System Definitions SysDef.Mod

MODULE SysDef; (*For use with Portable Extended Oberon System* )

| MPORT SYSTEM

CONST VERSI ON* = "SysDef Feb/11/2020";
(*System Definition Mdul e provides addresses, constants, and sinple procedures for
the major hardware interfacing. Wiat is included: The major hardware of the main
board, such as nenory size and addresses, CPU interface registers, or franmebuffer
menory. What is not included: Mnor or transient hardware such as PMOD nodul es,
tenperature sensors, or other application specific hardware which is factored out
to their own subsystens.
The docunentation section (after the nodule) lists all the constants fromall
nodul es. This section will be eventually fol ded away.
Not e: The sane constants are hard coded in several nodules, copied in the
docunent ati on even when they repeat.

_____________________________________________________________________________ *)
(*The peripheral address map from PO. Conputer page 13.

# Unsigned Signed input output name in_ name out_
0 OFFFFFFCOH -64 ne counter reserved TI MER -

4 OFFFFFFC4H -60 swi t ches LEDs SW TCH LEDS

8 OFFFFFFC8H -56 RS- 232 data RS- 232 data RSDATA RSDATA
12 OFFFFFFCCH -52 RS- 232 st atus RS- 232 control RSSTATUS RSCTRL
16 OFFFFFFDOH  -48 SPI data (SD, net) SPI data (SD, net) SPI DATA SPI DATA
20 OFFFFFFD4H -44 SPI status SPI contr ol SPI STATUS SPI CTRL
24 OFFFFFFD8H  -40 PS/ 2 keyboard -- KEYBRD -

28 OFFFFFFDCH -36 nouse -- MOUSE -

Al these are negative nunbers in Oberon, which does not provide unsigned integers.
Exanpl e: SPI data address cal cul ated with Wndows XP Cal cul ator in DWORD di spl ay
node. Switch to Dec. Enter "-48". Switch to Hex --> FFFFFFDO, sane as above.

The nmenory-mapped peripheral address in software is FFFFFFxx. It is NOT used in
Rl SCo5t op. v, because the upper 8 address bits are NOT routed from Rl SC5. The act ual
address used in RISC5top.v is rather 3FFFFxx. The prefix 3FFFF will change in
firmware , when nore address bits are routed in Verilog. Fortunately, the software

menory map will stay the same. Addresses such as "-40" do not need to change.
*

_____________________________________________________________________________ )

(* Peripheral devices *)

TI MER* = -64; (*input*)

SW TCH* = -60; (*input*)

LEDS* = -60; (*out put *)

RSDATA* = -56; (*input and out put*)

RSSTATUS* = -52; (*i nput*)

RSCTRL* = -52; (*out put *)

SPI DATA* = -48; (*input and out put*)

SPI STATUS* = - 44, (*input*)

SPI CTRL* = -44; (*out put *)

KEYBRD* = -40; (*input. See WARNI NG *)

MOUSE* = -36; (*input. See WARNI NG *)

(*WARNING. I n | nput.Md these nunbers were swapped: -40 <--> -36 *)
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(%= =t m o m e eieiiaiiiooon
The CPU regi ster map from PO System page 13 page 104.

The RI SC processor features 16 registers (of 32 bits). RO - R11 are used for
expression evaluation. R12 - R15 have fixed, systemw de usage. Note that "12" can
be either a register or a nenory address, and these are not the same. Registers are
accessed with REG and LDREG while nenory is accessed with GET and PUT. *)

(* CPU reg| sters accessible with SYSTEM REG and SYSTEM LDREG *)

REGL12* = 12; (* Address of the module table MT (typically constant)* )

REGL13* = 13; (* Static Base address for variables in the current module SB* )
REGL4* = 14; (* Stack Pointer SP * )

REGL5* = 15; (* Return address LNK (fixed by RISC's BL instruction) * )

MIOrg* = 20H; (* Module Table actual mem address to be kept in MT (Reg 12) * )
Mr* = REGlZ (* Reg 12 alias is Module Table (R12 keeps the address of MT) * )
SB* = REGL3; (* Reg 13 alias is Static Base * )

SP* = REGl4; (* Reg 14 alias is Stack Pointer * )

LNK* = REGL5; (* Reg 15 alias is LNK * )

(*Trap handling: PO Applications page 77. Trap is installed in the first address of
the Modul e Table, that is MIOg = 20H. This is because the nmodul e nunmbers start at
1. There is no nodul e nunbered 0. The O-th |ocation of the Mddule Table is thus
free. It is used to install the trap.*)

(%= = m o n e il
Menory addresses from addr=0 to FFFF_FFFF. Boot parameters are near 0. Peripherals
are near the max address. Video RAMis bel ow peripherals, but above Meniim *)

(* Menory nmap; PO System page 104 *)

STACKSI ZE* = 8000H,; (* 32 kB. Was hardwired in Kernel.Init * )
STACKORG* = 80000H; (* stackOrg = 524,288; half a megabyte. * )
HEAPORG = STACKORG (* heapOrg = stackOrg * )
FSof fset* = STACKORG (* Not clear what it is * )
MEMLI ¥ = OE7EFOH; (* 1 MB minus 98,575 bytes of VRAM at the end* )
VRAMORG = OE7FOOH; (* start of memory-mapped display frame* )
VRAMSI ZE* = 1024*768 DIV 8; (* 1024 x 768 pixel, monocolor display frame* )
(* heapOrg = stackOrg on page 104; this is where the heap starts *)
(* heapLimt = MenLimon page 104; this is where the heap ends *)
(* _____________________________________________________________________________ *)

(*Hardwi red menory addresses 0, 4, 12, 16, 20, 24 are explained in PO Applications,
chapter 14.1, page 74 (2nd part of the book "Project Cberon 2013 Edition"). Address
4 is an interrupt vector explained on page 2 of RISC5. Update.pdf. Al these are
menory | ocations accessible with PUT and GET*)

(* Menory locations accessible with SYSTEM GET and SYSTEM PUT *)
SysStart Adr* 0; (*Branch instruction to the init body of Modul es*)

I nt VecAdr * = 4; (*Interrupt vector®*)

Menli mAdr * = 12; (*The limt of avail able menory*)

ModAl | ocAdr * = 16; (*The address of the end of the nodul e space*)
ModRoot Adr * = 20; (*The current root of the links of |oaded nodul es*)
ModLi mAdr * = 24; (* The current limt of the nodul e area*)

(* Copy and paste the entire followi ng block to the rel evant nodul es *)

(* BLOCK starts on the next |ine

(* PO Applications, chapter 14.1, page 74; RI SC5. Update page 2 *)
SysStart Adr = SysDef. SysStart Adr; (* 0;*)

I nt VecAdr = SysDef. I nt VecAdr; (* 4; *)
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Menli mAdr
ModAl | ocAdr

SysDef . Menli mAdr; (*
SysDef . ModAl | ocAdr; (*
ModRoot Adr SysDef . ModRoot Adr; (*
MbdLi mAdr SysDef . ModLi mAdr ; (*
BLOCK ends on the previous |ine*)

12; *)
16; *)
20; *)
24; *)

(* _____________________________________________________________________________ *)
(* Auxiliary definitions gathered by inspecting various nodul es*)

CARDO* = 1; (* The single SD disk with Cberon File Systent)

SPI FAST* = 4; (* SPI nopde. To be verified. Fast is "2" in SCC Md *)

(* Gaining access to registers at higher level w/o importing S YSTEM
will require a few regular exported procedures of the form Ge tReg,
LoadReg, Get, Put. These are defined below.* )

(* SYSTEM services can be used at higher level w/o importing SY STEM.*)
(* These services cannot be imported by a standalone MODULE*

Therefore, if you want to use SysDef.Mod for the BootLoader, then

the following must be commented out. *)

PROCEDURE LoadReg* (adr, value: |NTEGER);
BEA N SYSTEM LDREG (adr, val ue) END LoadReg;

PROCEDURE Get Reg* (adr: | NTEGER): | NTECER,
VAR val ue: | NTECER;
BEA N val ue : = SYSTEM REG (adr); RETURN val ue END Get Reg;

PROCEDURE Put Ment (adr, val ue: |NTEGER);
BEG N SYSTEM PUT (adr, value) END Put Mem

PROCEDURE Get Men* (adr: | NTEGER): | NTEGER
VAR val ue: | NTEGER,
BEG N val ue := SYSTEM GET (adr); RETURN val ue END Get Mem

END SysDef .

=2>(* Reference and information section is folded here *) &«
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