

TX Pwr(L3)

Max Dew(H)

CIC Dew(H)

X MSE

TX PuriL2)

Mod Bal (Wi

DCS Dew (Wi

Ext AF Out

dEuV(EMF) ¥

TH PuriLl)

Mod Bal (N}

DCS Dew (M)

Help

Frequency

DTHF

Seq Tone

Tx Power Alignment (High?

cH Freq [MHz]

0

W e |
[
2 T |
L T |
L e [
15 [ sioowsoon 4|
o e

Help P55 o | & Basic

1
°
4
-
5 a0 il |
&
7
s
c

[

RX
j m LTT
AR
AfEE e
= 1 e

 single (ALl Fre | [
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Alignment

6. Maximum Deviation <Wide> / <Narrow>
This parameter is to align the “Maximum Deviation” (Wide/Narrow).

1. Press the “Max Dev (W/N)” button to start the alignment.
2. The Max Deviation alignment window will appear. s e smen e
3. Set the AF Signal Generator output level to —24 dBm at 1 ] % e ) e sevin | e e v o et
K1z tone (Sine Wave). | | | e
4. Select the desired channel by following method: — % pur i1y nos maion_| 568 pevm
O C(licking the left mouse button on the slide bar of o

Frequency Seq Tone

the desired channel

. . [ me  F
O Pressing the Up / Down arrow key of the desired chan-

nel
5. Click the “PTT” button or press the “SPACE” bar, the radio
starts to transmit on the selected channel.
6. Set the value to get desired deviation (Wide: 4.2kHz, Nar- Lo oo e

row: 2.1kHz) on the deviation meter by following method: el e -
O Dr.aggimg the slide bar T - o
O Clicking the up-down button : e [ 2 N =
o Press¥ng the Left /. Right arrow key C—— -
O Entering the value in the “Data” box on the selected chan- ) | | =
nel s [ omemw 4 O [m
) ] o ' O b e = e
7. After getting the desired deviation click the “PTT” button s [ aemomm 4 i =N
or press the “SPACE” bar to stop transmitting. : e A s = |
] C > - ) O b e = e
8. Click the “OK” button to finish the Max Deviation align- o [ O = [
ment and save the data. = sizupuil (7] N = =
o s e
R | AEE e
ADJ T).'pe . O | I N =
Basic: “Low-edge / band center / high-edge* and se- O e | ) =
lect the channel for alignment (Default). s | 07 tmwe | Gsesie  Csmae  Coumees | o | cmes |
Single: Alignment value changes only on the selected
channel.

All Freq: Alignment value changes on all channels.
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Alignment

Please adjust the following items when needed.

Modulation Balance <Wide>/ <Narrow> (This Alignment is difficult.)

This parameter is to align the “Modulation Balance” (Wide/Narrow).

1. Press the “Mod Bal (W/N)” button to start the alignment.

2. The Modulation Balance Alignment window will appear. el e s

3. Connect the AF Signal Generator to pin 1 of the D-SUB [ e e verin | ¢ peven v o semer
connector on the rear panel of the transceiver. Then set the e | — — : — ——
AF Signal Generator output level to —24 dBm at 3 kHz tone — 5 e 1 vt sean || _aos seran
(Sine Wave). s e —

4. Set the “Data” box value to “160” on the desired channel L,ﬁ —
by following method:
O Dragging the slide bar of the desired channel —

O Pressing the Up / Down arrow key of the desired chan-
nel
O Entering the value directly in the “Data” box on the se-

lected channel Bx
5. Click the PTT. button or press the “SPACE” bar the radio . J e
starts to transmit on the selected channel. o o M3
6. Write down the measured deviation level. li j j =
7. Change the AF Signal Generator frequency to 40 Hz tone s [ 4 D=
(Sine Wave, —24 dBm). g j j ma ol
8. Set the value to get “deviation of step 6” by following meth- A | ] D=
od: s [ soomm M=
O Dragging the slide bar of the desired channel N HFEE
O Pressing the Up / Down arrow key of the desired chan- L s ] drea e
nel N =
O Entering the value directly in the “Data” box on the se- & e [l D | [
lected channel
. .. . « 5y Help ADI Type ‘ & Basic  gingle A1l Fregq ‘ ’”—KI Cancel |
9. After setting the deviation level click the “PTT” button or

press the “SPACE” bar to stop transmitting.
10. Click the “OK” button to finish the Modulation Balance
alignment and save the data.

ADJ Type
Basic: “Low-edge / band center / high-edge* and se-
lect the channel for alignment (Default).
Single: Alignment value changes only on the selected
channel.
All Freq: Alignment value changes on all channels.
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Alignment
CTCSS Deviation <Wide> / <Narrow>

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

1.

Press the “CTC Dev (W/N)” button to start the alignment.
The CTCSS Deviation Alignment window will appear.
Click the left mouse button on the slide bar or press the Up
/ Down arrow key, to select the desired channel.

Click the “PTT” button or press the “SPACE” bar the radio
starts to transmit with CTCSS tone on the selected channel.
Set the value to get desired deviation on the deviation meter
by dragging the slide bar, clicking the up-down button, press-
ing the left or right arrow key, or entering the value in the
entry box on the selected channel.

After getting the desired deviation (Wide: 0.6 kHz, Nar-
row: 0.3 kHz) click the “PTT” button or press the “SPACE”
bar to stop transmitting.

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

ADJ Type

Basic: “Low-edge / band center / high-edge* and se-
lect the channel for alignment (Default).

Single: Alignment value changes only on the selected
channel.

All Freq: Alignment value changes on all channels.

Alignment %]
Select the aligrment memu.
X Power Modulari. Other
["rewed I TH Pux (H) Max Dew (W) CTC Dew (W) | VOX ON Level

|

TX Pwr(L3)

Max Dew(H)

s | i

TX PuriL2)

Mod Bal (Wi

DCS Dew (Wi Ext AF Ouc

dEuV(EMF) ¥

TH PuriLl)

Mod Bal (N}

DCS Dew (M)

Frequency

DTHF

Seq Tone

cH Treq [

Mz o

W I |
[ i
T [
L T |
L e [
15 [ sioossoon 4|
o e [

Help

:
.
;
.
3
.
5
;

CICSS Freq 151.4 Hz

B

16

[

z4

w

[l B S IS st [t (IS s S S i s sl [ s [ [l =
L

Data

133213

L e

SR

F5 e |  Basic

€ Single

LELLLLLERLELEL e

- 1033103

ALl Freq ‘ [

]
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Alignment

DCS Deviation <Wide> / <Narrow>

This parameter is to align “DCS Deviation” of the selected channel.

X Power

TX PuriH)

Modulacd

Max Dew (W)

CIC Dew (W}

Other

TOR ON Level

TX Pwr(L3)

Max Dew(H)

TX PuriL2)

Mod Bal (Wi

CIC Dew (M)

X MSE

1. Press the “DCS Dev (W/N)” button to start the alignment.
The DCS Deviation Alignment window will appear. G G0 ENTED R

2. Click the left mouse button on the slide bar or press the Up |
/ Down arrow key, to select the desired channel. |

3. Click the “PTT” button or press the “SPACE” bar the radio [——
starts to transmit with DCS Code on the selected channel. =

4. Set the value to get desired deviation (Wide: 0.6 kHz, Nar- “:;w,—);,

TH PuriLl)

Mod Bal (N}

DCS Dew (Wi | Ext AF Ouc

DCS Dew (M)

Frequency

row: 0.3 kHz) on the deviation meter by dragging the slide
bar, clicking the up-down button, pressing the left or right

Help

DTHF
Seq Tone

arrow key, or entering the value in the entry box on the
selected channel.

5. After getting the desired deviation click the “PTT” button
or press the “SPACE” bar to stop transmitting.

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

Treq [

Mz o

ADJ Type
Basic: “Low-edge / band center / high-edge* and se-
lect the channel for alignment (Default).

1
z

5

S T |
2| e |
2 e |
o | s |
°
5

Single: Alignment value changes only on the selected

channel. R S j

. L1 SN0 OENNT) q

All Freq: Alignment value changes on all channels. i
w [

P = |

O e

Help

[

z4

w

[l B S IS st [t (IS s S S i s sl [ s [ [l =
L

Data

133213

L e

SR

F5 e |  Basic

€ Single

ALl Freq ‘ [

LELLLLLERLELEL e

- 1033103

]
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Alignment

DTMF Deviation
This parameter is to align “DTMF Deviation”.

1. Press the “DTMF” button to start the alignment. The DTMF
Alignment window will appear. B

2. Click the “PTT” button or press the “SPACE” bar the radio LB ‘|| o e e Bern) e pert) 7o O vevel
starts to transmit on the Center frequency channel. L p— ot 20 F— o

3. Set the value to get desired deviation (3.0 kHz) on the devi- s Tuns (S E(AE L0 R D8 D
ation meter by dragging the slide bar, clicking the up-down i ey 4‘
button, pressing the left or right arrow key, or entering the “:'”(,—);,
value in the entry box.

4. After getting the desired deviation click the “PTT” button
or press the “SPACE” bar to stop transmitting.. i

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

DTMF Alignment

Freq [MHz) 0 4 8 12 15 Data

| ] | | [
Sequential Tone Deviation
This parameter is to align “Sequential Tone Deviation”.
1. Press the “Seq Tone” button to start the alignment. The Se-
quential Tone Deviation Alignment window will appear. S e s
2. Click the “PTT” button or press the “SPACE” bar the radio [wwe ] ™ e s B xc sartw) vex o teves
starts to transmit on the Center frequency channel. | — — — -
3. Set the value to get desired deviation (3.0 kHz) on the devi- [ ey o Bat o b55 pevon
ation meter by dragging the slide bar, clicking the up-down = _— e
bultton., ptr;:ssm;g tl;)e left or right arrow key, or entering the ]
value in the entry box.

4. After getting the desired deviation click the “PTT” button
or press the “SPACE” bar to stop transmitting.

5. Click the “OK” button to finish the Sequential Tone Devia-
tion alignment and save the data.

5

Fraq [MHz] 0 4 8 1z 15 Data

2505000 4| B ME =
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Alignment
VOX On Level

This parameter is to align the “VOX On Level”.

Set the Sensitivity of the VOX circuitry's input audio detector.
1. Press the “VOX ON Level” button to start the alignment. e — — e || | [ vens |
The VOX ON Level window will appear. v ||| reean e pevan 16 vevin |
2. Then input the alignment value in the “New” box. " s Ee L i B o |
Default: 80 —
Input Range: 0 (Level Down) ~ 255 (Level Up) e Ty
3. Click the “OK” button, the data will be saved and the align- ST |
ment is complete. cence)
Current Data ,T
wew Daca |—
- ==
TX MSK Level
This parameter is to align the modulation level of the ANI function.
1. Press the “TX MSK” button to start the alignment. The TX
MSK Level window will appear. e
2. Then input the alignment value in the “New” box. [wwe ] % e o Devi) exc daviw) vox o tavar |
Defaul: 10 e
Input Range: 0 (Level Down) ~ 15 (Level Up) [T 1y n) Mo Barn 20 e
3. Click the “OK” button, the data will be saved and the align- st e
ment is complete. ]

TX HSK Level {Range: 0-15)

Current Data 10
New Data

: crnca
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Alignment

EXT AF OUT Level
This parameter is to align the “EXT AF OUT Level”.

Set the Low-level receiver output of pin 2 of the D-SUB Connector.

1. Press the “Ext AF Out” button to start the alignment.

The Ext AF Out Level window will appear. Serec cne stimmen ner.

2. Connect the AF Signal Generator to pin 1 of the D-SUB | — — i I
connector (GND: pin 3). Then inject a 1 kHz tone / Sin- z || | [ o) 20 B B
Wave /+40 dBu. | e || || ey

3. Set the Peak signal level to —10 dBm +0.7 dB at 600-ohm sar I == I
on pin 2 of the D-SUB connector (GND: pin 3) by entering s — —
the alignment value in the “New” box. e
Default: 7 | cmem
Input Range: 0 (Level Down) ~ 15 (Level Up) =

4. Click the “OK?” button, the data will be saved and the align- A

ment is complete.

Ext AF Output Level {Range: 0-15)

Curzent Daca | 7
Hew Data 1

: crnca

0o
@;\7 00000 zc;v
00000

D-SUB Connector Pin Out
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Installation of Option

The DVS-8 is a Voice Storage Unit which allows you to record 1.
and play back incoming receiver audio. 2.

The DVS-8 is is easily programmed the configulations using a

Vertex Standard CE115 programmer with an IBM PC-compat- 3
ible computer. 4

Figure 1

Figure 3

Disconnect the DC power cable.
Referring to Figure 1, grasp the Top Case Cover with both
hands, Lift up the Top Case Cover to remove while sprend
both side of the Top Case Cover.

. Referring to Figure 2, remove the Shield Case Cover.
. Referring to Figure 3, locate the empty connector for the

Optional Unit, connect the Optional Unit here.
Replace the Shield Case Cover, then replace the Top Case
Cover. Installation is now complete.
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MAIN Unit (Lot. 1~2)

Circuit Diagram
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MAIN Unit (Lot. 1~2)
Parts Layout (Side A)
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MAIN Unit (Lot. 1~2)
Parts Layout (Side B)
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MAIN Unit (Version A: Lot. 3, Version D: Lot. 3~5)

Circuit Diagram
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MAIN Unit (Version A: Lot. 3, Version D: Lot. 3~5)
Parts Layout (Side A)
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MAIN Unit (Version A: Lot. 3, Version D: Lot. 3~5)
Parts Layout (Side B)
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MAIN Unit (Version A: Lot. 4~10, Version D: Lot. 6~10)

Circuit Diagram

cLous R1212
R1040 L1076 clig2  c1197 c1205 ci217 AL305 R1311 Cioud ci271 T1001 oI
ax y7  Sp CH 25C3356-R 101F172H BB %8R S Up” ch o CH 0 0 Loo230ms §1292 | L1053 s} 7 %
T o
* 4 o A n i 2w C1385
Q1048 L1003 L1006 060 D1010 18 *C1130 *C1139 5 5 sC1002 ay | * 3 > " Mo> M 0-110V 8|
n Jm 2 o =N o
NOM12302V 0. 0150 0. 014U ) ) 164 CH HSU277 CH 8o CH Up CH e 03 a3 od ny RALB27L00 @8] %L oL et { 3 nog } 7 Fxz TP1103
13 > vy = F Ll i S jars: Sol N G1080 S8TES o 3T o=k SRF pi a 9] o Ty NS o
n nrlag or |0 ~ o3 n3 n¥ @3 M Jo o Jo oN (0@ <1220 oS E i} a < T R1250 P 3
2 M5 1le 25153 o 23 “a -2 Ks) =2 ~E * * * 1220 Z <7 S & T 15K 225
SoTon Eye== cH =) =) o3 e o B g a8 g | |ene &
of |3l o8 [ag a = Je 8] Jo o 28 - 07 3 5]« ol 2] 2 8,2 > ba22l Taol ZRex & Y
* it * o * * * ~& = S| | ™5 of |mE| S 832 2 ety = Sefl o Wy R1295 100K NSQ
o3 9o 4 L83 D Sope T LL08= ~g 2le Ams Nes = o 3} Sl )
o D 2g —e -382X5 Ca—SER o2 ale [ NUEE Thoo 2 0@ AW~
5 oo ox on oo MY 2SO aoTasT = miMim o~ o oe 3 o M o
- 2o 2% -lo H B | 2 —SnSo A A ) i uges k) o
oa¢ @ = 5 o S J19% |9 N e S3T2R & s [x a ng Mo o =+ —y @nm
P 2o il 7 EAEARS 3 lnz 13} b 1s Bin F, oY
B b= 3 T2 HEE 2 3 R
DTCI44EE 59 = x B f Z }
01008, | o w5 lnE| 3 nﬁlmé g @ 8355 L] o | ey
Wy Sodzsg 92 malfsx 22 nE [~z e 01054 S
ERivs J_Q“ oalee| BT o:Tag] 27 STt 4 G1038 il NUM259 1V - 3
== |z = = |PE| 2 o2 | a2 i3 25CH617-R " e Wy
TF’LDIE? oo T o =] =4 27 o N\ M o - 33 £
R111T 47K ~ A o o| o WA Jr z 23 —ty
&R # e g 22l m=12 gzda” Aok o « o :
+ o, 32, —Laa >
<5 ; ERGE el =Y s sl =] Ly P R || s
2 oo T Y5Te8Toed oo R RN ES "3 04221 u i
S Q1048 t W s| w2l e < + Qs C1331 |y 5 Il
2 W z M ST —|= = 220pcH | T
1008 cloze 7 NOM12902v La 2 8T4z = o 5 A1o65 - T
Kk 250V CH *D1003 ny E) = Yo | o 12K 1285 12K o
MALPASg =8 w3 > 3 i o] cisa | 0>
e oS e N 1y 93 1o 2y oStpon | @ CFi002 23
c1001 Il '3 o™ =33 TP1035 o . ds 1 LTMUSOEW 0=
ANT | i00n 1004 *D100% c1iu2 cL15 1988, Mol ¥l 02 [ a3 e o7
100V CH . 0.017u MAL‘EQE}E{ 9 =S 4 0% - 15) R1185 m o o
4 { 150p CH R1105 15K SpCH ye—se 01026 == ° D1030 10K x 3y ° CF1001 CF1003
*C1089 A1124  |25C5226-4/5% HYE3838 N i LTMUSOGW | LTMUS0GW
| 0o ~ o5 ) -5 z v | 100p CHLOOV 220 0 TPI036 %y
ol 58° o8> ng° Eyean RO>L = = o P W : *1037  poiouq 010351 Liouy A1186 A1184 ar 1323 0. 1810V
S¥Z 2T 2% [Ches S8 o R N a3 ox o5 ip 0.02U7u 5% 325 CH HVC3838 0.39u 2% 0 1R 1% T c1299 1t
T fwa J62 043 oS Sog ¥ N %q 2% a8 o I I I 2 oW 16825,
ot ovg 593 593 G 5% EH 92 w N o3 o o I =Pl W W P
A ¥ S % S o ) lu 92 o 29 Q1017 o g hal a o o
* el StTsi=s S 43 2 s 25C3357-RF a8 - o 2 a2 e 3
=3 - I < ° s N Too g R
T| oi|er ao, _ 33 i F i T Nop Mg e 01063
z om a o8 o3 VS of oM ue | An DTC 1UUEE
0820 : * 20 ml“‘m e o+ o c1307 TIoET
MWy I ? ~o 2 Q1019 < B 10 10V C1350 3pCuJ
© o o RIgls O C10750-001 B omlw lmm mul ¢ = ZoL08 UMCSN 2.1 3 = X1002 +
o > > > 100 W > [mp | =D o [} o Lo T X o > ST QU = 16. BMHZ -
Xgooluo Lynles ax osLn-Llools. SeTSrTosTRY Sled| | o | 03 | m® Gg|os ST s R1259
I ettt x| 220 moo=3 o| TeToEiTaeTas Lo o2 8-l 1M > s o iz 22
Z475eTSTosT o So% S-ToeTo T S e s $22 = SSTonFoS S, ] & = DUT Ve
o| o~ WS 95| F83 Sa |92 93 © 3 sTad Ta8  oSTo-qo2 2 a T T FEF MOD
= o | = E} S Cl 43 »—H—’L_ a6 o, ol 3.9K ;Q G Ve PP STo5s
radP1007 [ o ", g 0130:1 Hokx = oRx Ra W KN 019479 R 1279 680K DTC1UUEE
© og R1234 RA1243 i N
g .Ij 3
7K 1% ﬂ N C1301 Hokk: 2 3y 10K 17K TR1067 FREQ Asu N
LS 5 232 s 3 oy ™ .
B > C1302 xoxx S S 047 3 2 avboxl Jo !
D1005 *L1038 *C 1252 D& = b B A 83 3|
HSMBEA: L = TP1025 0.S 001740 "Sbo CH 2o 35 ”ﬁ SQ o3 S %‘% TTIRT T2 e
3 CJ;— 01027 fe) o r I i et < a ol _ i « 25
2SA1774-R ¥ a = T RL238 220K z s
EM * -3 o o =
S5 C1ib1 2 Exl i W + R1107. o
z Hox o 2 EN c1278 *kk F{fg‘ﬂn
3 i zele a e ; M L—AM—] "
3 3 [ESL o 3 oot e A1202 22 R1236 220K ‘ 150K
Q1001 R1092 1K < SBEo,
NoM7808DL1A TP1004 ~ ol % < QL1036 SC1003 cl276
0] N4 A o> “n S 28K508-K52 RAL237500 0 UIMB
% R1068 EM ~e FIES 2 ||ﬁ
o B Foo FoEw Q Chuz,
Q1076909 o o~ 2 H Chiy
ATG030P SLSA 01020
S DTCI4UEE r‘”l o
- >
ALO79 0 ¥ R1173 LRSS o+ =
O AW e o N R
TRL003 01005 ATRO30P02 ﬁ R1127 22 o W O a1 S
N o - i
3 Q1009 WA & 01029 W
ag ATO030P02 [ 3w o DA221 LEeL 2 el
] 255 S 8 £
« > 7" [ § S u R
P T e 12 ciz62 -
Q1008 UMG2N Zxdnx Ll Gpl o, 2xe TP1015 P vy J e Kk £
1393 + S ToXT ST ST =3 a3 — < 29
u7p CH nyg o N FYPYES s X X o 2o
i M SE3 S = »
TP1002 ' R1009 A1011 10K T DTC I4UEE - o VO —
T a2 01004 plgsq DC‘HUZL%V ° g -
. R1226 0 01058 = AF_ouT
+8 o S OTC 144EE ‘ rﬁ—‘ W —o T DICLUGEE DL T EE ®
TPLO0L | & ol ol & o Al218 0 DA o a3 D [ acno
le;%’ 3glgﬁl: J_E an huos d 20 A —0 k2% | acci-o & T *
SoTSYASpTSTTosTaoToo! >l W =t A1215 0 TPLO48 =8 ®|s13.8v
GND G |03 Ulfluc.’luc.’ oy 12 R1048 100K og ‘ < @ |rss1 cur
N el e =] ° 01056 B
Ri271 1K1%
g ‘ 3LND1S ‘v‘i‘v K @ EXT_PTT
2
© | tAx out
A Q1053 @) 1en
R1208 0
2LNOLS O ACC1
TP1041 © | acc2
ACCY-0 =
@ | accz
@ | accu
R1292 1K
‘E‘%;vm @ ACCS/TXD
R12
n5| -2 o5 nl AW & | acca/mxo
Fee= 20 Vo 2 L@
ST SO TS S GND
W . - o =] B8 & o8 »
A1220 SE0KL% R1318 1AK% 2 - - El 20 235
v 2 ” - 0 20l
el3 8 ] S oosTe
S g g az 0 "=
Cl066 0. 110V E T T T T TRags RO o
+—Q TP1D013 —
£1039 0.01B25v 0 Q105
C1054 0. 110V B ‘ DTCI4YEE DTC14UEE
10314, 7K AL072 ciiiz ‘
ke e 1} @ [ 01059
X bl MW > o TARSS35
=+ oY R1082 N, Mo,
pe- T LK Nh= RES
o = T X oes noo bt o2
= [o5] EUJ_ v lN L NJIM2A 04y bR o7 S
o o SPSorRS belr=y L
3 « ol & ak 253 o &y a g 3 o
is - 02] qgey M@ cii08 i g Ao
o LK% 300pB 4 Acn =3
8746 W t— Raggt oy ag
Sz = 5
2 T|Ce ATE} L [ RLI33 47K | RLILL 47K G1028 TRA027 E
N it . AW TARSSS0 o .o iR a L
=S T s FI3T v X ALzez
_.G; B Y. 7)§lz V; y\ N TP1037 M
B o) % | x M d a I 20 R1260 560K, W R1297
° | x|* L1017 10U [ S o2 2w o 5
5 2 95L %1% n o o - = Ri246 | R1252 c — AW 15—
<] & MaT 0T o c1is ] ol = 330K | 330K | R1273 | R1278 R1298 23K |
|54 o3 oml %IE I P S A 0S8 1 El T o - W W 330K | 330K | A1291 Wr- +
F4 S g N mSenz T 1 S °n R1188 1K @3 $0% 3 o R
z & SSToeeT o L2 o AN o Nals mool QLo4L o> aqg 1P+ D10
DVDD as |O o] b Y Wr n SaTiis Ns n Nomi2g02v 9821 oo L o NUM12902v
ok e 8 o a S, OZ | O8F Goom | 2y lAize1 33 Ns fex o>
= 3 o Sle 2025, Ogm| Os na
R1010715K o b 22 Z N £ o > Z o8
SIGDATA A ¥ R1169 100 1 i o B e na
01010 ¥ = N O MM [ . N Ga
PRI FQ0801 q o o B S e DG o AG —1 S
< 5 3 |m oM +mp a - = e [
3q S o2 %3s 4m = ® L8 Zz:zEz2Pglz £ b1 oz
o T ETE@Y Nes [ §A5A545%4 5 4 o 608
b e f © foy 8e3 Tt gate giagagad 3 JgE FR3
0.51%5 8 "0 . 1 e g < gg8dogy g “
: CL189 9p CH R1150 D c1226 ) SEL 2 2 s B = EXT_TXD
2 I W - 8 A1167 100K l S
2z Mlx AW ) oco EXT-RXD
[ oy | x i
X% 2 R1083 S3go ) RES
W =3532%
x x A W SRFZ
sC1005 A 0 S| Xa | g eus DTMF_ENC
n - - =3
Srx b L AR ™) sFT CTCSS/DCS_ENC R R . N R TP1101
Lioiu tou ® oo TAX 705 ELOD’)EL‘}E EOEOEOEOEO [ G+—o OECOEOE OEOE‘OE B30,
Ve ‘ FEEEEEEEEEE TRX ) ©+a fre107s |- [ B[ & Rla? |
XD '
l vccP @ @ MAINRST N
RAXD L
2 EMERGENCY ENCSTBY C1370
i
vee ENCSTBY S O @ 0.0125VB
VW EL‘ MD1 ENCE
2 J- it pECH N FVPP @0 DISC
> o o 2 - 3T W ¥
o Jary Tal 3 ol |x R1055 cLi29 ITES Ties VD Q1041 ENCE ‘ W pnp— €CR¢; ot
o) ! = -3 or - s oz 0 5o cH o 0A23T P1028 LCBBFS2H0A-F2303-H
T o2 Q T of Py o Pliny i - L 47K 3 Rsst PON2
o5 - oD RLI33. ~ 3 a1 o — iy LA oo M ‘ DTMFSTD AFIN
o ] |53 §78TE" a2 By g Y B oG
S v . S - =3 h {2 orciuvee Boe E z Ri183 rox [ EEp— vicouT
R1303 680 5 0.01825v o o Sy o ¥ S %“]‘ W REV DET DTMF_STD ‘ F1253 10K o O G [V Trloes
$55 ; g2 B 2 2 S DTMF_SD W o G O TP1087
3ng c12a81 10087EH S Ae—— o8] R o2 2 Ge spo a G OPTYPES[B O Tei08s
o —1— T S R1S1Q1KI% R1075 100K | 2 o S OPTYPESTB 9 evec <even
W + o
’}’ UD. ° KEVIC KEY3C @ @ KEY3M o Toioss
W W ] ALILL R11E02- 2K p— QG QO TR1040
**XRLgEs **k R110Y] 1AIK 1% o TP104q
o M- B11B1 1K KEvaC KEY2M
Zilax A1LUS 22K T z 2 W KEY2C QG Q TP1091
=% =2 o o >
O* Tox M- Pt a -0 RA1182 470 KEY1C KEY 1M
o” |k A1146 100K 01060 o 2ol W KEY1C O TP1092
o
~ A 155400 bt 9. KS4C KSUM
o Myd Q1030 =o| oo « QG QO TPL0a3
M¥e a2 S-80835CNMC-BBU TP1029 Og *o zZ ¥ KS3C KS53M Tp1gay
e o A1L54 a8 CRE; O
@ 47} ? > g v 08 A1263 10K ks2e &G Ks2M o
MW W TR1095
X . N ouT A l 5388 T Ks1c oG KSIM OTF'quIE!b
) 01023 « o o WA
> e TP1017 - o 5 DTC144EE Byso >l O L3> - H BB MR R126410k| | GND vop1
DTC144EE v ] N o ovs ovs 01015 Te -840 STHE ne — Sl5l5Sl oo o000 CRE; Q TP1097
3 oL 3 Qz 553 53 B T']og R 3 T3 Er20E 2§ 3 3 % w7
N 4 © a T 2sCuel7=R o S e 2 2 My |RTATATAT 2 2 2 2 2 T 5 J1002 Pooa120a N g g oa o
2 < > S o gz (NN HY S S 922 S S D 7T a o
pal N o3 = T r|joocjo] @ pogoooo Qoo DDHO @’
= n 4 arararar o GND
T = 29 5 FlLF A F|F
© = ogl o° < Tys > @| p-sck
£ 3 . s | . 532 TP1022 ‘ L
b as N 8T ‘O TPLI04 ‘ | p_so1
B S Bl e Q
- P_sDD
] E? [ ‘ o
n =1 M- 01018 @ p_Cs
c 2] T F1093 2SCUbL7-R R1207 47K
E a > 100 AW ©| P_rER
01002 5 FB1002 S L5 o
<1001 DTC144EE L9190 186 = pape S¥z @ P-RES
P1091168 2 o G as% @ =
" J_ & > bl - o R1108 ‘
ENECIEIES = S 10K | oo
Py © W | 9
mT5¥TosTo.Tog G101 2| pseL
= UT“‘_‘T T E 25Cu617-A nggz =
E’E« @] o8 Cl o4 ° 1 ©| cLone
EECE ®| cLone
Gios] o2 \
el el e )| cL-sw
:l Dl l g % i @
E Ziok O va
52 5ol @ e
ADD | A BAND | D BAND || ADD | A BAND |D BAND || ADD | A BAND | D BAND ADD | A BAND—25W | A BAND-USW | D BAND-USW ERS 2|eg Ariis é
5l *oxx S| PTT
5 7
C1037| &p 5p c1183| xkx 1.5p ||D1004|L709CER |MALPAS] C1005| B.2p 100V | 8.2p 100V | 5.6p 100V e TCrE Rt O voox
S 155400
cioua|  kxx up C1198| kkk 1.5p ||L1011|  Zan 33n C1017) 12p 500V | 10p 500V | b.8p 100V o Diots Y ®
w
C1031 12p 500V 10p 500V b6.8p 100V = P} @ PwA
ci074| 9p bp cl212|  *kx 2p L1012| 22n 150 o a p 2 b .
‘{E Sw+B
Cci041| B.2p 100V 8.2p 100V 2.8p 100V
cioe1 10p 33p ciz221 15p 12p L1015 25n 18n - 1003
C1050| S.6p 100V | 3.9p 100V | S.6p 100V \ 551 o S1091408
c1089| 0-001u 100p c1223 12p 10p L1022 82n 22n ‘ et M
C1074| 3.3p 100V *kx *kK Ugl
C1117| *%x 1.5p ||cl22s| 1s5p 12p ||L1025| 250 18n |
c10Q96 0.22u ok Hk ‘
ciiay Hokx 3 c1229 10 Q L1028 25n 18n
P P P C1131 0.22u 0.047u 0.047u \ 5l6(5(3|,
ala|Q éll *
C1130| Sp 8p ci23u| 2p 3p L1037| 29.6n | 24.7n 51003 Ak _70aceR MALPASA ‘ cizze slalelslil
C1135 zp 2p Cla241| 0.01u * KK L1038 20n 17.4n L1007 Kok K 10n b.8n JV—|I—< gElg NS
) R
C1137 %k % 1.5p ciz249 39p 22p L1057 22n *k % Q1013 RA30HLOUTML RASSHULOUTM RAGOHULS2M 1 T
C1139 8p Up c1252 68p 56p R10495 KKK oKX R1023 1. 5K 4. 7K 4. 7K
C11u40 7p sp C1373|0.001u * XK R1156 180 220 R1076 15K 100K 100K
KX KoKk
ciib4|  10p sp ci408 2p K%k R1085 330K

VX-4500/-4600 Series UHF FM Transceiver Service Manual 30



MAIN Unit (Version A: Lot. 4~10, Version D: Lot. 6~10)
Parts Layout (Side A)
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MAIN Unit (Version A: Lot. 4~10, Version D: Lot. 6~10)
Parts Layout (Side B)
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MAIN Unit (Lot. 11~)

Circuit Diagram
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MAIN Unit (Lot. 11~)

Parts Layout (Side A)
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MAIN Unit (Lot. 11~)
Parts Layout (Side B)
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FRONT-A Unit (VX-4500) (Lot. 1~3)

ircuit Diagram
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FRONT-A Unit (VX-4500) (Lot. 1~3)

Parts Layout (Side A)
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FRONT-A Unit (VX-4500) (Lot. 4~)

ircuit Diagram
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FRONT-A Unit (VX-4500) (Lot. 4~)
Parts Layout (Side A)
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FRONT-B Unit (VX-4600) (Lot. 1~3)

t Diagram
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FRONT-B Unit (VX-4600) (Lot. 1~3)
Parts Layout (Side A)
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FRONT-B Unit (VX-4600) (Lot. 4~)

ircuit Diagram
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FRONT-B Unit (VX-4600) (Lot. 4~)
Parts Layout (Side A)
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DVS-8 Voice Storage Unit (Option)

Circuit Diagram
Battery 1B
vDD1(3.5V)
— @
C1028 L9
0.022 Cl027 lgg Cigat
0.022 .
> H e UG H m
o Y Y L [V M5 =+
—————AMAN—— °2 -
S IEXE —AF OUTPUT] = I = = =3
= .
o2l |8 ¢ 150K s | UOI (G Og
—| . o o
Qo] | — [1009 _ e L
7T 'Va/\r—< R10 1L L
o C1010 W ! . P 2. 2K v
/ C1026 4. 7K Q1005 + ‘ o AN
0.001 KX NUM 12902V jim oy mim o >
I ~— o n ~— F+~<I\M
C1011 277 2. S9o S g
R1012 |0. 047 Olo | uIC_’ O
i o
HK 10V N S R1023
a < 10K
=L R1018
> v o
@ Q1005 < © R1007 AF INPUT | O° 0
no NoM12902v 2 2 | L A
> —AW——]
g< ol 99 c1oo1 TM1ic oUTPUT c L
o0 Ql = Rk g 7;7-—| o
2 R10 16 °l o 0.1 >
s C c1019 =)
VVV ; QY
' s — 7
1 a
! Cc1023 .01
0.00L B 31005 J1001 2 1 c1017
o NJIM1290=V P1091012 | 2 0.22 B
% 0
@ @ AGND Q1006 Q1007 @ NCéOEF o
DTC1IUTE DTC1IUTE o
~—
Battery 1B @ @ G 2
€Jc
47K mipos
{ INT @ @ EMERGENCY
4 v7vK Ve
R%v,%l i MISO @ @ MD 1
b 7K
@ G
AFOUT @ @ VOSW2
AFIN @ @ ss
MICOUT @ @ VOSW 1
MICIN @ @ SCcK F?%‘/E\JA[IJQ
T
L 2005 OPTYPESTBL Ty (G MOSI R1003
07K
1 14 KEYUM KEYUC/TYPESEL 3
Al VDD
y Y @ @
2 lay NIy KEY3M @ @ KEY3C/TYPESEL 2
A D100l . ]
3 = 12 1SSUD0G KEY2M KEY2C/TYPESEL 1 Parts Luyout (Slde A) Parts Layout (Stde B)
Yi oo L oBu
= s o 11 KEY 1M KEY1C/TYPESEL 0
v2 S ovu CRE © 2
5 o = 10 KSUM Ks4C
e 35 & G =¢ c
6 fgs Azl 2 KS3M L) (—KSC = o
7 8 KS2M KS2C = 5 2
VSs B3 CRE = |
4
KS 1M KSiC ) e
J, @ G - it o
: : VDD 1 GND =\ = o
- ml @ @1 me:@ = ® i g
4 ==
E =C1005  Zz4 3y 1 oo o= o
VDD —o2 Io.m : = PR v o
o g 5 o
Q1005 R
ol T E
LW LA
VSS e ] il i
11 ﬁluuu =
El . LI

VX-4500/-4600 Series UHF FM Transceiver Service Manual 44



Copyright 2013
Vertex Standard LMR, Inc.
All rights reserved

No portion of this manual
may be reproduced without
the permission of

Vertex Standard LMR, Inc.

WS Vertex Standard



	Introduction
	Specifications
	DSUB 15-pin Accessory Connector
	Exploded View & Miscellaneous Parts
	Block Diagram
	Parts List
	Circuit Description
	1. Circuit Configuration by Frequency
	2. Receiver System
	3. Transmitter System
	4. PLL Frequency Synthesizer

	Alignment
	Introduction
	Required Test Equipment
	Alignment Preparation & Precautions
	Test Setup
	The Alignment Tool Outline
	Alignment Mode
	1. VCO (RX VCO/TX VCO)
	2. PLL Reference Frequency (Frequency)
	3. RX Sensitivity (RX Tune)
	4. Squelch (SQL)
	5. TX Power
	6. Maximum Deviation
	Modulation Balance
	CTCSS Deviation
	DCS Deviation
	DTMF Deviation
	Sequential Tone Deviation
	VOX On Level
	TX MSK Level
	EXT AF OUT Level


	Installation of Option
	MAIN Unit
	Circuit Diagram (Lot. 1~2)

	Parts Layout (Lot. 1~2)

	Side A

	Side B


	Circuit Diagram (Version A: Lot. 3, Version D: Lot. 3~5)
	Parts Layout (Version A: Lot. 3, Version D: Lot. 3~5)

	Side A

	Side B


	Circuit Diagram (Version A: Lot. 4~10, Version D: Lot. 6~10)

	Parts Layout (Version A: Lot. 4~10, Version D: Lot. 6~10)
	Parts A

	Side B


	Circuit Diagram (Lot. 11~)

	Parts Layout (Lot. 11~)

	Side A

	Side B



	FRONT-A Unit (VX-4500)
	Circuit Diagram (Lot. 1~3)

	Parts Layout (Lot. 1~3)

	Circuit Diagram (Lot. 4~)

	Parts Layout (Lot. 4~)


	FRONT-B Unit (VX-4600)
	Circuit Diagram (Lot. 1~3)

	Parts Layout (Lot. 1~3)

	Circuit Diagram (Lot. 4~)

	Parts Layout (Lot. 4~)


	DVS-8 Voice Storage Unit (Option)

