Assembly Instructions DDS-VFO Support Ver 2-A

After doing an inventory and insuring that all the parts are ready, begin by installing the fixed resistors as follows:
RESISTOR

VALUE
R10,  R13,  R15

10      Ohm Carbon Film 5%

R11


4.7 K   Ohm Carbon Film 5%

R2,  R4


10 K    Ohm Carbon Film 5%

R3


20 K    Ohm carbon Film 5%

R5,  R6 


47 K    Ohm Carbon Film 5%

R7


100K    Ohm Carbon Film 5%


Then install the the non-polarized, fixed capacitors as follows:
CAPACITOR

VALUE
C2,  C4,  C5,  C6

0.1 uF Ceramic Capacitor 50 V

C9,  C10,  C11,  C12
0.01 uF Ceramic Capacitor 50 V

Finally install, being sure to observe the correct polarity, the polarized electrolytic capacitors as follows:
CAPACITOR

VALUE
C1,  C3,  C7,  C8

2200 uF Electrolytic Capacitor 35 VDC

The parts to be installed in the following steps can be easily damaged by static discharge. Before and during installation of these devices, touch an unpainted, grounded metal surface.
Now  install, being sure to observe the correct polarity using the band on the silkscreen, the diodes as follows:

DIODE

VALUE
D1,  D2  

1N4007 Diode, General Purpose 1000 V 1A
Next, install the diode bridge which is either a w04G or w08G.  Note that the flat side of the bridge should align with the flat side of the bridge marked on the silkscreen.

Then install, being sure to observe the correct polarity, the voltage regulators as follows:

VOLTAGE

REGULATOR

VALUE
U1  

 + 12 VDC Linear Voltage Regulator 2 Amp

U2  

 - 12 VDC Linear Voltage Regulator 1 Amp

Note: At this point, install the heat sinks on both of the voltage regulators. 

Being sure to observe the correct polarity using the silkscreen image and the fact that the Anode is the longer lead, install the LEDs as follows:

LED

VALUE
LED 1  

 Green LED 5mm 12 V (indicates + 12 VDC is working)
LED 2  

 Yellow LED 5mm 12 V (indicates - 12 VDC is working)
To do an initial test, mount the 3-pin Molex connector at 18 VAC and with its mating connector, wire in the transformer to put the 15-18 VAC on this connector.   With all of these units now mounted on the PCB, plug the transformer into the AC line and then verify the voltages at the + side of C7 at +12 VDC and also at the – side of C8 which should indicate -12 VDC.  If this all checks out, disconnect the AC and transformer and continue with the remaining assembly steps.
Now install the variable resistors as follows:
VARIABLE
RESISTORS

VALUE
AUX-ADJ  (R1)  

1 M Ohm Trimmer 0.5 W
AUDIO-LVL (R14)
10 K Ohm Trimmer 0.5 W
ST-LVL  (R12)

10 K Ohm Trimmer 0.5 W
ST-ADJ
(R8)

10 K Ohm Trimmer 0.5 W
Once again, the parts to be installed in the following steps can be easily damaged by static discharge. Before and during installation of these devices, touch an unpainted, grounded metal surface.
Using the silkscreen image as a guide install the transistors as follows:
TRANSISTOR

VALUE
Q1  

 2N3906 PNP Transistor
Q2  

 2N3819 J-FET Transistor
Next, using the silkscreen again as a guide, install the operational amplifiers.  Be sure to observe that pin 1 is top left pin on both:
OP-AMP

VALUE
U3, U4  

 UA741 General Purpose Operational Amplifier
For the final component assembly, install the solid state and reed relays as follows:

RELAY

VALUE
RLY-1 

 CPC-1218, Normally Open  12 VDC Solid State Relay

RLY-2 

 CPC-1218, Normally Open  12 VDC Solid State Relay

RLY-3 

 CPC-1219, Normally Closed  12 VDC Solid State Relay

RLY-4 

 CPC-1219, Normally Closed  12 VDC Solid State Relay

RLY-5 

 CPC-1218, Normally Open 12 VDC Solid State Relay

RLY-6 

 HE3351A1200, Normally Open  12 VDC Reed Relay

That completes the component assembly.  To complete the PCB, install the remaining Molex connectors as indicated on the PCB.
The connectors are wired as follows to the rest of the system:
CONNECTOR

DESCRIPTION
AUX   (J1) Provides connection for keying, when in the AM position from the Accessory 

Socket of the DX-60. Pin J1-1 goes to pin 8 of the accessory socket and pin J1-2 

goes to pin 1 of the accessory socket

J2, J4, J8 These connectors enable keying from either the accessory socket of the DX-60, J2 when running AM, or keying and sidetone J4 and J8 when running CW. These should be wired to a triple throw double pole switch on the front panel.

KEY   (J3) Connection to the user’s key or keyer.  With this revision, this connection is a keyed +12 VDC (instead of the -65 VDC at the DX-60’s key socket) so the usual line of current keyers should work without modifications or need for a special interface.  

KEY-OUT   (J5) This is connected across the Key Jack of the DX-60

MUTE   J6 This presents the connection from a Normally Closed relay which would be wired across the mute line of Drake Receivers.  If used with another manufacturer’s receiver, this may need to be changed to suit the muting requirements of that receiver.

18 VAC  (J7) This is the 18 VAC input with center tap going to ground.

J9  J9-1 goes to the Key line (pin 23 of U1) J9-2 goes to the offset line 

(pin 3 of U1) on the WA1FFL main DDS-VFO board

AUDIO  (J10) Audio input from the receiver. J10-1 goes to audio, J10-2 goes to ground

J11  This goes to a single pole, double throw switch. When J11-2 is connected to J11-1,

Audio goes to the headphone jack, When J11-2 is connected to J11-3, audio will 

go to the speaker connector.

J12    This connector has been provided so that a small amplifier (e.g. The Kemo M040N)

can be wired into the speaker output to boost that level. It provide amp input on J12-4,

output on J12-1. +12 and ground to power the amp are on pins J12-3 and J12-2 

respectively.

SPKR   (J13)  Speaker output.

PHONES   (J14)  Headphone output

J15    This connector has been provided so that a small amplifier (e.g. The Kemo 

M040N) can be wired into the sidetone output to boost that level. It provides amp input on J12-4, output on J12-1. +12 and ground to power the amp are on pins J12-3 and J12-2 respectively.

+12 VDC    (J16) These power connections are for the WA1FFL VFO and WA1FFL Power amplifier boards.  Use J16-1(+12) and J16-2 (GND) for the VFO and J16-3 (+12) and J16-4  (GND) for the power amplifier.  Make sure to note the polarity on each.

The last part of the assembly and integration is to adjust the variable resistors.  To do that, perform the following steps:

First, adjust the keying Level

AUX-ADJ   (R1) DX-60 Voltage Adjust from Accessory Socket.  First, set this variable resistor to mid-point in its rotation.  Then, without powering on the DDS-VFO, connect the DX-60 accessory socket connections.  Power on the DX-60 and after warmup, adjust R1 so that there is approx. -5VDC on pin 2 of U3.

Next, adjust the sidetone

ST-ADJ   (R8) Sidetone adjust.  Start at mid-point and adjust till you get the best sound.  Note that you may also need to simultaneously adjust the ST-LVL in order to hear the tone better.
Finally, adjust the audio output levels:

AUDIO-LVL   (R14) Audio from Receiver Level

ST-LVL   (R12) Audio Level from Sidetone Oscillator

That completes assembly and integration of the WA1FFL DDS-VFO and this support circuitry into your Heathkit DX-60 based system.  
