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. GENERAL INFORMATION

This section provides general information on the AX700E/ES
VHF/UHF wideband receivr AX700E/ES.

Indicated frequency is divided into the following four
(4) band zone by B1, B2, B3, and BU terminals of tuners
(PO53).

B1 ... 50.00 to 87.75 MHz

B2 ....95.75 t0 215.75 MHz
B3 ..... 221.75 t0 473.75 MHz
Bl s 475.75 to 904.995 MHz

The following three modes have been programmed into
the demoudulator, from which one mode can be selected.

RM-W (wide),
FM-N (narrow)
AM

There are sixchannel steps: 5 (AJ = Fine Adjustable), 1 (UP/
DOWN key), 10, 12.5, 20, and 25 kHz.

Reception systems are as follows:

FM-W ..... Double conversion superheterodyne system

Eirst |E =0 46 MHz
Second IF ..... 10.7 MHz
Third IE-% 0 Ges 455 KHz
FM-N/AM ..... Triple conversion superheterodyne system
FirstIF ......... 46 MHz
Second IF ... 10.7 MHz
Third IF ... 455 kHz

Matthias Bopp

The spectrum level on the band scope (spectrum analyzer)
is displayed by the digital conversion of the level detection
output. The adjustment of the signal intensity (S) on the
bandscope for the maximum level "0V" (S11) is based on
the intensity of an incoming signal of 60 dBuV. The display
width of the bandscope can be set to 1 MHz, 250 (260) kHz,
or 100 kHz.

The control and display functions of the AX700E/ES are
carried out by 8-bit main and submicroprocessors.

PLL synthesizers are used for the first IF local and second
IF local circuits and the analyzer circuit.

The tuner circuit is composed of an RF amplifier for B1 to
B3, an RF amplifier for BU, a mixer, a VCO, and a first IF
amplifier. The VCO generates a frequency range of 96.00
to 950.995 MHz that is 46 MHz higher than the reception
frequency. Band switching between B1, B2, B3, and BU is
carried out using band data and the various circuits accord-
ing to the designated mode.
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1. CONTROLS AND CONNECTIONS

KEY BOARD
f
BAND SCOPE/MEMORY —|
DIMMER BUTTON ey 34,
MEMORY CHANGE BUTTON - PROGRAM SEARCH BUTTON

MEMORY CONTROL | MEMORY SCAN BUTTON-
FREQUENCY FINE TUNIG/ MEMORY CLEAR/ —|
MEMORY SCAN MEMORY BUTTON BUTTON

TONE CONTROL
SQUELCH CONTROL
r POWER ON-OFF
SWITCH/VOLUME

-

CONTROL

\\ Ty
FUNCTION |
] ROTARY
R I [ = R
BAND SELECTOR
SCOPE
A J)DDDB_@ i HEAD PHONE
— ~ BBl —3H1— CHANNEL
[ FEl - 1L
= 7| UP/DOWN
= 7  BUTTON
BOTTOM =5 INTERNAL SPEAKER
o [
e RRIGHTESs et MODE SELECT BUTTON L CANCEL BUTTON
CHANNEL STEP—  — BANDSCOPE DISPLAY
SELECT BUTTON RANGE SELECT BUTTON
DC 8 V OUTPUT TERMINAL — ALL RESET SWITCH
EXETERNAL SPEAKER JACK — |7 — FM-W MUTE CONTROL
1 )
RECORD JACK
o ® ©® ® 0 o ®
ANTENNA
I | CONECTOR
DE 13.8V ® 20 dB
INPUT JACK @ ATTENUATOR
® ® ® SWITCH
] T J

@
@%Q = 000

Matthias Bopp www.ddlus.de



2. MAINTENANCE

2.1 Disassembly

Before starting the adjustment procedures, be sure that the
power switch of the receiver is turned off, and that the power
supply and other connection cords are removad. Special care
must be taken not to damage wiring or soldered parts when
boards are removed.

2.1.1 Top and Bottom Covers, Rear Panel and
Main Board (PM01)

Remove the four screws ® securing the upper cover and
the five screws (&) securing the bottom cover. The bottorn
cover can be removed by pulling it directly away from the
unit. To remove the upper cover, slide it backward.

bl Remave the four screws (B) and remove the rear panel.
¢) Remove the four screws (© and remove the main board.

a

TOP LID

/
REAR PANEL

Figure 2-1

Matthias Bopp

2.1.2 Sub-Control Board (PD03)

a) Remove the four screws (©) and remove the front panel.

bl Remove the six screws(E). Open the shield case slightly by
2-3 cm and confirm that there are three connectors.
Loosen the connectors and pull out the wiring board.

¢) Remove the two screws (F) and the five screws © and
remove the sub-control board.

Figure 2-3

SUB CONTROL
BOARD

www.ddlus.de



2.1.3 Main Control Board (PD01), Keyboard (PD02),

a)

bj

c)

d)
e)

and Volume Board (PIVI02)

Remove the upper and lower covers and rear panel as
described in section 2.1.1 (a) and (b).

Remove the rotary channel selector assembly [D] and the
two screws [E] and remove the front case.

Remove the six screws [F] and remove the main control
board.

Remove the seven screws [G] and remove the keyboard.
Remove the three rubber caps and the three special
screws and remove the volume board.

FRONT CASE

Figure 2-5

2.2 Test Set Up

For proper adjustment, the test equipment must be kept calibrated and maintained. Turn on the power supply and ensure that the

MAIN CONTROL BOARD

Figure 2-6

VOLUME BOARD

Figure 2-7

test equipment is stable before starting performance test and adjustment procedures.

Conditions

Supply voltage .......coeeveeees 13.8VDC
AF dummy load ............... 8Q

Audio output ...eevie e 500 mwW

Adjustment frequency ..... 145.500 MHz

Standard modulation ........ FM-N £3.5 kHz with 1 kHz

FM-W £75.0 kHz with 1 kH
AM 30% with 1 kHz

Other conditions............... Attenuator switch OFF
0SCILLOSCOPE

—
VTVM/DISTORTION METER ‘ (STANDARD SIGNAL GENELATOR)
i 70 O 8 = = — ey
e} p— = o =
1y o 2
ca o 0 2 .1 Fo ©.0.8.00®)
] L 0O~ o o @
AF DUMMY LOAD

ANTENNA
CONNECTOR

POWER SUPPLY

EXTERNAL SPEAKER
JACK
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Figure 2-8 Test Set Up
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2.3 Alignment Reference Points

IF COIL

BOTTOM VIEW
( FRONT SIDE)

)

=Wl

JOOI Jooez
POOS
1 (| o

PMO5 PooE (o
Lo
Gi 5 -0 [lre-0 | ey O
RFIN |7 (+32V) [+ i T [
¢ [paoz =
) TP_C F'GD[: PTOI P8Ol
T (—25v) |° i
a 7 7| 7 dll b
7 2= O9iPe
© I~ o
E 8C4” = = Peog|
o
= TR=F ' e OO
= . et
PBO2) P7O2 g
P403 L 3 HhivE i
| )
o L u POO5 POO4 o
L et} PDO5 Er
h ?| 1 Tl —ear
POETE A
TP €509 c522 (+5V)
(+9. @ o I
LoO2 €909 c92|
PDO9
% POIO
RO34  soo0l Joo3

ATTENUATOR
SWITCH
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ALL RESET

SWITCH
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PMOI MAIN BOARD SOLDER SIDE

PDO5 SECOND LOCAL BOARD

TP =

—— - IERU

L e
i 7.0 T
EnTEE S

(S

cozl

L9203

TP

L205

L906

RF IN |—2—3—4—5—6—T7——8 FIRST LOCAL 01
e €10 @ O 0 O g a i

IMPEADANCE L—BU—VT-—AGCfE3——BE—E |—B——IF QUT
750hm
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2.4 Alignment/Performance Check

A voltmeter and frequency counter with sufficiently high
impedance must be used for adjustment purposes.

Be sure tofirst perform the "Display Check" befare proceeding
to any adjustment,

After the adjustments, press the All Reset switch while the
power of the unit is ON to reset the unit.

2.4.1 Display Check

2} Withthe All Reset switch held depressed, press the Power
ON-OFF switch to ON.

b) Press the "1" key (AX700E) or 7' key (AX700ES) on the
keyboard three times and check that all of the function
display elements on the bandscope are lit. Otherwise,
return to step a.

c) Press the Power ON-OFF switch to OFF, and proceed to
the following adjustments.

2.4.2 Current Drain and Voltage Level Checks

a) Turn the Volume control of the unit to the fully counter-
clockwise position.

b) Press the Power ON-OFF switch of the unit to ON, then
check that the current flowing in the unit is no more than
750 mA.

cl To confirm the voltage levels, connect a voltmeter to TP-A
for4.5t05.5V, TP-B for8.5t010.5V, TP-C for-3.0 10 -2.0
V., and TP-D for 31.0tc 32.0 V.

243 PLL Synthesizer for First Local Circuit

Setting the VCO Frequency

a2l Connect a frequency counter to TP-F (first local frequency
of pin 7 of P403).

ol Set the displayed frequency of the receiver to 854.000
MHz.

o Agjust the trimmer C411 until the frequency at TP-F falls
wathin 900.000 MHz +50 Hz.

244 PLL Synthesizer for Second Local Circuit

NOTE: Remove the rear panel and then the analyzer
board (PD09) from the main board (PMO01) before
starting the adjustment of the second local circuit.
After adjustment, the analyzer board must be re-
placed in its original position.

1) Setting the VCO Voltage

2l Pull out the core of L503 until the upper surface of the coil.

b) Connect a voltmeter to TP-G (hot side of the C525).

c) Adjust the trimmer C509 until the voltage at TP-G falls
about 2.5V.

d) Adjust L503 to maximize the voltage of C525.

e) Adjust trimmer C508 so that the voltage of C525 falls 2.5
V.

Matthias Bopp

2) Setting the VCO Frequency

a) Connect a standard signal generator (SSG) to the antenna

connector.

Setthe SSG frequency to 145.500 MHz and 80 dBu without

modulation.

Connect a frequency counter to TP-H (10.7 MHz IF at pin 4

of P501).

Adjust trimmer C522 until the frequency as read on the

frequency counter falls within the range of 10.7000

MHz£100 Hz.

Connect a frequency counter to TP-J (455 kHz IF at pin 1 of

P601).

) Check that the frequency counter reads 455 kHz +50 Hz.
If the frequency counter reading is out of this range, adjust
trimmer C522.

b

c

d

e

2.4,5 Sensitivity
Connect a SSG to the antenna connector.

1) General Sensitivity

a) Setthe SSG frequency to 145.500 MHz+3.5 kHz deviation
and modulate for a 1 kHz tone FM.

Set the reception frequency of the receiver to 145.500
MHz and select the AM mode by pressing the mode selec-
tion button.

c) Adjustthe IF output coil of the tuner and the LOO1 and L002
80 that the best SINAD with the maximum wave form and
the minimum distortion is obtained on the oscilloscope.
While observing the oscilloscope, adjust LE01 and L502 so
that the best SINAD available (with maximized waveform
and minimum distortion) is obtained.

b

d

2) Confirmation of Sensitivity for Different Modes

- FM-N Mode -

a) Setthe SSG frequency to 145.500 MHz+3.5 kHz deviation
and modulate for a 1 kHz tone FM.

b) Set the reception frequency of the receiver to 145,500
MHz and set to the FM-N mode by pressing the mode
selection button.

¢) Measure the 12 dB SINAD and confirm that the ouput level
of the S5G does not exceed 0.63 pV.

- FM-W Maode -

a) Set the SSG frequency to 145.500 MHz+75 kHz deviation
and modulate for 1 kHz tone FM.

b) Set the reception frequency of the receiver to 145.500
MHz and set to the FM-W mode by pressing the mode
selection button.

c) Measure the 12 dB SINAD and confirm that the output level
of the SSG does not exceed 1.26 pV.

- AM Mode -

a) Setthe SSG frequency to 145.500 MHz and modulate for
309% AM.

b) Set the reception frequency of the receiver to 145.500
MHz and set to the AM mode by pressing the mode
selection button.

) Measure to 10 dB S/N and confirm that the output level of
the SSG does not exceed 1.0 uV.

www.ddlus.de



2.4.6 Bandscope: PLL Synthesizer for Analyzer

Circuit

NOTE: Remove the rear panel before starting the adjust-

1)
al
b)

o]

d

2}
a)
b)

cl
d

e)
f)
g

h

3)
a)
b)
c)

d

e

f)

ment of the analyzer circuit.

Setting the AM-IF Level

Pull out the core of L903 until the upper surface of the coil.
Set the SSG frequency to 145.500 MHz and 10 dBu, with
30% AM modulation.

Set the reception frequency 1o 145.500 MHz and set the
Mode select button to the AM mode.

Connect a voltmeter to TP-E pin 3 of P053, and adjust R041
so that the voltage reading is lower by 0.4 V than the
voltage when the SSG output is switched OFF.

Setting the VCO Voltage

Remove SSG from the antenna connector.

Set the reception frequency to 145.500 MHz and setto the
FM-N mode by pressing the mode selection button. Press
the bandscope display level selection button to set the
scroll width of the bandscope to 100 kHz.

Connect a voltmeter to TP1 on the analyzer board.
Confirm the variation range of voltage. Adjust trimmer
€909 until the center voltage is about 2.2 V.

Adjust L903 to maximize the voltage at TP1.

Adijust €909 so that the voltage at TP1 falls 2.2 V.
Setthe SSG frequency to 145.500 MHz and 57 dBuwithout
modulation.

Check that the S meter display level attains the 0 V line in
any mode (FM-W, FIM-N, AM).

Setthe SSG frequency to 659.000 MHzand 57 dBu without
modulation.

Set the displayed frequency of the unit to the same as the
set frequency of the SSG. With this conditioned, check that
the S meter display level attains the "S9° line in any mode
(FM-W, FM-N, AM).

Setting the Bandscope Display Level

Connect a SSG to the antenna connector.

Set the $SG frequency to 145.500 MHzand 10 dBp without
modulation.

Adjust trimmer C921 for the maximum display level at a
receive frequency of 145.500 MHz.

Adjust L902, L905, and L906 in this order for the maximum
display level.

Setthe SSG frequency to 145.500 MHz and 47 dBu without
modulation. Turn R0O39 to the fully counterclockwise posi-
tion, and adjust resistor RO35 until the display level is "0 V*
(S11).

Set the SSG frequency to 145.500 MHz and 7 dBu without
modulation. Adjust resistor R039 until the display level is
ST

Matthias Bopp

2.4.7 Setting the Muting Level in the FM-W Mode

a)

b

c)

d

5

f)

g

h

Set the SSG frequency to 50.000 MHz and -1 dBy, with 1
kHz +75 kHz tone FM modulation.

Set the displayed frequency of the unit to 50.000 MHz, and
set the Mode select button to the FM-W mode.

Turn R034 to the fully clockwise position, and adjust RO36
so that the monitored sound can be heard from the
speaker.

Set the SSG frequency to 50.000 MHz and -3 dBy, with 1
kHz +75 kHz tone FM modulation. With this condition,
check that the monitored sound is not heard from the
speaker.

Set the SSG frequency to 50.000 MHz and 1 dBp, with 1
kHz +75 kHz tone FM modulation. With this condition,
check that the monitored soundis heard from the speaker.
Set the SSG frequency to 94.000 MHz and -3 dBy, with 1
kHz £75 kHz tone FM modulation.

Set the displayed frequency of the unit to the same as the
set frequency of the SSG, and set the Mode select button
to the FM-W mode. With this condition, check that the
monitored sound is not heard from the speaker.

Set the SSG frequency to 94.000 MHz and 1 dBy, with 1
kHz £75 kHz tone FM modulation. With this condition,
check that the montored sound is heard from the speaker.
Set the SSG frequency to 145.000 MHz and -3 dBy, with
1 kHz £75 kHz tone FM modulation.

Set the displayed frequency of the unit to the same as the
set frequency of the SSG. With this condition, check that
the monitored sound is not heard from the speaker.

Set the SSG frequency to 145.000 MHz and 1 dBp, with 1
kHz £75 kHz tone FM modulation.

Set the displayed frequency of the unit to the same as the
set frequency of the SSG, and set the Mode select button
to the FM-W mode. With this condition, check that the
monitored sound is heard from the speaker.

www.ddlus.de
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Performance specifications are nominal, Unless otherwise indicated, and are subject to change without notice.
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