APOX-IS1 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), & 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). Trim leads after each step.

5. First place the 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-IS1 board, starting with R16 (2K) then R17 (10K). R3 is to be jumpered with a wire; use a piece of R16 or R17. Some users may wish to use a low value resistor (like 5 to 10 ohms) instead of a wire for R3. In some cases, a low value resistor may help to reduce hum.

6. Flip the board over and note the 1206-size surface mount pads. These offer adjustments for source loading the inputs and outputs. Install R1 and R2 with either 0 ohms (0R) or 10K if you plan on using Home Theater Bypass (also see footnote 4 below). Use R1/R2 if your preamp doesn’t have a DC bias on its input.

7. Continuing the SMT resistors, if you are using RCA connectors (single-ended), R12-R15 should be 0 ohms (0R); for XLR connectors, leave R12-R15 open. R4-R11 can be filled with 10K or left open, depending upon which load you wish to provide your source when un-used. That is, if 10K resistors are placed, the output of the sources will be loaded with 10K when de-selected; if left open, the output of the source will float when the inputs from that source are de-selected.

8. The capacitors should now be placed. Start with C1 (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 C1 identifier, located near the 5VDC input. C2 and C3 are next placed. These are non-polarized (direction doesn’t matter), and will say “104” on them, meaning 0.1 µF.

9. 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.

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

11. Solder in place the 18-pin socket at IC1. Note the orientation notch of the socket and PCB mask.

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

13. Place LED1 with the longer lead closest to R16, as viewed from the top of the board.

14. Place all 11 relays (marked G5V-2-H1), marked K1-11. Note the mark, indicating pin 1: a notch in the top of one short side. (Additionally, the legs are such that there is really only one way of easily placing the relays into proper position.) This mark goes to the pin 1 side of the PCB mask at K1. Further, note that all relays will have the lettering facing the same direction. An easy method is to place the relays one at a time, lightly soldering one or two legs to keep it from moving. After all of the relays are placed, turn the board upside down and solder all remaining legs. Re-solder the initial legs to ensure no cold solder joints.

15. Now locate and solder into place IC2 (ULN2803A)--note the notch orientation before soldering.

16. Position IC1 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, 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).

17. At this stage, the board is completely stuffed (assembled). Prior to powering up, you next need to connect the input XLRs or RCA jacks. If you choose to use XLR, directly connect or wire (so called “flying leads”) from the (+) to pin 2 (“hot”); from the (–) to pin 3 (“cold”), and from G to pin 1 (some Japanese and older American equipment reverse pins 2 and 3). If RCA jacks are used, connect (+) to center and G to outer jacket; (-) does not need connecting, as it is jumpered on bottom of board to G.

18. The output should be connected at this time. The output from this board can either go to the APOX volume control or to a preamplifier board (gain) via X2, depending upon your chosen topology. 

19. The input to the IS1 board is via X1. Again, depending upon your chosen topology, the source can either be a volume control board or an preamplifier (gain) board.

20. X3 connections must be made if using more than 4 inputs. That is, if two or more IS1 boards are run in parallel to have 5+ inputs, then the outputs need to be tied together via X3. Used hard wires (flying leads) to connect these points (also see footnote 3 above).

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

22. 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.

23. Upon power up, the LED should flash approximately once per second.

24. Congratulations!

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.

The following worksheet of current requirements for APOX products will help you to design the power supply for your particular project. Note the number of boards you will require of each type.

	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
	
	

	
	
	
	

	
	
	
	


HOME THEATER BYPASS – JUMPER POSITIONS
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� V1.4 (includes IS1 rev 2).


� XT1 is not used and is not included in the kit.


� These pins are essential if more than 4 inputs are to be used. For example, if a second IS1 is used—for a total of 8 inputs—then the first IS1 should have the pins open (inputs 1-4) and the second IS1 should have a jumper shorting JP1-1 (inputs 5-8). If a third board is added for inputs 9-12, JP1-2 should be jumpered short. For a fourth board (inputs 13-16), JP1-3 should be jumpered. This same pattern is performed for each channel (ie, speaker) that is to have more than 4 inputs.





� If you do not want Home Theater Bypass, do not install R1, R2, K9, K10, and K11; you must also jumper K9-01 to K9-P1, K9-02 to K9-P2, K10-01 to K10-P1, K10–02 to K10-P2, K11-01 to K11-P1, K11–02 to K11-P2. For pin number reference, please either refer to the detail of the photo and schematic on pages 4 and 5 of this manual, view the schematic on-line, or note the indicators on top of the relays.





