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WB6DHW 9912 Board Assembly Manual

Discription:  

  The WB6DHW 9912 contains the AD9912 DDS chip and all necessary components to produce a very high quality USB bus controlled oscillator operating from LF to 400+ Mhz.  Circuitry is also provided to utilize the on-chip squarer and frequency doubler to produce square waves up to 800 Mhz.  

  The AD9912 may be clocked from either an on-board 3.3V CMOS, an on-board LVDS oscillator, or an external oscillator.  Support is also provided for the Si570 programmable crystal oscillator.  If an on-board vco is used, the output is available (with installation of two 0 ohm resisters) at the external oscillator jack.  This could be used to lock the vco to an external frequency standard such as a GPS receiver.

  A PIC18F2550 provides the USB bus interface and program for controlling the AD9912.  All of the outputs of the PIC18F2550 are brought out to headers for use with other boards.  The PIC18F2550 firmware can be updated over the USB bus with no programmer required.  Support is provided for an in circuit serial programmer via the ICSP header (H3). 

Before Beginning:

  Download the latest schematic, the latest parts placement or silkscreen diagram, and the installation instructions for Art's parts kit.

Equipment Required:

   The 9912 board utilizes surface mount parts.  The AD9912 is a fine pitch(0.5mm pin center to pin center) integrated circuit.  Ideally, a re-work station with both a temperature controlled fine tip soldering iron and a controlled hot air source would be used to solder the AD9912.  If one is not available, the chip may be soldered using soldering paste and either a hot air gun, an oven, or a combination of a hot plate and hot air gun.  In all cases, a magnifying glass, or ideally a 10X to 20X binocular microscope with light, is required.    A soldering iron with a very fine tip is required.  I use a sharp point 1/64” tip.  Solder needs to be .015” diameter where solder paste is not used.  Radio Shack .015 silver bearing solder P/N 64-035 works well. A solder flux pen(DigiKey KE1808-ND) is also useful.  Isopropyl Alcohol and a small stiff brush are needed to clean flux off the board.

  A multimeter is needed to test the board.  Ultra-fine tips are required to check the AD9912 leads.  Normal multimeter probes are WAY too fat.  An inexpensive set can be constructed from two straight sewing pins.  Solder one end a wire to each of the sewing pins.  Connect a banana plug(or whatever the multimeter requires) to the other end of the wire.  Before starting construction, print out the schematic diagram and the silkscreen prints.

Regulator Component installation:

1. Install 1.8V regulators(LP2992AIM5-1.8) U6, U7, U8, U9.

2. Install 3.3V regulators(LP2992AIM5-3.3)  U10, U11. U12

3. Install .01uF capacitors C5, C7, C14, C20, C21, C26, C27, C28, C29, C41, C42, C43

4. Install 1uF capacitors C4, C13, C34, C35, C36, C37, C47, C48, C49

5. Install high voltage(16V or 25V) 10uF capacitors C1, and C6.

6. Install remaining(6V) 10uF capacitors C2,  C8, C11, C22, C23, C24, C25, C30, C31, C32, C33, C38, C39, C40, C44, C45, C46

Regulator Test:

1. Apply 5 volts to H9-1 and ground to H9-2.  If 5 volt supply is not available, install 5V regulator U1 and apply 12V to H1-1 and ground to H1-2.

2. Measure voltage at pin 5 of U6, U7, U8, and U9.  Voltage shall be 1.71 to 1.89 volts.

3. Measure voltage at pin 5 of U10, U11, U12.  Voltage shall be 3.13 to 3.47 volts.

Oscillator Components Installation:

1. Install .1uF capacitors at C3, C12, C15, C16, C19, C50, C51, C52, C53, C54, C55, C56, C57, C58, C59, C60, C61, C62, C63, C64, C65, C66, C67, C68, C69, C70, C71

 If installing on-board 3.3V CMOS oscillator:

     1.  Install oscillator at U4.

     2.  Apply 5V to H9-1 and ground to H9-2 as in step 1 of Regulator Test.

     3.  Measure the output at U4 pin 4 with an oscilloscope or a frequency counter.  The frequency should be 125 MHz(or the freq. of the oscillator).  If no counter or oscilloscope is available, measure the DC voltage with the multimeter.  The voltage should be approximately 1.65V.

     4.  Install a 49.9 ohm resistor at R43 and R23.

     5.  Install a 0 ohm at R24.

If installing on-board LVDS oscillator:

     1.  Install oscillator at U4.

     2.  Apply 5V to H9-1 and ground to H9-2 as in step 1 of Regulator Test.

     3.  Measure the output at U4 pin 4 and U4 pin 5 with an oscilloscope or a frequency counter.  The frequency should be 125 MHz(or the freq. of the oscillator).  If no counter or oscilloscope is available, measure the DC voltage with the multimeter.  The voltage should be approximately 1.25V

     4.  Install 0 ohm resisters at R43 and R44 

     5.  Install 49.9 ohm resisters at R23 and R24.

If using an external oscillator:

     1.   Install T1.

     2.   Install 0 ohm resisters at R41 and R42.

     3.   Install 24.9 ohm resisters at R23 and R24. 

If using the AD9912 Clock PLL(if clock is <250 MHz):

     1.  Install 390 ohm resister at R26.

     2.  Install 1000pF (1nF) capacitor at C17.

     3.  Install 82pF capacitor at C18.

     4.  Leave R47 empty.

If not using the AD9912 Clock PLL(if clock is >= 250 MHz).

     1.  Install 1K resister at R47.

     2.  Leave R26, C17, and C18 empty.

AD9912 Support Components Installation:

     1.   Install 49.9 ohm resisters at R28 and R29

     2.   Install 100 ohm resister at R33.

     3.   Install 1K resister at R38.

     4.   Install 10K resisters at R2, R5, R13, R15, R17, R19, R21, R25, R32, R34, R35, R37, R39

     5.   Install 115 ohm 1W resister at R1.

     6.   Install 3.3K resisters at R7, R9, R11.

     7.   Install 5.6K resisters at R8, R10, R12, and R45.

     8.   Install 510 ohm resister at R27.

     9.   Install TC1-1T transformers at T2 and T3.

    10.  Install bead filters at FB1 and FB2.

    11.  Install inductor at L1.

    12.  Install LFCN-320 LPF at FL1.

    13.  Install MSA-1105 at U2.  Note that circle on package is the output.

    14.  Install LM7805 and heat sink at U1 if not already installed.

    15.  If on board comparator is going to be used, install 0 ohm at R36.

    16.  R16, R18, R20, and R22 are left open.

    17.  Connect jumper between H7-1 and H7-5  

 AD9912 Pre-Installation Checks:

     1.   Apply 12-14V to H1-1 and ground to H1-2.

     2.   If an external oscillator is used, connect it now.

     3.   Check the pads of U5 with the very fine probes and a multimeter.  Pins that have a voltage should be checked on the DC volts scale.  Points that are OPEN or GND are first checked on the DC volts scale and if 0 volts, then are checked for resistance to ground.

Pad #
Reading
Pad #
Reading
Pad #
Reading
Pad #
Reading

1
3.3V
17
OPEN
33
GND
49
3.3V

2
GND
18
OPEN
34
***
50
GND

3
1.8V
19
1.8V
35
***
51
GND

4
GND
20
OPEN
36
1.8V
52
GND

5
1.8V
21
OPEN
37
1.8V
53
1.8V

6
GND
22
OPEN
38
OPEN
54
1.8V

7
1.8V
23
1.8V
39
GND
55
1.8V

8
GND
24
1.8V
40
****
56
GND

9
1.8V
25
1.8V
41
****
57
GND

10
1.8V
26
1.8V
42
1.8V
58
OPEN

11
1.8V
27
*
43
GND
59
10K Ohm

12
OPEN
28
*
44
1.8V
60
5.6K Ohm

13
OPEN
29
1.8V
45
1.8V
61
GND

14
3.3V
30
1.8V
46
3.3V
62
OPEN

15
OPEN
31
**
47
3.3V
63
5.6K

16
OPEN
32
1.8V
48
10K Ohm
64
5.6K

* Pin 28 = Clock Input 

* Pin 29 = OPEN for CMOS Clock, Clock Input for LVDS

**  Pin 31 = 1K if PLL NOT used, otherwise OPEN

*** 20K ohm between Pins 34 and 35

****  tbd ohms between Pins 40 and 41.

AD9912 Installation:

    Place 2 or 3 drops of solder paste on the center pad.  Be careful not to place too much.  Too much will cause a short under the Chip.

     Place some solder paste on the pin 1 pad.

     Very carefully position the AD9914 over it's footprint on the board.  The dot on the board must match the dot in the corner of the chip.

    Using either hot air or a soldering iron solder pin 1.

    Re-check the alignment.  A microscope or as a minimum a magnifying glass is needed.  All the pins on all 4 sides MUST align with the pads.

    If the alignment is off, reheat pin one and re-align.

   Check alignment again.  The alignment is critical.

   Apply a bit of solder paste to the opposite pin and solder.

   Re-check alignment and adjust if necessary.

   Once the 2 corner pins are soldered and the alignment is verified,  apply a bead of solder paste onto the pins on one row.

    Using hot air, heat until the solder melts.

    Using a soldering iron and solder wick, wick off excess solder and inspect for shorts.  Repeat as necessary until no shorts remain.

    Repeat for the remaining 3 sides.

    Using a magnifying glass or a microscope, inspect for shorts between adjacent pins.  Correct any shorts with solder wick.

AD9912 Continuity/Short Checks:

   Using the straight pin probes, place the tip of one probe on the top of the AD9912 pin without contacting the solder or the pad.  Place the other probe tip at a convenient point on a trace going to the AD9912 pin and check for continuity.  Do this for all 64 pins of the AD9912.  A pin can look like it is soldered to the pad but not actually be connected.  So, it is very important to have the probe tip touching the AD9912 pin, but not touching the pad or the solder.

    Using the straight pin probes, check for continuity between adjacent pins.  No continuity will be seen except for the following pin pairs:

     23 and 24

     36 and 37

     44 and 45

     46 and 47

     56 and 57

DDS Section Checkout:

     If using external oscillator connect to J3 now.

     Connect oscilloscope and/or frequency counter to J1.

     Apply 12-14V to H1-1 and ground to H1-2.

     The observed output will be a sinewave at wil be (Fosc / 1 Ghz)* 155.51758 Mhz.  For a 125 Mhz oscillator, the frequency should be 19.43970 Mhz.   Amplitude will be  tbd VP-P or tbd dBm.

PIC Section Assembly:

    Install 330 ohm resisters at R3 and R14.

     Install BAT54 at D2.  The band goes torwards SW1 and U3-1.

     Install Green LED at D1.

     Install Red LED at D3.

     Install 18pF capacitors at C9 and C10.

     Install the PIC18F2550 chip at U3. 

     Install the 20 Mhz crystal at X1.

     Install the 2 pushbutton switches at SW1 and SW2.

     Install mini-B USB jack at J2. 

     Install 3 pin header at H3 and H10.

     If you plan on using In Circuit Serial Programming, install 7 pin header at H3.

     Install shorting cap across H2  pins 2 and 3.

PIC section Checkout:

     Install the Microchip driver onto the PC.

     Install the Microchip loader program onto the PC. 

    Inspect the PIC18F2550 for shorts between pins. Correct with solder wick if necessary.

     Apply 12-14V to H1-1 and ground to H1-2.

     Plug USB cable from computer USB port to the USB jack J2.

     The Green LED should light. 

     If you have the bootloader PIC, the red LED should be rapidly flashing.

     Run the Microchip loader program.  You should be able to select the 9912 board and read the memory contents.
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