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This document was originally created at Gibson’s G-WIZ labs in March, 1996. It documented design changes necessary for a revision of the Echoplex Digital Pro hardware Rev B. Many of these ECOs are performed as rework on the current hardware. This does not include changes from Rev A or A1 to Rev B.





This is an updated version, with corrections, clarifications, and new additions.











Sections





Changes for the current hardware. (possible as rework)


Changes for the current footpedal. (possible as rework)


Changes requiring hardware design updates.


Outdated changes, no longer needed but left here as reference.

















�
Changes for the current hardware





These changes can be performed on the current (Rev B) hardware design as rework or parts changes. They must be included in any future design revision.











1.  BrotherSync circuit





Problem:  





BrotherSync doesn’t work with more than 3 units. The pull-up resistor on the sync line is 2.2k, and when 3 or more are in parallel, the impedance gets too low and the line can’t get pulled down.





Description of Changes:  





	change R62 to 10KΩ, 5% carbon film resistor





Rework:





Change R62 to 10KΩ, preferrably in assembly.





Make changes to:





	Schematic, BOM, assm drwgs





History:





This rework has been done since sometime in 1995.

















2.  ADC0804 / heat problem





Problem:





When the Echoplex is hot, the undo button starts to execute the record function. I think we also get problems with loops decaying due to incorrect readings of the feedback pot.  This is caused by an incorrect pin connection on U12, the ADC0804. Pin 5, the INTR output, was inadvertently connected to +5.  Disconnecting it from +5 fixes the problem and also removes a noise source from the power rail, since the pin was periodically trying to pull low.





Description of Changes:  





Disconnect U12/pin 5 from the +5 rail and leave it floating. 





Rework:  





On Rev A1/B hardware this can be accomplished by cutting the pin or lifting it before the part is inserted for assembly. For future hardware it should be disconnected in the layout.





Make changes to:





	Schematic, layout, films





History:





This has been done as production rework since late 1995.

















3.  Use switching regulator for Digital Supply





Problem:





The linear regulators we are using generate a lot of heat, which sometimes causes failures in operation. PowerTrends makes a switching regulator (PT5101N) that works great and generates very little heat. By using it we use one part to replace two linear regulators, heat sink, associated screws and washers, thermal grease, and assembly labor, as well as costs from repairs, returns, and customer support.  Since this is a single sourced part, we need to maintain the possibility of going back to the linear regulators and heat sink, so the new layout and documentation should show both possibilities and maintain that option.





Description of Changes:  





The PowerTrends PT5101N will be placed in parallel with U28 and U40, as the primary option.





Add the PowerTrends PT5101N switching regulator with:


	pin 1 connected to unreg DC after C114


	pin 2 connected to digital ground


	pin 3 connected to 2 ferrite beads





Add 2 ferrite beads:


	connect pin 1 of each to pin 3 of the regulator


	connect pin 2 of one bead to the +5 rail at C117


	connect pin 2 of the other to the other +5 rail at C101





Documentation should indicate that U40 and U28, the heat sink, associated screws, washers, mica insulators, thermal grease, etc. should be removed if we are using the PT5101N regulator. They should be marked as “no stuff.”





Alternatively, the documentation should indicate that the PT5101N and the two ferrite beads must not be used if we are using the linear regulators U28 and U40,  heat sink, screws, etc.











�














For the layout, this is the vertical version of the PT5101. Parts will probably need to be shifted around to accommodate it, so check the dimensions. It is somewhat heat sensitive, so avoid locating it right next to the transformer. It would be acceptable to locate it in the same spot as U28, and eliminate one of the beads. If this is done, be sure there is a ferrite bead between the outputs of U28 and U40, so if these are installed their outputs can be isolated by removing the bead.





Rework instruction:





Remove U28 and U40, as well as the associated heat sink and screws. Solder the 5101N in the holes for U28. It is pin compatible. With 22 gauge wire or thicker, connect Pin 3 of the 5101N to the pin 3 hole at the U40 location.





Make changes to:





BOM, schematic, layout, film, assembly drawings, fab drawings.





History:





This has been done as production rework since early 1998.

















4.  New Pal Software





Problem:  





A bug was found in the software for the U29 PAL. This caused glitching with some versions of the 74HC138.





Description of Changes:  





Use the new version of software.  The correct versions are:





for PAL16L8:		


	U29 (DECLOOP):		DECLOOP6.JED


	U33 (DRAMLOOP):		DRAMLOOP.JED





for PALCE16V8H


	U29 (DECLOOP):		DECLPCE6.JED


	U33 (DRAMLOOP):		DRAMLPCE.JED





Rework:





For existing units, it will be difficult to tell the pal version since it was probably not labeled clearly. If there are unexplained crashes and strange display behavior, change the PALs to ones known to have the correct firmware. New units should all use PALs programmed with the latest firmware.








Make changes to:





BOM,  Assembly Drawing, firmware files for production part programming.





History:





This has been implemented since late 1995.

















5.  Increase Delay for /DTACK line





Problem:  





Production failures occur because some 74HC138’s are too fast for the delay on the /DTACK signal line.





Description of Changes:  





Increase delay by changing R75





R75:	820Ω  5%  Carbon Film Resistor





Rework:





Change listed part to new value. This should be done in assembly for new production units.





Make changes to:





Schematic, BOM





History:





This has been implemented since late 1995.




















6.  Adjust Output Gain





Problem:  





Output gain is too low.





Description of Changes:  





	Change R30 to 22.1KΩ, 1% metal film resistor





Rework:





Remove old resistor from R30, replace with 22.1KΩ. This should be done in assembly for new production units.





Make changes to:





	Schematic, BOM





History:





This has been implemented sporadically as production rework since late 1997.




















7.  Adjust Input Gain





Problem:  





Input gain is too sensitive





Description of Changes:  





	Change R10 to 10.0 KΩ, 1% metal film resistor





Rework:





Remove old resistor from R10, replace with 10.0KΩ. This should be done in assembly for new production units.





Make changes to:





	schematic, BOM





History:





This has been implemented sporadically as production rework since late 1997.

















8.  Replacement of CS4248 Codec





Problem:  





The crystal CS4248 is out of production and no longer available. There is a replacement part available for it, which is pin for pin compatible.





Description of Changes:  





Change U8 to Crystal CS4231A-KL





Make changes to:





Schematic, BOM, Assembly drawings





History:





This has been implemented since late 1998.

















9.   Wider adjustment range on VCA offset trim





Problem:  





On some units the trim pot doesn’t go far enough to null out the offset in the VCA.





Description of Changes:  





Change R13, R14 to:	 47.5KΩ 1% Metal film resistor





Rework:





Change listed parts from 221K to new value. For existing units, this is only necessary if the VCA trimpot cannot be set to null out the VCA offset in the test. This should be done in assembly for new production units.





Make changes to:





Schematic, BOM





History:





This has been implemented since early 1996.

















10.  Eliminate digital noise crosstalk while in Mute. 





Problem:  





When the loop audio is muted, a faint digital noise can be heard in the loop audio which vaguely correllates to the audio in the loop. A number of users have noticed this and complained. This noise is caused by the digital signal to the Feedback LED crosstalking into the audio on the front panel PCB. Slowing the rise time of this signal eliminates the crosstalk without affecting the function of the Feedback LED. This is not ver easy to fix with rework, but it should be done since it has caused complaints and returns.





Description of Changes:  





Add a 10uF 16V Electrolytic cap between RP5/pin 5 and ground.


Add a 10uF 16V Electrolytic cap between RP5/pin 7 and ground.





Rework:





The board must be removed from the chassis to make the mod. The capacitors should be on the top side of the board close to the front edge, in front of U26. Solder the negative lead to the ground plane near RP5, by first scraping off a little of the solder mask to reveal the copper. Wrap the positive lead around the front edge of the pcb and solder it to the correct pin of RP5 on the back side. The positive leads of the two capacitors should be kept well separated from each other or insulated. Use epoxy to firmly attach the capacitors to the PCB.  





Make changes to:





Schematic, BOM, layout





History:





This has probably never been implemented in production, although it may have been done for a while in 1997 or 1998. Some units have been repaired with this mod. The problem was discovered in late 1997.

















11.  Reduce Loud Pops on Power-up and Power-down





Problem:  





On power-up and power-down, we get big dc shifts on the audio output, which causes loud pops, blown speakers, and irritated users.  The mute circuit helps some, but it could be improved a little bit with a resistor change.  The main problem, however is that the 12 volt rails power up and power down at different rates.  The +12 goes down much faster than the -12 due to larger current draw. When the +12 rail reaches 0 volts, the negative voltage on the -12 rail causes various opamps to latch-up and put out big dc shifts.  So the trick is to get them to discharge at the same rate, which is done by adjusting the filter caps on the unregulated dc to match the current draw for their respective supply rail.





Description of Changes:  





Change R19 to 2.2 KΩ 5% carbon film resistor (mute circuit)


Change C107 to 330 µF 50V electrolytic  (filter cap)





Rework:





Change R19 and C107 to appropriate values. This should be done in assembly for new production units.





Make changes to:





Schematic, BOM





History:





This has never been implemented in production.

















12.  Increase range of pedals that will work in feedback jack. 





Problem:  





Some volume pedals have a max impedance value that is too low to reach the full scale of feedback values, so there could be loop fade problems when the pedal is inserted.





Description of Changes:  





Change R39 from 3.9KΩ to 2.2KΩ 5% resistor





Rework:





Change listed part to new value. This should be done in assembly for new production units. Not necessary for existing units unless a problem is reported.





Make changes to:





BOM





History:





This has been implemented in production, I don’t know when it was introduced.

















13.  Use proper size and voltage cap for C46





Problem:  





The part being installed at C46 is huge and does not fit the layout at all, causing manufacturing problems. It is marked as .47uF 100V POLYFILM on the BOM, which is far bigger than necessary. This should be changed to .33uF 50V to get a smaller cap. Use polyester or stacked metal film to get a smaller case size. If the loop audio is having problems, noisy, or fading, it could be caused by manufacturing problems with this part. 





Description of Changes:  





Change C46 to .33uF 50V film.  Change C46 description to read:





CAP FILM .33UF  50V  5%  13mmD 10mmLS  6mmT .5mmLD





Make changes to:





BOM





History:





This has never been implemented in production.














14.  Power down discharge





Problem:  





If power cycles very quickly for some reason, C92 doesn’t fully discharge and the 68000 doesn’t go through the proper power up sequence when power comes back. This not a critical change, so it can be considered optional for rework on existing hardware.





Description of Changes:  





	Place a 1N4148 diode in parallel with R80 





�











Make changes to:





	Schematic, BOM





Rework:





Solder diode in parallel with R80, with anode connected to PWRUP and cathode to +5V. This requires an extra step for production rework, and can be considered optional since this is not a critical issue. It should be corrected for a design revision.





History:





This has never been implemented in production.














15.   Chassis Ground Connection





Problem:  





The screw that connects the chassis to earth ground should not be painted. All of the production units I’ve seen have a black screw here.





Description of Changes:  





The screw that holds the PCB to the chassis between the transformer and the fuse should not be a painted screw.  It should also use a locking washer.





Make changes to:





BOM, assembly drawings

















16.  Reduce power and heat / CMOS pals





Problem:





It gets damn hot!  Switching to half power CMOS pals reduces digital power consumption by 24%. The +5 current draw is reduced from 720mA to 550mA. There are also quarter power versions of these parts which would give us even more power reduction, at greater cost of course. These parts require a minor change in the PAL software in order to work, so the updated code is needed if they are used. This new code doesn’t work with the ordinary 16L8 pals we’ve been using.





This change can be considered optional if we have made the change to the switching regulator above. However, this will still significantly reduce the heat generated by the TTL type PALs and the transformer, so it is still a very useful option if it is cost effective. The CMOS pals are generally more expensive than the TTL pals.





Description of Changes:  





Change U29 and U33 to PALCE16V8H-10P (AMD part #)


	(for quarter power use PALCE16V8Q-10P)


Change U29 software to DECLOOP5.JED


Change U33 software to DRAMLOP2.JED


(this software is available from Aurisis Research)





Rework:





Remove 16L8 pals, replace with new PALCE16V8. Best done in assembly for new units.





Make changes to:





BOM, assembly drawings, software





History:





This has never been implemented in production.














17.  Adjust Input LED





Problem:  





The LED should turn orange a bit sooner to warn of impending clipping/limiting.





Description of Changes:  





	Change R37 to 24 KΩ  5% carbon film resistor


Change R38 to 18 KΩ  5% carbon film resistor





Rework:





R37, replace 22K with 24K resistor.  R38, replace 22K with 18K resistor. This should be done in assembly for new production units.





Make changes to:





	Schematic, BOM





History:





This has never been implemented in production.














18.   Improved Frequency Response





Problem:  





The capacitor values we used on various op-amp circuits for bandwidth limiting to prevent oscillations are too large.  This causes the higher audio frequencies to be attenuated by several dB.





Description of Changes:  





Change C3 to 5 pF ceramic capacitor


Change C15 to 5 pF ceramic capacitor


Change C21 to 5 pF ceramic capacitor


Change C7 to 5 pF ceramic capacitor


Change C28 to 5 pF ceramic capacitor





Rework:





Change listed parts to new value. This should be done in assembly for new production units.





Make changes to:





Schematic, BOM





History:





This has never been implemented in production.














19.  Use Audio Quality Capacitors for AC Coupling 





Problem:  





An ordinary ceramic bypass cap is being used for AC coupling at the input, capacitor C1. This should be a film cap. This is not critical for existing units, but should be done for new production units.





Description of Changes:  





Change C1 to .1UF Polypropylene Metal Film





Rework:





Change listed part to new cap type. This should be done in assembly for new production units.





Make changes to:





BOM





History:





This has never been implemented in production.











19.  Use a socket for the EEPROM at U21 





Problem:  





A future version of Loop software will have a new feature of parameter presets. We can fit 19 presets in the current eeprom. We would like the possibility to offer more presets, which takes an eeprom with more memory. If the eeprom is in a socket, it will be easy to provide these larger parts along with the upgrade for the user to install. 





Additionally, eeproms have a limited amount of writes possible in their lifetime. It takes a long time (100k writes or more), but eventually they give out. A socket for the eeprom makes it easier to replace.





Description of Changes:  





Use an 8 pin socket at U21, insert the 93C46 eeprom in the socket.





Rework:





This should be done in assembly for new production units.





Make changes to:





BOM





History:





This has never been implemented in production.











�
Changes for the Footswitch





These are changes that need to be made to the footswitch. These can be done as rework.








1.  Isolate Footswitch chassis from system ground. 





Problem:  





Static discharge currents to the metal chassis of the footpedal (from a musician’s foot) will travel up the ground of the cable, through the digital ground of the rack unit, and somehow find their way out to earth from there. Such events usually cause large voltage spikes through the ground, causing the CPU to reset. It’s potentially a safety problem as well. One simple way to fix this is to provide isolation between the jack on the Footpedal and the metal chassis. This can be done with an isolating washer or a plastic jack.





Description of Changes:  





Change the jack on the footpedal to use a plastic housing or an isolating washer, such that it won’t provide electrical contact between the gound on the cable and the chassis of the footpedal.





Rework:





Change the jack. This should be done in assembly for new production units.





Make changes to:





BOM





History:





This has never been implemented in production. Many users have modified their units with this change.

















�
Changes for the future hardware design





These changes are difficult to do as rework, but they should be included for the next hardware revision.














1.  BrotherSync Reliability





Problem:  





When units in a BrotherSync setup are turned on or off, BrotherSync can stop working or cause crashes. Switches are needed to cut off the units that have been powered down.





Description of Changes:  





Remove R63





Add 2N3904 npn transistor:


- collector connects to ring of BrotherSync jack (J10) ( actually to the choke, see #19 above) 


- emitter connects to R62, U24, etc.


- base connects to 2.2 KΩ 5% carbon film resistor, which connects to +5





Add 2N3904 npn transistor:


- collector connects to tip of J10, (actually to the choke, see #19 above)


- emitter connects to R76


- base connects to 2.2 KΩ 5% carbon film resistor, which connects to +5








�








Make changes to:





Schematic, BOM, layout, films

















2.  Limiter





Problem:  





The limiter never worked. It is supposed to be preventing the ugly digital distortion that irritates everybody.





Description of Changes:  





	Remove C25


Remove C26


Add 33KΩ, 5% carbon film resistor in parallel with C30


Change R20 to 470K





Rework:





This could actually be done as rework, but the 33K resistor must be mounted on the backside of the board. Care must be taken to locate the right spot and make sure there are no clearance problems with the bottom of the chassis.








Make changes to:





	Schematic, BOM














3.  Additional Chassis Vents





Problem:  





Airflow is constricted, so heat is not removed effectively





Description of Changes:  





Add louver vents on the other side of the bottom piece of the chassis, opposite the ones that are there now. 





This may not be necessary with the other changes for reducing heat. The vents can reduce effectiveness of the EMI shielding properties of the chassis. Preferably the openings will be small for this reason, so they are well below 1/4wavelength for any likely emitted frequency.





Make changes to:





	fab drawings














4.   Aluminum Chassis Top





Problem:  





With an all steel chassis, we get induction from the transformer, which causes vibrations and hum.  An aluminum top should fix this.





Description of Changes:  





Change the material for the top from steel to aluminum.





Make changes to:





Fab drawings, chassis drawings

















5.  LED Color Balance





Problem:  





On the two color LED’s, the orange color made by having both colors on is hard to distinguish from green. The red half needs to be adjusted.





Description of Changes:  





Change RP7 to a 220Ω 8 pin isolated resistor SIP


Change RP9 to a 220Ω 8 pin isolated resistor SIP


Disconnect line LD16 from RP7/2, reconnect LD16 to RP6/4


Disconnect RP7/1 from U30/2, reconnect U30/2 to RP6/3





Make changes to:





Schematic, BOM

















6.  Update Front Panel Graphics





Problem:  





Some of the front panel terms should be updated to be more clear. This requires a slight change in the silkscreen for the front panel graphics.





When the new LoopIV software is available, we need to update the front panel graphics a bit again to match some new features in this software. It probably wouldn’t make sense to do such a change before the software is available.





Description of Changes:  





Change  “Insert”  under Insert key to “Ins./Reverse”


Change  “Keys”  under parameters to “Switches”


Change  “LoopTrig”  to “LoopTrig#”


Change  “8ths/beat”  to  “8ths/Cycle”





For units shipping with the upcoming LoopIV software ONLY:


Change  “Load”  to “Load / Sysex”


Change  “Reserved”  to  “ParamSet”





Make changes to:





Graphics files, films, manual














7. Jacks labeled wrong on the Schematic





Problem:  





jacks are mislabeled in the schematic. The chassis artwork is correct. When the schematic is updated, these should be changed to match.





Description of Changes:  





Rename J2 “Output”


Rename J3 “Feedback”


Rename J4 “Overdub”


Rename J5  “Footpedal”








Make changes to:





Schematic

















�
Outdated changes





These changes were in a previous version of this docuement. They are no longer considered correct.  Updated ECOs should be created for these. They are included here as reference and as a placeholder.











1.  Modifications for CE-Mark EMC approval





Problem:  





Changes need to be made to the Echoplex hardware so that it can get CE approval.





Description of Changes:  





For each jack connector on the back panel, a common mode choke must be added. TDK part number TF0804B-08P-01. (see schematic below)





For the AC power line a common mode choke also must be added. TDK part number UF1922SG-181Y1R2-01. (see schematic below)





The ground line at each connector must be RF grounded by connecting a .01µF ceramic cap between it and earth ground, which is the chassis. (see schematic below)





The ground at five points on the board must also be connected to earth ground with  .01µF ceramic capacitors.  These should be located at the left rear corner, left front corner, front middle, front right corner, and right rear between the voltage selector and the heat sink.
