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1. 
POWER-ON BEHAVIOUR

1A.
When FreHD is connected to a TRS-80, and the TRS-80 is running but the FreHD is powered  down, the RED LED on FreHD will flash.

1B.
When FreHD is powered up, whether connected to a TRS-80 or not, if the SD card is unable to be read then the RED LED will flash.
2.
BS170 ANOMALY

2A.
It turns out there are two different polarities for the BS170 (Q1) and the Fairchild product I used for the first 100 or so FreHDs is backwards which is why it is mounted reversed to the screen printing on the PCB.  If you are building a FreHD from scratch and it gives flashing RED LED and otherwise won't work, try changing the polarity and see if that helps.

3.
SD Card NOTES

3A.
My testing was done with a Sandisk 1.0Gb SD card - it worked OK

3B.
My testing with HP 128Mb SD cards was initially beset with problems, which have been fixed in the 2.03 firmware release.  

3C.
Cards must be formatted on a PC in FAT32 only

3D.
Card must have a volume name, any will do, and leaving the name blank will result in a card which will not mount.  All cards supplies by me will have the volume name: TRS80HDD

3E.
Model 4 Image file as supplied is hard4-0 and will have the following specs: 840 cylinders, 6 heads, 6 partitions, named HARDA-HARDF.  Password for each partition is PASSWORD, and each partition is 140 cylinders/6 heads each.  Refer to RSHARD documentation on partitioning by cylinder.  These specs were chosen because the approximate a Seagate ST-251-1 MFM 42Mb hard drive.  On partition 1 (HARDA / cylinders 0-139) is: LS-DOS 6.3.1 Level-1K.  On partition 2 (HARDB / cylinders 140-279) is: FreHD utils Import2/Cmd, Export2/Cmd, Fupdate/Cmd and Vhdutl/Cmd.   SEE 11A, BELOW.
3F.
Model III image file as supplied is hard4-0 and will have the following specs: 840 cylinders, 6 heads, 6 partitions, named HARDA-HARDF.  Password for each partition is PASSWORD, and each partition is 140 cylinders/6 heads each.  Refer to RSHARD documentation on partitioning by cylinder.  These specs were chosen because the approximate a Seagate ST-251-1 MFM 42Mb hard drive.  On partition 1 (HARDA / cylinders 0-139) is: LS-DOS 6.3.1 Level-1K.  On partition 2 (HARDB / cylinders 140-279) is: FreHD utils Import2/Cmd, Export2/Cmd, Fupdate/Cmd and Vhdutl/Cmd.  SEE 11B. BELOW.  
3G.
CP/M image file is different to the LS-DOS and LDOS image, to fit in with the limitations of the hard disk drivers we had on hand.  CP/M is set up on two 15Mb files, hard4-0 and hard4-1.  Both are mounted with the CP/M boot disk and gives a total of 30Mb storage: hard4-0 is drives A: and B:, and hard4-1 is drives C: and D:.  Each drive letter has 7.5Mb of usable storage.  Included on the FreHD information CD-Rom is a CP/M boot disk, disk4-0 which needs to be made with a catweasel (or similar device) or contact Ian to obtain one. 
4.
PCB ASSEMBLY NOTES

4A.
Start by soldering the SD card socket first.  It will be very difficult to solder all the small tags once other components are surrounding it.  4 large tags mount the SD card socket, and there are 9 electrical tags along the back and 3 tiny tags down the left side.   Use a very fine (0.3mm-tip Goot brand) soldering iron and 0.5mm or 0.7mm resin core solder.  One way is to put solder onto each of the pads, place the SD socket on the PCB and simply re-heat each solder pad to make a permanent connection.  Solder the front 2 large tabs first, this will hold the socket to the board. Next solder the back 2 large tabs and check that an SD Card will click in place and will release smoothly when pressed a second time. Reheat the tabs if the card is not ejecting smoothly.  Then solder all the remaining tags. Lastly, this is important, check with a multimeter that there are no bridges or incomplete connections before proceeding with building the rest of the board.

 4B.
Continue construction by inserting the IC sockets. In its current design the ICs orient both directions, so bear this in mind when soldering sockets and inserting ICs... The PIC18F4620 and DS1307 point to the left, all the other ICs point to the right.

4C. 
When soldering sockets make sure they are flush with the board. Solder pin 1 first and a pin on the diagonally opposite side. If all pins are not flush, reheat pin 1 or the opposite pin, press down o the socket and resolder  before continuing  to solder the remaining pins.

4D.   
Solder the resistors next, followed by the crystals and then the capacitors. Some of the capacitors are electrolytic types and there have to be inserted according to their polarity, ensure that the positive is aligned with the markings on the overlay. 

4E. 
The BS107 anomaly has been discussed in 2A, above.  It's important, don't forget it.

4F.  
Solder the LEDs onto the board the red one is closest to the SDCARD socket. One side of the LED has a flat edge this denotes cathode (negative) this flat edge should align with the screen on PCB which point toward the battery holder . 

4G.
After assembly, and before plugging in the ICs, SD Card, and the TRS-80, power the unit up and observe 5V on the power pins of the 6 ICs and 3.3V on pin 4 (the power pin) of the SD-card socket.
5. 
ABOUT THE LEDS :

5A. 
 If no power to the board, current leaks from the TRS80.  Behaviour of the emulator is non-defined. (flashing red led may just be an artefact) - see 1A, above.

5B. 
When power is good :

5B.1
Green led flashes when access to the emulator is made (any access, so reading time, version, etc.. will flash the green led)

5B.2
Red led flashes when a card is inserted and no file system (FS) can be mounted

5C.
When FS mounted, red ON indicates that it is NOT safe to remove the SD card (writes pending -- the timestamp of the hard drive image file update is delayed by 3-4 seconds)

 5D.
If both LEDs are solid ON, the emulator is in bootloader mode.

6. 
THE FreHD EMULATOR TEAM

6A.
Fred Vecoven: concepts, engineer, prototypes, PCB design, firmware.  Web site: http://www.vecoven.com/ from: Belgium

6B.
Andrew Quinn: beta-tester, software developer (Vhdutl/Cmd).  Web site: http://www.quicktrip.co.nz/jaqblog/home/82-trs80m44 from: Auckland, New Zealand

6C.
David Cooper: beta-tester, other system adaptations (Kaypro, TRS-80 M1 etc.).  Web site: www.trs-80.us from: Seattle, Washington

6D.
Ian Mavric: beta-tester, assembly, marketing, videos.  Web site: http://ianmav.customer.netspace.net.au/trs80/, youtube: RE1974, from: Melbourne, Australia
6E.
Malcolm McLeod: beta tester, Model 1 support team member.  From: Melbourne, Australia

6F.
Raymond Whitehurst: beta tester, Newdos/80 2.5 support team member.  From: Melbourne, Australia.

7.
TANDY HARD DRIVE CABLES

7A.
The FreHD unit can be used with the standard hard drive cable which comes with Radio Shack hard drives, but note they have two locating tabs - the central one needs to be shortened by 2mm and the one on the edge o the connector has to be removed altogether.  This is so the cable will go into the boxed 50-pin header on the FreHD.  It will still take a considerable push to put the cable in, so those assembling their own Kit A or B may chose to put a simpler DIL strip header instead of the boxed header.  In this instance the Radio Shack cable need not be modified.

8.
FIRMWARE REVISIONS

8A.
1.08 - Original prototype PIC firmware contained several bugs, not for public release.

8B.
2.01 - fixed most bugs but not FastFS bug, not for public release.

8C.
2.02 - first public release and fixed FastFS bug, much faster than previous revisions.

8D.
2.03 - has a patch to work around a problem when using HP 128Mb SD cards, released to public on 25/5/13.

8E.
2.07 - has improved error checking routines which fixed a bug when rapid read/writes occur.  Released to the public on 12/5/13.

9. 
PROCEDURE TO PATCH LS-DOS TO NOT ASK FOR DATE AND TIME

9A.
Use "super utility 4" (su4/cmd).

In SU4 :

- type '1' to go to "Zap Utilities"

- type '1' to "Display Sectors"

- SU4 asks "Drive, Track, Sector". Answer is "0,0,2"

- SU4 display the sector data

  You need to modify address C2 and C3.

- Type 'M' to enter modify mode, and use the arrows to go to C2

- type FF FF <enter>

- SU4 asks to confirm, type 'U' to update

At the next reboot, the data/time won't be asked.

I suggest to add a command with auto :

AUTO VHDUTL (GET

This time, at the next reboot (and all further reboots, obviously), you get date/time from the RTC on the emulator.


10.
HOW TO USE VHDUTL/CMD (by ANDREW QUINN)
10A.
See document: FreHD Utilities.docx

11.
HOW TO SET UP A MODEL 4 LS-DOS 6.3.1 OR MODEL III LDOS 5.3.1 FreHD BOOT DISK (by RAYMOND WHITEHURST)
11A.
Model 4: See document: FreHD RSHARD6 Setup.PDF
11B.
Model III: See the same document but change references to RSHARD6 to RSHARD5

