1500M SERVICE MENU ALIGNMENT INSTRUCTIONS

Introduction

The FT-15000 has been carefully aligned at the facto-
ry far the specified performance across the amateur band.,
Realignment should therefore not be necessary except in
the event of a component failure, All coOmponent replace-
ment and service should be performed only by an autho-
rized Yaesu representative, or the warranty policy may
be voided.

The following procedures cover the sometimes critical
and tedious adjustments that are not normally required
vnce the transceiver has left the factory. However, if dam-
ARe Occurs and some parts are roplaced, realignment iy
be required. If a sudden problem oceurs during normal
operation, it is likely due to companent failure; realign-
rnent should not be done until after the faulty component
has been replaced.

We recommend that servicing be performed only by
authorized Yaesu service technicians who are expericnoed
with the circuitry and fully equipped for repair and align-
ment. Therefore, if a fault is suspected, contact the dealer
fram whom the transceiver was purchased for instructions
regarding repair. Authorized Yaesu service technicians
realign all circuits and make complete performance checks
to ensure compliance with factery specifications after re-
placing any faulty components, Those who do undertalee
any of the following alignments are cautioned to proceed
at their own risk. Problems raused by unauthorized at-
tempts at realignment are not covered by the warranty
policy. Also, Yaesu must reserve the right to change cir-
cuits and alignment procedures in the interest of improved
performance, without notifying owners. Under no circum-
stances should any alignment be attempted unless the
normal function and operation of the transceiver are clear-
Iy understood, the cause of the malfunction has been clear-
Iy pinpainted and any faulty components replaced, and
the need for realignment determined to be abzolutely nec-
essary.

Required Test Equipment

The following best equipment (and thorough familiar-
ity with its correct use) is necessary for complete realign-
ment. Correction of problems caused by misalignment
tesulting from use of improper test equipment is not cov-
ered under the warranty policy. While most steps do not
require all of the equipment listed, the interactions of some
adjustments may require that more complex adjustonents
be performed afterwards. Do not attempt 1o perform only
a single step wnless it is clearly isolated electric Iy from
all other steps. Have all test equipment ready before be-
ginning, and follow all of the steps in a section in the or-
der presented.
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3 RF Signal Generator with calibrated output level at 200
MHz

© Deviation Meter (linear detectar)

2 AC Voltmeter

D SINAD Meter

2 Inline Wattmeter with 5% accuracy at 200 MHz

O Regulated DC Power Supply: adjustable from 9 to 16.5
VD, 154

€3 50-0hm Non-reactive Dummy Load: 100 W at 200 MHz

3 Frequency Counter: £0.1 ppm accuracy at 200 MHz

O AF Signal Generator

O DC Voltmeter: high impedance

2 VHF Sampling Coupler

3 AF Dummy Load: 4-Ohms, 5W

Alignment Preparation & Precautions

A dummy load and inline wattmeter must be connect-
ed to the main antenna jack in all procedures that call for
transmission, except where specified otherwise. Correct
alignment is not possible with an antenna. After complet-
ing one step, read the following step to determine wheth-
er the same test equipment will be required. If not, re-
move the best equipment (except dummy load and watt-
meter, if connected) before proceeding,

Correct alignment requires that the ambient tempera-
ture in the repair shop be the same as that of the trans-
ceiver and test equipment, and that this temperature be
held constant between 20° and 30°C (68 ~ 86°F). When
the transcelver is brought into the shop fram hot or cold
air it should be allowed some time for thermal equaliza-
tion with the environment before alignment. Tf possible,
alignments should be made with oscillator shields and
circuit boards firmly affixed in place. Also, the test equip-
ment must be thoroughly warmed up before beginning.

Enabling the “Alignment Mode” of the FT-1500M

Complete alignment of the FT-1500M ¢an be accom-
plished without opening the case of the transceiver, as all
alignment steps may be performed, using the front panel
controls and switches, via the FT-1500M's special “Align-
ment Made” The “Alignment Mode involves the use of a
special Alignment Menu, which allows adjustment of all
internal adjustment parameters.

Before beginning alignment, turn the transceiver off,
Press and hold in the [LOW], and [DIMR] keys, and hol
them in while you turn the radio on again. The transceiv
er now will be in the “Alignment Mode.”

Mote: Signal levels in dB referred to in this procedure ar
based on 0 dBp = 0.5 4V {closed circuit),




Alignment

PLL & Transmitter

Set up the test equipment as shown for transmitter
alignment,

Maintain the supply voltage at 138V DC for all abeps,

donm |7 - SINAD |
AF Durtemy htater |
e -
|13.8v PSUf—0y — BF Signal

Ganerator

TX Alignment Setup

TX Frequency Setting

During alignment, four different alignment frequen-
cies will be utilized. So as to allow the transceiver to be
peaked for maximum performance in the most-often-used
frequency segments preferred by the operator, use this
step to set up these alignment points. The examples be-
low assume that the fransceiver is bo be used in a 4-MHz-
wide band (144-148 MiHz).

Note: Tt is not possible to guarantee 50 Watts of Power
output outside the frequency range 144-148 MHz.

[ Rotate the Main Dial knob to change the display to “Tx
DEF."

3 Press the [MHz] key, then rotate the Main Dial knob to
change the "T1" frequency to the desired lower limit,
{for example, set to 144.000 MEz).

(7 Press and hold the [LOW] key, then rotate the Main
Dial knob to change the “T2" frequency which is at
least 100 kHz higher than the lower limit, (for exam-
ple, set to 145,500 bMHz),

[0 Press and hold the [LOW] key, then rotate the Main
Dial knob to change the "T3” frequency which is at
least 100 kHz below the upper limit. (for example, set
to 146,500 MHz).

[ Press and hold the [LOW) key, then rotate the Main
Dial knob to change the *T4* frequency to the desired
upper limit. (for example, set to 148,000 MEHz).

[ Press the [MHz] key to exit ko the “Alignment Maode®
(selection screen).

PLL Reference Frequency

[ Connect the wattmeter, du mmy load and frequency
countey to the antenna jack.

[ Rotate the Main Dial knob to change the display to “Tx
FRGE."

[ Pressa the [MHz] key.

[ Key the transmitter, and adjust Main Dial knob, if nec-
essary, so the counter frequency is within 100 Hz of
the “T2" frequency,

[ Press the [MHz] key to exit to the “Alignment Mode.”

Transmitter Output

(T1 Froguency)

] Ratake the Main Dial knob to change the display to “Tx
PWR."

[ Press the [MHz] key. You will now align the “L1* (Low
Power 1) setting,

(0 Key the transmitter, and rotate the Main Dial knob so
as to achieve 5 W (0.5 W) on the wattmeter.,

[ Press the [LOW] key. You will now align the “LB” (Low
Power 2) setting.

) Key the transmitter, and ratate the Main Dial knob so
a5 to achieve 10 W (1.0 W) on the wattmeter.

(7 Press the [LOW] key. You will now align the “L3" (Low
Power 3) setting,

[ Key the transmitter, and rotate the Main Dial knob so
as to achieve 25 W (22,0 W) on the wattmeter,

03 Press the [LOW] key. You will now align the “HI” (High
Fower) setting,

O Key the transmitter, and rotate the Main Dial knob so
as to achieve 50 W (+3.0 W) on the wattmeter.,

(T2 FrEQUENGCY)

1 Press and hold the [LOW] key. You will now align the
“L1" {Low Power 1) setting.

71 Key the transmitter, and rotate the Main Dial knob sc
as to achieve 5 W (20.5 W) on the wattmeter.

O Press the [LOW] key. You will now align the “L2" (Low
Power 2) setting,

O Key the transmitter, and rotate the Main Dial knob s
as to achieve 10 W (21,0 W) on the wattmeter,

0 Press the [LOW] key. You will now align the “L3" (Los
Power 3) setting.

[ Key the transmitter, and rotate the Main Dial knob s
as to achieve 25 W (2.0 W) on the wattmeter,

07 Press the [LOW] key. You will now align the “HI” (Hig
Fower) setting,

[ Key the transmitter, and rotate the Main Dial knob =
as to achieve 50 W (3.0 W) on the wattmeter.




(T3 Freguency)

(3 Press and hold the [LOW] key. You will now align the
“LA" (Low Power 1) setting.

[ Key the tranamitter, and rotate the Main Dial knob so
as to achieve 5 W (0.5 W) on the wattmeter,

[ Press the [LOW] key. You will now align the “L2" (Low
Power 2) setting.

[ Key the transmitter, and rotate the Main Dial knob so
as to achieve 10 W {£1.00 W} on the wattmeter.,

(71 Press the [LOW] key. You will now align the “L3” (Low
Power 3} setting,

O3 Key the transmitter, and rotate the Main Dial knab so
a8 to achieve 25 W (£2.0 W) .on the wattmeter,

[ Fress the [LOW] key. You will now align the “HI* (High
Power) setting.

3 Key the transmitter, and rotate the Main Dial knob so
as ko achieve 50 W (£3.0 W) on the wattmeter,

(T4 Feeguescy)

) Press and hold the [LOW] key. You will now align the
“L1" {Low Power 1) setting.

O Key the transmitter, and rotate the Main Dial knob so
as to achieve 5 W (0.3 W) on the wattmeter.

(21 Press the [LOW] key. You will now align the “LB” (Low
Power 2) setting,

(7 Key the transmitter, and rotate the Main Dial knob so
as to achieve 10 W (+1.0 W) on the wattmeter,

[ Press the [LOW] key. You will now align the “L3" (Low
Power 3) setting,

7 Key the transmiteer, and rotate the Main Dial knab so
as b achieve 15 (2577 W (22,0 W) on the wattmeter,

[ Press the [LOW] key. You will now align the "HI” {High
Power) setting,

0 Key the transmitter, and rotate the Main CHal knob so
48 to achieve 20 (500 W (3.0 W) on the wattmeter,

3 Press the [MHz] key to exit to the “Alighment Mode.”

Transmitter Deviation

The alignment procedures for Voice Deviation and CTC-
55 Deviation are performed individ ually, for best preci-
sion in alignment.

[ Connect the AF generator to the MIC jack, and inject a
50 mV signal at 1 kHz frequency to pin 5 (Mic input)
and pin 4 (Ground} of the MIC jack.

O Rotate the Main Dial knob to change the display to
“MAXDEV "

7 Press the [MHz] key. You will now set the Deviation at
the *T1 frequency.

[ Key the transmitter, and rotate the Main Dial knob to

Alignment

achieve 4.2 kHz deviation on the deviation meter
(within 0.1 kHz).

) Press and hold the [LOW] key. You will now set the
Deviation at the “T2* frequency.

3 Key the transmitter, and rotate the Main Dial knob to
achieve +4.2 kHz deviation on the deviation meter
{within 0,1 klz).

(3 Fress and hotd the [LOW) key. You will now set the
Deviation at the “T3" frequency.

[ Key the transmitter, and rotate the Main Dial knob to
achieve +4.2 kHz deviation on the deviation meter
{within (.1 kHz),

3 Press and hold the [LOW] key. You will now set the
Deviation at the "T4" frequency,

[ Key the transmitter, and rotate the Main Dial knob ko
achieve 4.2 kHz deviation on the deviation meter
{within (1.1 kHz),

[ Press the [MHz] key to exit to the “Alignment Made.”

For alignment of the CTCSS Deviation, four diffarent CTC-
55 Tone frequencies are use on each transmitter tost fre-
quency. This ensures highly-consistent Tane Deviation
settings.

(67 Hz TowE AucumesT, "T1" FrReousney)

[ Rotate the Main Dial knob to change the display to
"TOMDEW.”

(3 Press the [MHz] key, and reduce the AF generator in-
jection to zern. Key the transmitter, and rotate Main
Dial knob to achieve +0.6 kHz deviation on the devia-
tion meber (within 0.1 kHz),

(100 Hz TowEe ALGNMENT, "T1" FrEQUENCY)

) Press the [LOW] key.

O Key the transmiteer, and rotate Main Dial knob to
achieve 0.6 kHz deviation on the deviation meter
{within (.1 kHz).

(1574 Hz Towe Auchment, "T1" Frsquescy)

[ Press the [LOW] key.

[ Key the transmitter, and rotate Main Dial knob to
achieve x0.6 kHz deviation on the deviation meter
(within 0.1 kHz),

(25303 Hz Tone AvicysesT, "T1" FREQUEMCY)

O Press the [LOW] key,

0] Key the transmitter, and rotate Main Dial knob to
achieve +0.6 kHz deviation on the deviation meter
{within 0.1 kHz).

{67 Hz Tone Aucnment, "T2” Freguency)
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(] Press and kold the [LOW] key.
[ Key the transmitter, and rotate Main Dial kn{:b to

achieve £0.6 kHz deviation an the deviation meter
(within 0.1 kHz).

{100 Hz Towe Ausysest, "T2" Freguency)

] Press the [LOW] key.

0 Key the transmitter, and ratate Main Dial knob bo
achieve +(L6 kHz deviation on the deviation meter
(within 0.1 kHz).

(151.4 Hz Tose Aucnsent, "T2" Fregusncy)

0 Press the [LOW] key,

[ Key the transmitter, and rotate Main Dial knob to
achieve 0.6 kHz deviation on the deviation meter
{within (11 kHz).

(2303 Hz Tone AuchMent, “T2" FREQUENSY)

[ Press the [LOW] key.

[ Key the transmitter, and rotate Main Dial knob to
achieve =0.6 kHz deviation on the deviation meter
{within (.1 kHz),

(67 Hz Tone ALGamenT, "T3" FREQUiNGY)

O Press and hold the [LOW] key,

[ Key the transmitter, and rotate Main Dial knob to
achieve +0.6 kHz deviation on the deviation meter
{within 0.1 kHz).

(100 Hz Tong ALensienT, T3 Frequency)

[ Press the [LOW] key,

[ Key the transmitter, and rotate Main Dial knob to
achieve =0.6 kHz deviation on the deviation meter
(within (0.1 kHaz).

{151.4 Hz Tong AvcymenT, "T3" FREQUENGY)

1 Press the [LOW] key.

[J Key the transmitter, and rotate Main Dial knob to
achieve 0.6 kHz deviation on the deviation meter
[within 0.1 kHz),

(2303 Hz Towk ALGuMENT, "T3" Friguence)

71 Press the [LOW] key.

[ Key the transmitter, and rotate Main Dial knob to
achieve 0.6 kHz deviation on the deviation meter
{within (11 kHz).

{67 Hz ToME ALGumenT, "T4" Frequesicy)

(3 Press and kold the [LOW] key,

1 Key the transmitter, and rotate Main Dial knob to
achieve +0.6 kHz deviation on the deviation meter

(within (1.1 kHz).

{100 Hz Tose AucenT, “T4" FreQuEncy)

O Press the [LOW] key.

[ Key the transmitter, and rotate Main Dial knob to
achieve £0.6 kHz deviation on the deviation meter
(within 0.1 kHz),

{1514 He Towe AucumenT, "T4" Fregumicy)

O Press the {LOW] key,

0 Key the transmitter, and rotate Main Dial knob to
achieve +0.6 kHz deviation on the deviation meter
{within 0.1 kHaz).

(250.3 Hz Tons Auckoent, "T4" Freguenoy)
(3 Press the [LOW] key.

3 Key the transmitter, and rotate Main Dial knob to
achieve (L6 kHz deviation on the deviation treter

_|— [ intine || So-ohm
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R Alignment Setup
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{within 0.1 kHz).
[J Press the [MHz] key to exit to the "Alignment Mode.*

Receiver

Set up the test equipment as shown below for receive
alignment,

RX Frequency Setting

The alignment frequency points for the receiver may b
set to different frequencies from those ubilized for tran:
mitter alignment. This allows the FT-1500M to be aligne
uptimally for a 144-148 MHz transmit range, with a
ceive range of 140-165 MHz, if desired, If the full 137-15
MHz capability of the FT-1500M is desired, jusk used t1
default values ion the procedure below.

[ Rotate the Main Dial knob to change the display to “F
DEF.”

O3 Press the [MHz] key, then rotate the Main [al knob
change the "R1” frequency. The default frequency
137100 M He.




(7] Press and hold the [LOW] key, then rotate the Main
Dial knob to change the “R2” frequency. The default
frequency is 146.100 MHz.

] Press and hold the [LOW] key, then rotate the Main
Dial knob to change the “R3" frequency. The default
frequency is 160,100 MEz.

) Press and hold the [LOW] key, then rotate the Main
Dial knob to change the "R4" frequency, The default
frequency is 173.900 MHz.

] Press the [MHz] key to exit to the “Alignment Mode.™

Interstage Transformers
[ Connect the BF signal generator to the antenna jack.

(Rl FrEQUENCY)

[ Tune the EF signal generator to the “R1” frequency.
Inject an RF signal with +3.5 kHz deviation of a 1 kHz
tone.

[ Rotate the Main Dial knob to change the display to “RX
TUMN.”

] Press the [MHz] key, then rotate the Main Dial knob
for optimum SINAD, reducing the signal generator aut-
put level as necessary for proper meter deflection (ul-
timately, the input signal level should not exceed —7.5
dBu for 12 dB SINAD)

{R2 FreguUENCY)

{7} Tune the BF signal generator to the “R2” frequency.
Inject an RF signal with 3.5 kHz deviation of a 1 kHz
bone,

] Fress and hold the [LOW] key, then rotate the Main
[al knob for optimum SINAD, reducing the signal
generator output level as necessary for proper meter
deflection (ultimately, the input signal level should not
exceed 7.5 dBp for 12 dB SIMAD).

(K3 FreQuUENCY)

) Tune the RF signal generator to the “R3" frequency.
Inject an RF signal with 3.5 kHa deviation of a 1 kHz
tome,

) Press and hold the [LOW] key, then rotate the Main
Dial knob for optimum SINAD, reducing the signal
generator output level as necessary for proper meter
deflection (ultimately, the input signal level should not
exceed —7.5 dBy for 12 dB SINAD).

(R4 FrEQUENCY)
{7 Tune the KF signal generator to the "R4" frequency.
Inject an RF signal with £3.5 kHz deviation of a 1 kHz

Alignment

kone,

[ Press and hold the [LOW] key, then rotate the Main
Dial knob for optimum SINAD, reducing the signal
generator output level as necessary for proper meter
deflection (ultimately, the input signal level should not
exoeed 7.5 dBp for 12 dB SINAD).

1 Press the [MHz] key to exit to the "Alignment Mode.”

Squelch

7] Tune the RF signal generator to the “R2% frequency,
and inject a ~13.0 dBp RF signal (no modulation) to the
antenna jack.

] Raotate the Main Dial knob to change the display to
e

[ Press the [MHz] key, then press the [LOW] key.

() Press and hold the [LOW] key, then press the [LOW]
key.

1 Leave the RF signal generator at the “R2" frequency,
and inject a —4.0 dBu RF signal {no modulation) to the
antenna jack.

] Press the [LOW] key, then press and hold the [LOW]

(] Press the [LOW] key.
] Press the [MHz] key to exit to the “Alignment Mode.”

S-Meter Calibration

(51 LEvEL CALBRATICN)

1 Tune the RF signal generator to the "R2" frequency,
and inject a —7.0 dBp RF signal (no medulation) to the
antenna jack.

1 Rotate the Main Dial knob to change the display to 5
MTR."

[ Press the [MHz) key, then press and hold [LOW] key,

7 Press the [LOW] key.

{FuLi-Scace CarmraTion}

[ Tune the BF signal generator to the “R2" frequency,
and inject a +20 dBp RF signal (no modulation) to the
antenna jack.

7] Press the ILowl key, then press and hold the [LOW]
key.

[ Press the [LOW] key.

[ Press the [MHz] key to exit to the "Alignment Mode.”

Exiting the Alignment Mode
[ Press the [REV] key to exit to normal operation.



