APOX-2 Assembly Instructions

1. First, carefully read these instructions to get an overview, then return to item 2. It will be assumed that you have a basic knowledge of soldering skills. Cold solder joints are a major source of intermittent problems and are difficult to track down. Precise soldering is required for proper functioning of all APOX products. It you have never put together a kit, you should seek the assistance of someone experienced in kit assembly.
2. Make sure all parts are present as listed on the Kit List sheet. 
 Also, ensure that the board is present. If any items are missing, please contact us via email at support@dipchipelec.com. At this stage, it is best if you group common resistors (same colors) together and separate all parts into groups. Keeping your worktop tidy will make assembly easier.

3. Required equipment should include at the minimum: soldering iron, solder with flux, lead snips, needle nose pliers, multimeter (ohmmeter, voltmeter), and good lighting. Be sure and wear eye protection when clipping leads and wires. Even solder can splatter into your eyes, so eye protection is a good idea at all times during assembly.

4. A general order of electronic assembly is resistors, capacitors, IC sockets, then the active devices (like transistors, ICs, relays, and LEDs). The APOX-2 has many resistors and these should be placed first. ). Trim leads after each step.

5. Begin with the volume resistors, which are in a separate bag if you ordered them from DipChip directly. These are Holco 0.1% resistors that have the value printed on the side. Typically, these will be taped in pairs, but occasionally you will find the pairs separated. You can place these in any order, but try to solder pairs together at the same time to minimize mistakes. Follow the numbers indicated on the enclosed Resistor List. For example, in the 10KΩ set, R1 and R2 are 3010 ohms (3.01K) and R23 and R46 are 10 ohms (10R). Note that the progression of resistance is in reverse order to the resistor numbering sequence. Also note that the resistor symbol on the board denotes where the resistor body should go. There are redundant holes to permit either vertical or horizontal mounting of the resistors. Place all resistor pairs (R1-R46).

6. Next, place the remaining carbon resistors. Begin by measuring with your ohmmeter a resistor from each color group (from step 2 above). This will ensure accuracy of placement. Place the banded resistors in their proper locations on the APOX-2 board, starting with R51 (470R or 470Ω); R47,48 (2KΩ); and R49-54 (10KΩ).

7. The capacitors should now be placed. Start with C2 (100µF/16V) electrolytic. Note the “-“ band; this is next to the shorter lead. The adjacent longer lead is the “+” lead and goes into the “+” hole near the C2 identifier, located near the 5VDC input. C1 and C10 are next placed. These are non-polarized (direction doesn’t matter), and will say “104” on them, meaning 0.1 µF.

8. Place the SV1 and SV2 pins. It may help to hold the plastic header against the pcb with your needle nose pliers while you tack down one lead with solder. Once it is in place, then turn the board over, solder the other two leads of each input, and then re-solder the first lead of each again.

9. Solder the terminal block (X3) for the 5VDC input.

10. Solder in place the 40-pin socket at IC7. Note the orientation notch of the socket and PCB mask.

11. Solder pins for JP1-1 through JP1-3 as in step 8 above if addressing of the boards is desired. (Optional step.)

12. Place both LEDs (LED1 and LED2) into their respective locations with the longer leads away from the short edge of the PCB.

13. Place all 24 relays (marked COTO 8L02-05-10), marked K1-24. Note the mark indicating pin 1: a round depression in one corner. This mark goes to the pin 1 side of the PCB mask at K1. Further, note that the entire row of relays has the lettering facing the same direction. The other row of relays will have the lettering face in the opposite direction. Sometimes it is helpful when placing ICs or these relays, which handle like an IC, to bend the legs slightly. By placing the entire legs of one side against the worktop surface, you can gently bend the legs closer together to better approximate the IC hole spacing. Re-check the fit before bending them excessively. After 2 or 3, you’ll get the hang of it and know how much to adjust the legs.

14. Now locate and solder into place IC1-3 (ULN2803A).

15. Finally, position IC7 into its socket, again noting the orientation mark on the chip and the socket. Fully press into place, ensuring that all legs are properly inserted and not bent or out of register (legs in wrong socket). Once positioned, these larger ICs are difficult to remove, so check carefully while positioning it. If you should need to remove the IC, you should use an IC puller (see RadioShack for such an item).

16. The output should be connected at this time. The output from this board can either go to the APOX-IS1 selector board (X1 on the IS1 board), or to a preamplifier board (gain) via X2, depending upon your chosen topology. Note the two channels (A and B).

17. The input to the APOX-2 board is via X1. Again, depending upon your chosen topology, the source can either be the APOX-IS1 board or an preamplifier (gain) board. Note the two channels (A and B).

18. Next, I2C connections need to be made from the controller board (IR1) or volume board, and to another input board (daisy chain).

19. At this stage, the board is completely stuffed (assembled). Prior to powering up, please re-check ALL solder joints. The joints should be shiny (dull joints may mean a cold solder joint). In addition, look for any solder bridges, and remove them if found.

20. Congratulations!

SET-UP

In some situations, hum may be an issue. There are several methods to address this matter. First, you may want to place a 10R (10 ohm) resistor between your shield and the signal ground (for A and B ground).

Secondly, and most importantly, be sure and connect the ground of your 5V power supply to the ground of main power supply for your preamplifier. This is best done using a star ground configuration where only one point is used for a master ground. (A complete discussion of this topic is beyond the scope of this instruction manual.)

POWER REQUIREMENTS

Each APOX product requires a specific current to power the processors and relays. A single wall wart or 7805 regulator may not be able to supply sufficient current if many boards are required.


	Product
	Approx. Current/board
	No. of boards
	Total current


	IR1
	200 mA
	
	


	IS1
	100 mA
	
	


	APOX-1
	150 mA
	
	


	APOX-2
	75 mA
	
	


	APOX-SHM
	150 mA
	
	


	
	
	
	



� V1.6


� Early versions mistakenly left off R54. This is a 10K resistor that should appear in the Item 11 row. XT1 is not used, nor is J1 (RJ-45): these are not included in the kit.





