The ACME  PIC programmer

Copyright 2006 © Science Specialists, Inc.
  Congratulations for picking the ACME PIC programmer.  You may already know from our website that this programmer started as a reverse engineering of the now famous ITU PIC-1 serial programmer by Chris Sakkas.  The author of that system reportedly passed away. And so this offering, almost ten years later, is meant to resurrect that classic. Its advantages include full buffering of the computer parallel port, simplicity, and low cost (perfect for students and hobbyists).  To build and use this board you will need the following:
	Tools & Equipment:
	Time:

	· Rosin cored solder 
	· Expert       30

	· Low watt soldering iron
	· Average    60

	· Diagonals and pliers
	· Beginner   95

	· Voltmeter
	Programs:

	· Non-conductive table top
	· PIC 16F(C)8x

	· 12-16V AC or 15-20V DC 
	· PIC 12C5xx

	· Windows 98,2000,NT,XP    based computer
	· PIC 16C55x/ 6x/6xx/7x/7xx

	· 25 pin Printer Port & cable
	Patience required:

	· IC-Prog software, www.icprog.com
	     Above average!


e-mail: kimble@gunstar1.com
site: www.gunstar1.com/scispec.htm   
Address inquiries to:

Science Specialists, Inc.

1800 Sheckler Road

Columbia City, IN, 46725
Board Operation
Microchip offers a broad line of compatible processors that can be programmed using a serial programmer such as this one. These can include the ability to input and output analog signals and the ability to control very large arrays of digital inputs and outputs.  Here are 5 steps to successfully program your processor:

1. Use a text editor to write the program out in C-Language, Basic, or Assembly language specific for the chosen processor and language compiler. Pic Basic Pro, can be purchased on the internet and is excellent for this. Note, several low cost basic and C compilers, some free, can be found on the net (Two compilers are shipped with the board for this purpose. See readme document on CD)  Assembly language and C compilers are also available from Microchip and there are many good texts on how to use these programs.  To begin, you might first create a program in Windows notepad named “blinker.bas” for the 16F84 chip and expecting to use Pic Basic Pro or their shareware demo as the compiler.  

2. Next, compile the program into hexadecimal format following the instructions for your compiler.  This is often done from the DOS prompt.  For Pic Basic Pro this might involve typing something like 
“pbp –p16f84 blinker.bas”

at the command prompt of the XP or Windows 2000 DOS window.
3. Be sure the board is on an insulating surface or is attached by standoffs to an insulating board.  Once the hexadecimal file is created by the compiler place the PIC chip in the 18 or 40 pin ZIF socket and connect the board to the parallel port of the computer.  Next activate the program ICProg.  This program has a number of options. Select the propic2 programming option and use the check boxes to invert all the bits except mclr.  If you have a Windows 95 or 98 machine you will not have to do anything special to the icprog system.  If you are using windows 2000, NT or XP you will need to place a copy of icprog.sys in the system directory of windows and then select in the options window of icprog to “Use Windows Driver”.  When you activate icprog, the mclr or programming light should extinguish.  It should then only light when a program is being sent to the chip.  For further info see www.icprog.com.  
4. Finally, select the processor you wish to program and send the hex file to the processor.  Generally do not modify fuse settings unless you wish to block further programming and understand the consequences.  If successful, icprog will be able to read the chip and will confirm the program. If you are not successful, you may need to troubleshoot the board or you may have a bad PIC processor or one where the fuses are blown.

 Remove power and remove the programmed chip. Place the chip in the circuit for which it was intended and activate to test the programming result.  A good first program is just a simple blinking light routine. See “blinker.bas” for example on the CD.  To rapidly test the programmer we have provided this program already compiled on disk.
The hexadecimal file for a 16F84 processor is included in examples on the CD under the name:  blinker.hex .
Troubleshooting

To troubleshoot the board, with power off, check very carefully for cold solder joints or inadvertent solder bridges. Next apply power with the printer cable disconnected and the PIC processor removed.  The LEDs should light.  First confirm that the two voltage regulators are working.  The output of the 7805 should be 5V and the output of the LM317 should be 13V.  None of the components should be hot to the touch.  Next, using a 5V and 0V digital logic input to the appropriate parallel port pins, use the circuit diagram provided and confirm that toggling these pins causes the appropriate pins on the ZIF socket to toggle correctly.  You may wish to check the logic inverters on the 74LS06.  Do not be alarmed by the 12 volts at the output of the 74LS06 going to the base of the transistor controlling the 13V mclr signal. However, it is always possible that a component could have been faulty when received from the manufacturer.  Alternately, if too much heat was used when soldering, it is possible that one or more of the components may have shorted or developed an open.  This is not a particularly complex circuit but we simply do not have staff or resources to provide debugging or refunds for assembled kits (see warrantee). We can only verify that the boards we have built here in testing this device worked and were sound.   
Construction Detail: 

1. Identify and install each of the 10K ¼ W resistors (brown-black-orange) shown on the silk screen picture included, placing the components on the silk screen side.  After soldering, trim the leads on the bottom side flush with the board. Reflow solder as needed to give a clean bridge free connection.  If you have never soldered before, practice first.  You must heat the component and let the solder flow into the junction.  Overheating can damage components.  A components list with Digikey part numbers is provided.
2. Identify and install each of the other resistors according to the following color codes.

2260 ohm ¼ W (red-red-blue-brown)

243 ohm ¼ W (red-yellow-orange-black)

2200 ohm ¼ W (red-black-red)

100 ohm 1/2 W (brown-black-brown)

3. Install the 14 pin DIP socket and the 18 pin ZIF socket

with the notches oriented as shown on the silk screen.

4. Insert and solder LEDs.  Long lead generally denotes positive (arrow shaft side on silk), flat on plastic denotes negative (arrow tip with line on silk).

5. Install all 0.1 uf non-tantalum capacitors.

6. Install the two tantalum capacitors, orange blob shaped.  Positive is denoted with line and lettering use magnifier to identify.  Find (+) sign on silk screen side of board.

These are aligned facing one another.

7. Install T1 and T2, the two pn2907 transistors with the flat side as shown on the silk.
8. Install the LM7805 and the LM317 with the flats as shown on the silk.

9. Install the bridge rectifier RB151 with the (+) sign oriented as shown on the silk. 

10. Install the DB-25 male connector being careful to solder all pins.

11. Install a 3.5 mm phone jack or appropriate power connector, e.g. a two pin standoff  see parts list, so that power can be provided easily to the board.

12. Finally, install the 470uf electrolytic capacitor.

13. You may wish at this point to attach the board to a small square of plastic or wood cut of similar size so that you do not have to worry about touching the bottom to conductive material accidentally.  
14. Install the 74LS06 with the notch in the chip as shown on the silk screen.  

15. We strongly recommend that you go through the troubleshooting scheme outlined earlier in this booklet before connecting to your computer.  Diligence is important.    Science Specialists, Inc. will not be held responsible for errors in assembly leading to damage of computer equipment, circuit components or the PIC processor.  

16. You rock !!!  You can now control the world for less than $5.00 per adventure!!  Have fun… &Remember: “Never give up. Never Surrender”-Tim Allen/Galaxy Quest  
Condition and Warrantee: Sorry, to reduce cost no warrantee of any kind is made. Any damage to equipment or components due to the use or misuse of this board is at the risk of the customer.  Because of this, extreme caution should be exercised during assembly and use, caveat emptor.  The expertise needed to build, use and debug this board is typical of a college student with knowledge of introductory digital principals.  Please read all instructions before attempting to build or use. Because of the low cost and high reliability of most components from Digikey or the manufacturer, the user is advised that in case of legitimate failure, replacement is the responsibility of the user and not Science Specialists, Inc.  This should under most circumstances be to the user’s benefit by being faster, less expensive, and more reliable (see included parts list).  

Parts List
	Quantity
	Identification
	Description
	Digikey #

	Resistors

	9
	R1-R6,R8-R10
	10K ¼ W
	10KQBK-ND

	2
	R7,R11
	2.2K ¼ W
	2.2KQBK-ND

	1
	R12
	100 ohm ½ W
	100H-ND

	1
	R13
	2260 ohm ¼ W 1%
	2.26KXBK-ND

	1
	R14
	243 ohm ¼ W 1%
	243XBK-ND

	Capacitors

	1
	C1
	470uf,25V radial
	493-1304-ND

	1
	C2
	1uf Tantalum
	399-3529-ND

	1
	C3
	10uf Tantalum
	399-3563-ND

	3
	C4-C6
	0.1uf ceramic
	P4923-ND

	Sockets & Conn.

	1
	DB25
	DB25,Male,rt.angle 
	4225ME-ND (rt.ang.)

183-925M-ND (vert)

	1
	ZIF18
	ZIF18
	3M1801-ND

	1(optional)
	ZIF40
	ZIF40
	3M4001-ND

	1
	@74LS06
	14 pin DIP socket
	AE9991-ND

	Discrete Components

	1
	74LS06
	74LS06 hex inverter
	296-15069-5-ND

	2
	T1,T2, PN2907
	PN2907 transistor
	568-1752-1-ND

	1
	W05
	RB151 or W05G rect.
	RB151-BPMS-ND W005G-E4/1GI-ND

	1
	LM317
	LM317LZ, volt. reg.
	LM317LZOS-ND

	1
	7805
	78L05ACZ, 5V reg.
	LM78L05ACZFS-ND

	2
	LED
	Red LED, 2.54 mm
	160-1665-ND

	1 (optional)
	Connector or minijack
	Connector

Minijack
	277-1022-ND

MJ3536-ND


