APOX-IR1 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. The IR1 also includes two rotary encoders, a LCD board (U$1), and several ICs. 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. Also group the small, yellow capacitors into groups: 4 are larger 50V tantalums, 2 are mid-sized tantalums, and the rest are smaller ceramics and have “103” or “104” imprinted. Set aside the LCD board and rotary encoders as these will not be needed until late in the assembly stage. 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). Trim leads after each step.

5. 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 IR1 board, starting with R9 (100R). Continue with R4 and R25 (10M); R2, R3, R23, R24 (2.4K); and R16 (220R). R14 is a wire jumper (use a lead clipped off of one of the previous resistors): the LCD has a built-in current limiting resistor and R14 is no longer required.

6. Continue with the next set of resistors: R8 (470R); R11 (510R); R1, R5-7; R15, R19-22 (10K).

7. Continue with the next set: R12, R13, R17 (4.7K); R10 and R18 (1K).

8. Place XT1 (ceramic resonator).

9. The capacitors should now be placed. Start with C3, C4, C6, C7 (0.1µF/50V) tantalum. These are polarized: note the “+“ band; this is next to the longer lead and goes into the “+” hole near the proper capacitor identifiers. Orientation is very important; check and re-check before soldering. Place C10 (10 µF/16V) and C11 (4.7 µF/16V). These too are polarized and must have their “+” band line aligned with the “+” indicator on the pcb mask.

10. C2, C5, C15, C16 ceramics should be placed next. These are non-polarized (direction doesn’t matter), and will say “103” on them, meaning 0.01 µF.

11. C1, C8, C9, C12, C14, C17 are 0.1 µF ceramic capacitors (“104” imprinted). Place them now. Orientation does not matter. (Note that on some boards, C9 is shown as polarized; it is not, use the 0.1 µF capacitor at this location.)

12. Place the JP1 3 pin header for I2C. This is the starting point for a daisy chain configuration: JP1 may jump to an APOX-2, from there to another APOX-2, from there to an APOX-IS1, and so on. 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.

13. Solder the terminal block (X_5V) for the 5VDC input.

14. Place and solder T1 (Hexfet, N-channel; IRF520).

15. Solder in place the 40-pin socket at U3. Note the orientation notch of the socket and PCB mask.

16. JP2-4 and JP6, JP7 are optional header pins that may be installed. JP2 is an extra 3 pin header for I/O. JP3 is a 2 pin header for external mute switch. JP4 is a 2 pin header for external HTBYPASS switch. JP6 is a 2 pin header for external standby switch. JP7 is a 2 pin header for debug. J1 is an RJ45 connector for I2C debug.

17. Place the green LED_5V into the proper location with the longer lead towards the outer side of the PCB.

18. Place U1 and U5 (2 encoder chips; LS7083); note notch on chip and mask. Sometimes it is helpful when placing ICs, 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.

19. Now locate and solder into place U2 (RS232 driver; 16 pin DIP), U4 (SP721AP; 8 pin DIP); OK1 (Optoisolator); IC1 (digital potentiometer; 4 pin: note orientation dot and pin 1 on mask).

20. Solder into place DB9 female adapter at X1.

21. Position U3 (PIC18F452 40 pin DIP) 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).

22. Now it’s time to turn the board over and work on the opposite side. You have several options at this stage: you can keep the main board separate from the LCD board; the rotary encoders may be soldered directly to the board of connected with flying leads; the 5mm bicolor LED (LED_BICLR) along with the IR detector (TSOP4840) may be also soldered directly to the board or connected via flying leads. The options depend how to wish to set up your chassis. You need to stop and plan these issues before proceeding with the next steps.

23. For purposes of instruction, we will assume you will connect the items in step 22 directly to the main board. First, locate the bicolor LED. Place the flat end closest to where the LCD will be located at D2 on the board. Keep the leads long, just barely protruding from the other side of the board. This orientation will have the red LED on when standby is activated and the green LED on when the controller is active. (Note: you can skip soldering in the LED and later test the circuit with the LED in place but not shorted to anything and test the colors. You may also elect to use a single color, such as a red LED to be on and no other light aside from the LCD screen being on. In this latter situation, place the longer anode lead in the bicolor mask hole closes to the LCD screen and the other lead in the center hole, leaving the 3rd hole farthest from the LCD screen empty.)

24. Refer to drawings available on the DipChip web site (http://www.dipchipelec.com) for dimensions before drilling holes in your chassis.

25. Next, solder in place the IR dectector with the dome-like sensor pointed in the opposite direction from the bicolor LED holes at IR_RECV. Again, keep these legs long. You can later bend the sensor so that the dome point straight ahead, parallel to the LCD screen.

26. If the encoders are placed flush on the board, the LCD will be best positioned about 1/2” from the surface of the main board. Use 1/2” stand-offs (6-32 size) and 6-32 nylon screws. The stand-offs can be either aluminum or nylon. Screw the stand-offs to the main board, but leave the LCD board at the side for now. Next, position the 16 pin dual header pins in the main board. Keep the black plastic on the LCD side along with the longer length of the pins. Solder the shorter pins to the opposite side of the main board.

27. Next, position the LCD board (U$1). It will be supported by the 1/2” stand-offs and the 16 header pins. Slide the board onto the pins. Once all is level, screw the LCD board  to the stand-offs, then solder the pins. Re-check your solder joints. If poor, the display will not work. The extra length of header pins may be clipped short.

28. The encoders should now be placed. The 16 position encoder (61C22) is the channel selector and goes on the left of the LCD screen. The 32 position encoder (61C11) is for the volume control and goes to the right of the LCD screen. Note that the header pins on the encoder boards are closest to the LCD screen and the shaft is farther away from the LCD screen for both controllers. Place and solder them one at a time. (Knobs are not provided.)

29. Next, I2C connections need to be made from the controller board (IR1) to volume (such as APOX-2) or selector board (APOX-IS1), and from there to another input board (daisy chain).

30. 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.

31. You may now power up your IR1 controller board with a 5VDC power supply. The board will function without volume and input boards; however, the unit will detect the lack of any other boards. It will display “DipChip APOX”. Once you’ve installed the unit into your chassis, the protective plastic may be removed from the LCD screen.

32. Congratulations!

SET-UP

There are several 4-digit codes for Sony and Phillips. Two that seem to work well are 0000 for Sony and 1423 for Phillips. Depending upon your TV, you may wish to use only one or the other code. Through software, you can turn either one off, leave both off, or allow both to remain active.
Software uploading is accomplished using our program Bootloader, which is available on our website (http://www.dipchipelec.com). The latest software is also available on our website in the ‘Download’ section. This software is only uploadable via Bootloader.

Once Bootloader is installed on your PC, follow the on-screen instructions. On some PCs, Bootloader can only be properly run from within the folder it is located. If you are having problems, try opening the folder containing Bootloader and clicking on it’s icon.

You will be required to locate the software file you are to upload.

Next, be sure to use a straight-thru style of DB9 RS232 cable from your PC serial port to the connector on the IR1 board.

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
	
	


	
	
	
	



� V1.1 for rev 3 board.





