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16 bit control registers:
	name
	address
	access

	SPI
	0xA13000
	R/W

	CFG
	0xA13002
	W

	STATE
	0xA13002
	R

	VBLV
	0xA13004
	W

	SRAMB
	0xA13006
	W

	VER
	0xA13008
	R

	ROM_MAP_PORT
	0xA1300A
	W


SPI:
This register used for access to SD/MMC card. SPI can be used in 8/16bit mode. Word or  byte mode can be select by CFG register. Also SPI have two speed  modes. In low speed mode, SPI req 128 CPU cycles, for read each byte, in high speed mode, SPI req 16 CPU cycles, for each byte. Low speed mode used only for init SD card. Speed mode select by CFG reg.
CFG:
	bit
	Flag name
	description

	0
	#SS
	Chip select for SPI

	1
	FULL_SPEED
	SPI full speed

	2
	SPI16
	SPI 16 bit mode

	3
	GAME_MODE
	Set cartridge in game mode. OS ROM memory and control registers not available in this mode

	4
	SMS_MODE
	SMS game mode

	5
	HARD_RESET
	Do hard reset. Necessary for enter in SMS game mode and recommend for enter in SMD game mode

	6
	RAM_MODE_1
	This backup ram option must be used for games which is more than 2 mbytes

	7
	RAM_ON
	Enable backup ram usage

	8
	VBL_CATCH
	Enable redirection for vblank interrupt vector. Vector will be redirected on address 0xff0000 + VBLV

	9
	MEGAKEY_ON
	If  true then console region will be changed on MEGAKEY_REGION_1 value

	10
	MEGAKEY_REGION_1
	0 – NTSC, 1 - PAL

	11
	SSF2_MODE
	1 – SSF2 mode enable (firm v3+)

	12
	RAM_FS
	1 – save ram present as 1x32kb, 0- as 4x8kb (firm v3+)

	13
	CART
	1 – mega-cd bios loading. (firm v8+)


* SSF2_MODE, SMS_MODE, RAM_MODE_1, SSF2_MODE will work only in game mode
* CART, VBL_CATCH will work in OS mode
* SMS_MODE + SSF2_MODE will turn on 32x mode (firm v4+) on firmware v3 it will set some unknown state (:
*save ram not present for 32x and SSF2 mode

STATE:
	bit
	Flag name
	description

	0
	SPI ready
	Set to 1 when read byte/word complete

	1
	EEPROM ready
	Set to 1 when write/erase operation complete

	2
	key
	Set to 1 if sms key pressed (firm v2+)

	3
	card
	Set to 1 if SD cart pluged (firm v2+)


VBLV:

Address for vblank interrupt redirection. ROM memory can not be read during erase/write operations, so vblank interrupt vector must be redirect in ram area. If CPU read data, from vblank vector address, and VBL_CATCH  set to 1, then on data bus lines set next value: 0xff0000 +  VBLV
SRAMB:
One of four sram bank select. Just write  value from 0 to 3
VER:
CPLD firmware version. 8bit number
ROM_MAP_PORT

Rom bank select. If  0 then flash memory area 0 – 0x400000 mapped on cartridge area, if 1 then flah memory area 0x400000 -  0x800000 mapped on cartridge area.
Memory map in OS mode: (firm 1 - 2)
0x000000 – 0x040000: OS ROM area
0x040000 – 0x100000: module ROM 
0x100000 – 0x200000: reserved area
0x200000 – 0x400000: unused (if RAM_ON 1)
0x200000 – 0x400000: mirrored 8kb of  backup ram (if RAM_ON 1)
0x400000 – 0x800000: game ROM

0xA13000 - 0xA1300A: control registers
Memory map in OS mode: (firm 3+)
0x000000 – 0x040000: OS ROM area

0x040000 – 0x100000: module ROM area
0x100000 – 0x200000: reserved area
0x200000 – 0x400000: mirrored 8kb of  backup ram (if RAM_ON 1)
0x200000 – 0x400000: game ROM (start of  SSF2 rom if RAM_ON 0) 
0x000000 – 0x400000: game ROM  (if in ROM_MAP_PORT  written 1)
0xA13000 - 0xA1300A: control registers
Memory map in SMD GAME mode

0x000000 – 0x400000: game ROM area (if RAM_ON 0)

0x000000 – 0x200000: game ROM area (if RAM_ON 1)

0x200000 – 0x400000: 8kb of  backup ram (if RAM_ON 1)
OS ROM memory map:
0x000000 - 0x010000: bootloader
0x010000 - 0x020000: OS

0x020000 - 0x030000: reserve OS copy
0x030000 - 0x040000: settings data
*reserved OS copy can be run if A+B+C+UP keys will be pressed before system power on
*new carts use A+B+C combination for reserved OS copy loading

Backup memory:

Cart have 32kb of  Ferroelectric Nonvolatile RAM in four 8kb banks. This memory not need battery supply for keep data. Cart can keep save data for four different games in one time.
