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	The contents of this package demonstrate a simple keyboard and text-display interface for the XSOC system.  XSOC is a CPU architecture hosted on an FPGA platform.  (Please see 'License Agreement' for more information.)  


In order to support the keyboard and text-display, the original XSOC Verilog design was modified to create XSOC+.  XSOC+ is the original XSOC system, plus keyboard and text support.  Unfortunately, the keyboard and text-support require some additional hardware : XSOC+ can only be hosted on an Xess XS40 v1.4 board w/128KB RAM.  





XSOC+ cannot run on the original 32KB XS40 boards!





	Development and testing were performed on an XS40-010+ v1.4, available from http://www.xess.com  This package is based on XSOC v0.93B (http://www.fpgacpu.org)


Contents


This preliminary release contains demo binary files, but lacks some source-code files.  (The source files are needed to independently recompile and rebuild the entire 'XSOC+' environment.)  All source files will be released at a later date.


Changes to the original XSOC v0.93 (Verilog)





Hardware


The XSOC parallel port has been removed, to make room for the keyboard port.





The framebuffer base address of the VGA controller has been changed from 0x0000 to 0x4A00.  The change of address was necessary to increase the main program memory.


The keyboard port is at peripheral[1] (0xFF20 base.) 





Software


The libxr16.c file has been extended with libxr16e.c.  libxr16e contains 16-bit integer math functions for divide, multiply, modulus. The stack-pointer value has been changed from 0x7FFE to 0x03FE.





The LCC-XR16 compiler now handles variable shifts (a>>b, b<<a) correctly.  





An alternate version of the LCC-XR16 compiler preserves all integer registers for function calls. The libxr16 package was rebuilt by this alternate compiler.





Additions to the original XSOC v0.93 (Verilog)


Keyboard and text-display support!  The text-display is implemented entirely in software, using the existing XSOC video-DMA engine.  The keyboard support module consists of two components, 





(1) a Verilog scancode reader (kbscanio.v)


(2) a software library to poll the reader, and convert scancodes into ASCII characters








Keyboard port (kbscan.v, kbscan05.v, bscanio.v)


Kbscan.v is the scancode reader. The two PS./2 phsyical device signals (kbclk, kbdata) drive a simple state-machine.  The state-machine operates a shift-register to capture a scancode and check endparity.  The computer interface is a simple 'ready/acknowledge' handshake.  Kbscan.v raises when a new scancode is ready.  The host reads the byte-value (o_byte), then raises 'i_ack' to reset kbscan.  





Kbscanio.v encapsulates kbscan's logic into an XSOC-compatible I/O interface.





Kbscan05.v is a 'compact 4005XL' version of kbscan.v (in other words, kbscan didn't fit on the XC4005XL.) Kbscan05 lacks an output buffer.  After receiving 1 PS/2 scancode, the state-machine 'locks' the PS/2 bus, forcing the PS/2 device to idle.  After the CPU reads the scancode, the bus is released and ready to receive more scancodes.  Both kbscan and kbscan05 share the same external interface.


Keyboard BIOS (kbbios.c, kbbios_t.c, kbbios.h)


Kbbios_t.c - table data containing physical scancode values 


Kbbios.c - software routines to process scancodes from the KBport





For application programs, kbbios has just two relevant calls :


Kbbios_process_scancodes() - process pending PS/2 scancodes, update ASCIIbuffer


Kbbios_asciibuffer_get_key() - return 1 byte from ASCIIbuffer





Since the kbport has no DMA/interrupt capability, the application must poll the keyboard port periodically (every milisecond or so!)  On the XS40-05, the kbport must be read constantly!  


Text-Display BIOS (VBIOS.c, VBIOS.h)


VBIOS.c, VBIOS.h, glyphs2.c





Glyphs2.c - hex-coded font bitmap (generated by vgafontc.exe)





Vbios.c contains two logical groups of functions.


low level routines (vbios_p_XXX), these interact with the hardware (framebuffer RAM)


high level routines (vbios_v_XXX), these are exposed to the system (application interface)





Bugs & Limitations


Nothing has been thoroughly tested so far.  





The keyboard port scanner is very simple. It must be polled by CPU constantly to avoid device overflow.  (In the future, the keyboard-port may operate on an interrupt basis.)





The Video BIOS routines support character (alphanumeric) type only.  There are no functions for bitmap or vector graphics.





As distributed, the files in this package cannot be compiled with the LCC-XR16 compiler.  XSOC+ can only be compiled by special versions of LCC-XR16 and XR16asm.  These will be made available separately.


The libxr16e.s assembly file is older than the corresponding C-source. It cannot be rebuilt with the XSOC compiler found in the original XSOC distribution. 


License Agreement (Terms of Usage)


The extensions/enhancements in this file, collectively called XSOC+, are released under GPL (GNU public license.) The CPU and its associated components, belong to the original XSOC distribution, which was released under the XSOC license agreement (available for view at http://www.fpgacpu.org/xsoc/LICENSE.html.)  





What does this mean for you?  The kbbios, vbios, kbport design code can be freely used/distributed in anyway acceptable under GPL terms. But the XSOC hardware platform, which serve as a 'demonstration vehicle'  for the kbbios/vbios code, remain under the restrictions of XSOC's license.
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