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Frequency range
Receiving mode

Sensitivity

Selectivity

Image ratio

Spurious rejection

IF rejection

Signal to noise ratio
AGC figure of merit

Fine tuning step
Scanning rate

Audio output power
Noise blanker sensitivity

Clock accuracy

SPECIFICATIONS

150 kHz to 29.9999 MHz
AM, CW, LSB, and USB

AM 180 kHz
480 kHz

630 kHz

1610 kHz

2 MHz

4.2 MHz

5.18 MHz

10.88 MHz

13.43 MHz

28.16 MHz

SSB 2 MHz
4.2 MH2z

5.18 MHz

10.88 MHz

13.43 MHz

28.16 MHz

Cw 2 MHz
4.2 MHz

518 MHz

10.88 MHz

13.43 MHz

28.16 MHz

AM -6dB
-50 dB

-6dB
-50 dB

S8B/CW

10 MHz

10 MHz

45 MHz

AM (30% Mod. at 1 kHz, 1 mV input)

10 MHz {100mA) AM

0% THD

AM 30% Mod. AM
SSB

Hz

channels/sec.

watt

dB
dB

sec/month

Limit

20
20
15

—
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Not specified
7-9
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Channels of operation 160 channels {13 bank} and 1 monitor channel

Channel, frequency Liquid crystal display

and mode display

Receiving system Direct key entry and rotary tuning PLL synthesizer dual superheterodyne
1st IF: 45 MHz
2nd IF:; 455 kHz

Power source AC 120 volts, 60 Hz, 13 walts
DC 13.8 volts, Bwatts

Jacks Headphone, Lo-impedance antenna, Hi-impedance antenna, tape out,
extemal speaker, DC power jacks

Dimension 3 1/2x 9 1/8 x 7 7/8 inches (90 x 232 x 200 mm)

Weight approx. 53 oz. (1.5 kg)

Note: Nominal specs represent the design specs. All units should be able to approximate these—some will exceed
and some may drop slightly below these specs. Limit specs represent the absolute worst condition that still might be
considered acceptable; in no case shouid a unit fail 1o meet limit specs.

PRODUCT SAFETY NOTICE

Many electrical and mechanical parts in this chassis have special safety characteristics. These characteristics
often pass unnoticed and the protection afforded by them cannot necessarily be obtained by using replacement
components rated for higher voltage, wattage, etc. Replacement parts that have these special safety charac-
teristics are identified in this manual and its supplements; electrical components having such features are identi-
fied by A in the schematic diagram and the parts list.

Betore replacing any of these components, read the parts list in this manual carefully. The use of substitute re-
placement parts that do not have the same safety characteristics as specified in the parts list may create shock,
fire, or other hazards.
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THEORY OF OPERATION

The DX-394 is a PLL (Pase-Locked Loop} synthesized LW/MW/SW, AM/SSB/CW receiver with timer program,
controlled by a CPU (Centrai Processing Unit) via a keyboard, mode selector and tuning knobs.

Receiving mode can be set 1o AM (Amplitude Modulation), USB (Upper Side Band), LSB (Lower Side Band), CW1
(Continuous Wave 1}, or CW2 using mode selector. Frequency tuning can be done by main tuning after selecting
LW, MW, or SW using BAND key or the international shortwave broadcast using METER key or by directly keying
in a frequency after pressing METER key. Default frequency step setting are 10 kHz in the LW band, 10 kHz in the
MW band and 5 kHz in the SW band, but 1 kHz in the ham band. If you press and hold STEP, A or V key then
press POWER key to power on, frequency step changes 9 kHz with MW band.

All functions, such as receiving frequency range, frequency determination, scanning, and tuning steps are controi-
led by the CPU. This CPU performs only assigned functions and no modification to it is feasible.

The following paragraphs expiain the operation of the circuit in terms of the functional blocks:

The RF input circuit consists of T2-T5, D8 and associated components. The signal generated by 1st LO {Local Os-
cillator) is applied to the 1st mixer and mixed with the RF signal. The 1st mixer is emloyed to facilitate 150 kHz to
29.9999 MHz mixing.

The 1st IF (Q5) is 45 MHz 2.5 kHz, and the signal is mixed with 2nd LO frequency at the 2nd mixer (Q6) to pro-
duce a 455 kHz signal. While the 1st LO VCO frequency varies every 5 kHz step, any desired frequency can be re-

ceived by varying the 2nd LO frequency within 44.545 MHz 12.5 kHz under CPU control. The signal is further
amplified to be detected as an AF signali.

BFQO (Beat Frequency Oscillator) is used for detecting SSB (Single Side Band) and CW. The unit assigns 451.5
kHz to LSB frequency and 458.5 kHz to USB frequency.

X201 (4.5 MHz) is a ceremic oscillator which is used for the CPU master control. X202 (32.768 kHz) is crystal oscil-
lator which is used for clock.

In the event of power failure and/or power-down, memory backup operates using a battery. The battery recharges
fully in about four days. Fully recharged battery provide memory backup for more than one month.



GENERAL OPERATION OUTLINE

Clock Set And Timer Operation

Turn on the power. Automatically sets to LW
150 kHz. (initial setting).

h 4

Press TIME SET more than 3 seconds.

w

Press number keys to set the time.

Press TIME SET to select clock 2.

v

Set the second clock for example: press 4 for
4:00.

h 4

Press ENT to start clock.

Y

To start timer programming as follows:

Y

Set receiving frequency 1o set into the timer.

Press TIMER.

L 4

Press memory channel number then press PGM
to set timer memory channel.

v

Press timer and enter the time to start the pro-

gram.

Press timer to set start program time and enter the
time to end the program.

v

Press ENT to set timer program.

¥

To start sleep timer as follows:

 J

Set receiving frequency.

h

r

Press SLEEP to set 30 minutes timer.

r

Press SLEEP tc set 60 minutes timer.

h

r

Press SLEEP again to cancel sleep timer.




Receive operation

Turn on the power. Autornatically sets to LW
150 kHz (initial setting).

v

.Press BAND to select LW, MW, or SW band.

Press METER to select 120m band initial set-

ting.
¥

Press METER and desired meter band key to
salect meter band.

' |

{

Tum Main Tuning and Fine Tuning knob to tune

Press FREQ, the number keys and ENT to enter

frequency.
|

the frequency. _
I h 4

Press PGM and number key to enter a memory
number.

v

Press ENT to enter frequency.

A 4

Set tuning step by up/down keys.

Y

Tune frequency by Main rotary tuning knob or

up/down key.

Press up or down key more than 2 seconds to
start scan.

}

Press MON and ENTER to set monitor memory.

k 2

Press MON to receive monitor frequency.




POWER ON

unit produce noise

when the volume and RF
gain control are tumed

clockwisa?

RECEPTION CHECK

Is the power supply circuit OK?

Is the voltage regulator OK?

y

Is the 2201 clock oscillation OK?

Is IC201 OK?

¥

Is the mode selector set to STAND

BY position?
¥

Is the keyboard and/or associated

circuit OK?

Is 1C201 reset propery?

k4

w

END

Is the DC-DC converter OK?

is the mode salector set to STAND
BY position?

L 4

w

Is the voltage regulator OK?

4

Is IC3 and/or associated circuit

— ]

Is the VCO selection (Q24) OK?

Is the mute circuit (Q31, Q33) OK?

v

¥

Is the PLL circuit {HC1, Q25, 26}
OK?

Are the audioc amp (IC4) and the
audio pre-amp {Q28) OK?




MEMORY CHECK

Connect the power.

Does

No

Defective power supply circuit,

L )

5 volts exist at pin 9
ot IC2017

Wait about 5 minutes after connect-
ing the power and disconnect the
power.

Does

No

IC203 and associated components.,

Defective backup battery (BT201),

3 volis exist at pin 9
of 1IC2017

The receiver backs up the memory
information until 2.4 volts exists at
pin 9 of IC201.

D206 and associated components.

Notes:

Prior to checking the CPU system, meas-
ure the supply voltage to the ICs. (See the

schematic diagram.}

While checking the following items, the
ICs can "lock up." #f this happens, push
the reset switch for about one second and
then continue checking. Be sure the power

is present when doing this check,



ALIGNMENT AND ADJUSTMENT

ALIGNMENT AND TEST POINT LOCATIONS

TC201

Logic PCB
ALIGNMENT PREPARATION
Test Equipments Required
+ Quarz sensor (32.768 kHz)
e ACSSVM
e DC SsWM

Notes:
¢ Use non-metalic tuning tools.

)
L 7T
T3 T2 E‘F
=
-

- TP

- TPS

P4

G =

TP3 ™S

Linear PCB

+ Frequency counter

AM signal generator
Pulse generator

» The test equipment and receiver should be warmed up for at least 10 minutes before proceeding with align-

ment.

+ The signal level from the generator should be kept as low as possible to obtain an usable output.

Before alignment, program test fraquencies as follows:

1. Press and hold 1 and ENT key then press POWER key to tum on the LCD.

2. LCD dispiays all segments.

3. Press POWER key again o tum on the receiver.

—10—



ALIGNMENT PROCEDURES
Clock Alignment

Control Setting Test Instrument Connection | Adjust Result
Power switch: ON. Set quartz sansor (32.768 kHz} | TC201 Adjust TC201 for 0.25 sec/DAY
to test set. on the quarnz sensor.
VCO Alignment
Control Setting Test Instrument Connection | Adjust Result
Power switch: ON. Connect DC S§VMto TPSand |L14 1. Press MCN to receive
connect frequency counter to 11 29,999 MHz, and check
TP8. See Figure 1 2110.5 volts on the DC
SSVM.
2. Press MON again to receive
150 kHz and adjust L14 for
2110.5 volts on the DC SSVM.
3. AdjustL11 for 45.150
MHz+1Q Hz on the frequency
counter.
DC SSVM
><_\ Frequency Counter
) 5 oy TP8 1
o— o Under Test J——t0

Figure 1




2nd Local OSC Alignment

Receive mode: AM.

See Figure 2

Controt Setting Test Instrument Connection | Adjust Result
Power switch: ON. Connect frequency counter to | VR2 1. Press BAND to select LW
TP1 through 100 pF capacitor. | LS band then press 4 to receive

332.5 kHz and adjust VR2 for
44.5475 MHz+10 Hz on the
frequency counter.

2. Press 6 to receive 337.4 kHz

and adjust L6 for 44.54255
MHzt10 Hz on the frequency
counter.

3. Repeat steps 1 and 2 until no

further improvement is ob-
served.

4. Press 5 and check frequency

counter to 44.545 MHz+200
Hz.

Frequency Counter

Unit

TP1 | 100 pF

Under Test : — O

L ]

Figure 2
IF Alignment
Control Setting Test Instrument Connection | Adjust Resuit
Power switch: ON. Connect signal generator to T7 1. Press BAND to select SW
Recei ode: AM Lo-Z ANT jack and AC SSVM, | T12 band then press 0 key to re-
eceive mode: AM. oscilloscope, frequency T8 ceive 10 MHz.
counter, and 8-ohm dummy T9 ,
load to EXT SPKR (J4) jack. L8 2. Set the signal generator to 10

See Figure 3.

MHz, 30% modulation with 1
kHz and adjust T7, T12, T8,
T9, and L8 for maximum out-
put. Keep output of the signal
generator as low as possible
during alignment.




Signal Generator

Osclllcscope

N\

1o EXTR
Unit o o
Under Test o o
AC S8VM
> Frequency Countar
— L
w - =10
Figure 3
RF Alignment
Control Setting Test Instrument Connection | Adjust Result
Power switch: ON. Same as IF alignment L5-2 . Press BAND to select LW
. . band then press 2 to receive
Receive mode: AM. 150 kHz and set signal gener-
ator to 150 kHz.
. Adjust L5-2 to maximum out-
put.
Same as above. Same as above L5-1 . Press BAND to select MW

band then press 2 to receive
1000 kHz and set signal gen-
erator to 1000 kHz.

. Adjust L5-1 to maximum out-

put.




Control Setting

Test Instrument Connection

Adjust

Power switch: ON.
Receive mode: AM.

Same as IF alignment

T4
TC3

. Press BAND to select SW

band then press 1 to receive
2 MHz and set signal gener-
ator to 2 MHz.

. Adjust T4 for maximum out-

put.

. Press 3 to receive 4.2 MHz

and set signal generator to
4.2 MHz.

. Adjust TC3 for maximum out-

put.

. Repeat steps 1 to 4 until no

further improvement is ob-
served.

Same as above.

Same as above.

T3
TC2

. Press 4 to receive 5.18 MHz
" and set signal generator to

5.18 MHz.

. Adjust T3 for maximum out-

put.

. Press 6 to receive 10.88 MHz

and set signal generator to
10.88 MHz.

. Adjust TC2 for maximum out-

put.

. Repeat steps 1 to 4 until no

further improvement is ob-
served,

Same as above.

Same as above

T2
TCA

. Press 7 to receive 13.43 MHz

and set signal generator to
13.43 MHz.

. Adjust T2 for maximum out-

put.

. Press 9 to receive 28.16 MHz

and set signal generator to
28.16 MHz.

. Adjust TC1 for maximum out-

put.

. Repeat steps 1 to 4 until no

further improvement is ob-
served.

— 14—




Noise Blanker Alignment

Control Setting

Test Instrument Connection

Adjust

Result

Power switch: ON.

Receive mode: AM.

Connect signal generator with
pulse generator to ANT (Lo-2)
jack and connect oscilloscope
to TP3. See Figure 4.

VR1

. Press BAND to select SW

band then press 0 key {0 re-
ceive the 10 MHz signal.

. Press NB key to activate the

noise blanker and rotate VR1
fully counterclockwise.

. Set the signal generator fre-

quency to 10 MHz, modula-
tion frequency 1 kHz and 30%
moduiation.

. Adjust the signal generator

output to set (S+N)/N to about
10 dB and set AF output to
obtain 1 V pp on the os-
ciloscopeat the EXT SPKR
jack.

. Set the puise generator pulse

to pulse width: 1 us and duty
cycle: 1 ms and adjust the AF
output to read 2 V p-p at the
EXT SPKR jack.

. Check noise waveform on the

oscilloscope connected to TP3
for 0.5~-0.7 V.

. Tum on the signal generator

modulation and adjust VR1 to
mute the audio output during
noise period.

Signal Genarator

Unit
Under Test

Lo ANT

Qsdilloscopa

N

EXT SPKR

Qo ¢

8-ohm

Q

Figure 4

— 15—




TROUBLESHOOTING

Symptom Possible Cause/Remedy

Display does not light and no sound comes out when Defective power cord:

power is on Replace.

Volume control: Maximum (MAX) Defective external power jack:
Replace.
Defective keyboard:
Replace.

Display lights but there is no sound Defective speaker or headphone jack:
Replace.

Volume control; MAX

Defective audic amplifier IC4 and/or associated cir-
cuit:
Replace the defective components.

Defective mute control Q31, Q33 and/or associated
circuit

Replace the defective components.

Defective IF ampiifier Q7, Q8 and/or associated cir-
cuit:

Replace the defective components.

Defective volume control VR202 and/or associated
circuit:

Replace the defective components.

Defective AF pre-amp Q28 and/or associated cir-
cuit:

Replace the defective components.

Defactive switching circuit IC3 and/or associated cir-
cuit:

Replace the defective components.

Sound comes out but display does not light or dimmer
Volume control: MAX

Defective LCD or rubber connector:
Replace the defective components.

Defective dimmer control Q201 and/or associated
circuit:
Replace the defective components.

Defective CPU 1C201 and/or associated circuit:
Replace the defective components.

Sound does not come out in AM mode but SSB or CW
operates

Defective analogue switch IC3 (1/4) and/or associ-
ated circuit:
Replace the defective components.

— 16—




Noise Blanker Alignment

Controt Setting

Test Instrument Connection

Adjust

Result

Power switch: ON.
Receive mode: AM.

Connect signal generator with
puise generator to ANT (Lo-Z)
jack and connect oscilloscope
to TP3. See Figure 4.

VR1

. Press BAND to select SW

band then press 0 key to re-
ceive the 10 MHz signal.

. Press NB key to activate the

noise blanker and rotate VR1
fully counterclockwise.

. Set the signal generator fre-

quency to 10 MHz, modula-
tion frequency 1 kHz and 30%
medulation.

. Adjust the signal generator

output to set (S+N)/N to about
10 dB and set AF output to
obtain 1 V p-p on the os-
ciioscopeat the EXT SPKR
jack.

. Set the pulse generator pulse

to pulse width: 1 pus and duty
cycle: 1 ms and adjust the AF
output to read 2 V p-p at the
EXT SPKR jack.

. Check noise waveform on the

oscilloscope connected to TP3
for 0.5~0.7 V.

. Tum on the signal generator

modulation and adjust VR1 to
mute the audio output during
noise period.

Oscilloscope

N

o lli

ov

Figure 4
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TROUBLESHOOTING

Symptom Possible Cause/Remedy

Display does not light and no sound comes out when Defective power cord:

power is on Replace.

Volume control: Maximum (MAX) Defective external power jack:
Replace.
Detective keyboard:
Replace.,

Display lights but there is no sound Defective speaker or headphone jack:
Replace.

Volume control: MAX

Defective audic amplifier IC4 and/or associated cir-
cuit:
Repiace the defective components.

Defective mute control Q31, Q33 and/or associated
circuit

Replace the defective components.

Defective IF ampiifier Q7, Q8 and/or associated cir-
cuit:

Replace the defective components.

Defective volume control VR202 and/or associated
circuit:
Repiace the defective components.

Defective AF pre-amp Q28 and/or associated cir-
cuit:

Replace the defective components.

Defective switching circuit IC3 and/or associated cir-
cuit:

Replace the defective components.

Sound comes out but display does not light or dimmer
Volume control: MAX

Defective LCD or rubber connector:
Replace the defective components.

Defective dimmer control Q201 and/or associated
circuit:
Replace the defective components.

Defective CPU C201 and/or associated circuit:
Replace the defective components.

Sound does not come out in AM mode but SSB or CW
operates

Detective analogue swilch IC3 (1/4) and/or associ-
ated circuit:
Replace the defective components.




Symptom

Possible CauseRemedy

Sound does not come out in 8SB or CW mode but AM
operates

Detective switching circuit Q21, Q22 and/or associ-
ated circuit:

Replace the defective components.

Defective BFO Q18, Q17, Q18, Q19 and/or associ-
ated circuit:

Replace the defective components.

Defective anaiogue switch IC3 (2/4), (3/4) andfor
associated circuit:

Replace the defective components.

Defective SSB/CW detector D22 and/or associated
circuit.

Low sensitivity between 150 and 509.9 kiz

Defective switching circuit Q202, D7 (1/2), D14 (1/2)
and/or associated circuit
Replace the defective components.

Defective T5-1: |
Repiace the defective components.

Low sensitivity between 510 and 1729.9 kHz

Defective switching circuit Q203, D7 {1/2), D14 (1/2)
and/or associated circuit:
Replace the defective components.

Defective T5-2:
Replace the defective components.

Low sensitivity between 1.73 and 4.4779 MHz

Defective switching circuit Q204, D8, D12, D13
and/or associated circuit:
Replace the defective components.

Defective T4:
Replace the defective components.

Low sensitivity between 4.478 and 11.5899 MHz

Defective switching circuit Q205, D5, D10, D11
and/or associated circuit:
Replace the defective components.

Defective T3:
Replace the defective components,

Low sensitivity between 11.59 and 29.9995 Mhz

Delective switching circuit Q206, D4, D9 and/or as-
sociated circuit:
Replace the defective components.

Defective T2:
Repliace the defective components.

All bands do not operate but display is OK

Defective PLL IC1 and/or associated circuit:
Replace the defective components.

Does not make beep tone

Defective 1C201 and/or associated circuit:
Replace the defective components.

— 17—




PRINTED CIRCUIT BOARD
LINEAR

HEADPHONE




Botiom View
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