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VSx = H
INTERNAL PULL UP BY

[VS0, VS1, VS2]

HSWAP PRIOR TO CONFIG
VS = FAST READ (0x0B)

[7.159MHZ]

SRAM
128KB x8 x 2 BANKS (0 & 1)

IS63LV1024/IDT71V124 - 15nS

SERIAL PROM (FPGA BOOT)
1MB x8 (8Mb)

M25P80 - 75MHz

SRAM_A0

N_BUS_DEV_SEL
BUS_PHASE0

BUS_Q3
BUS_3M58

BUS_A13
BUS_A14
BUS_A15
BUS_R_W

BUS_IOSTROBE
BUS_SYNC

BUS_IRQ

SRAM_A5

PBIO6

GCLK0 GCLK1 GCLK3GCLK2

GCLK4 GCLK5 GCLK6 GCLK7

GCLK8 GCLK9 GCLK10 GCLK11

GCLK 8 - 14.31818MHZ

GCLK12 GCLK13 GCLK14 GCLK15

R29

47K 1%
2V5

VCCAUX = 2V5

INTERNAL XC3SxxxE RESISTANCE VALUES
RPU - PULL UP RESISTOR (VCCO = 3V3) = 10K8 OHMS

RPD - PULL DOWN RESISTOR (VCCO = 3V3) = 34K5 OHMS

HSWAP
HSWAP HIGH = INT PULLUPS OFF

HSWAP LOW= INT PULLUPS ON

(INT PULLED UP VIA FIXED RESISTOR)

[LO= 0.11V]

XC3S250E XC3S500E

(UG332-P47)

(UG332-P34)

(UG332-P61)

(UG332-P100)
(DS312-P79)

(DS312-P72)

(XAPP453-P13)

NOTE:

DOUT OSCILLATES
DURING CONFIG.

P
IN
S
 U
S
E
D
 B
Y
 P
B
0
4

(UG332-P227)
SPI BOOT THREE TIMES
FPGA WILL ATTEMPT

INIT_B ASSERTS
DURING CONFIG.

GCLK2 - PBIO24 - EXT CLOCK

OC

(UG332-P98)

(UG332-P98)

CS1

A2

D3

INTRQ

IORD

IOWR

DASP

RESET

CSEL

IOCS16

DMARQ

DMACK

PDIAG

IORDY

CS0

A1
A0

D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15

D2
D1
D0

IDE
IDE

DAT0

CMD
CLK

PROTECT
DETECT

DAT1
DAT2
DAT3 SDIO

SDIO

SVGA

SCL
SDA

SDIO_DETECT
SDIO_PROTECT

PBIO45
PBIO46

PBIO47
PBIO48
PBIO49

DO/MISO

SPI

CS

DIN/MOSI

SCLK

EXTSPI_DIN
EXTSPI_SCLK

EXTSPI_DOUT

EXTSPI_DIN
EXTSPI_SCLK

EXTSPI_DOUT

CLK_EXT2

INTRQ

DMARQ

IORDY

PBIO44

PBIO43

PBIO42

PBIO41

PBIO40

PBIO5

PBIO6

PBIO7

PBIO8
PBIO9

PBIO10

PBIO11
PBIO12

PBIO13
PBIO14
PBIO15

PBIO16

PBIO17

PBIO18

PBIO19

PBIO20

PBIO21

PBIO22
PBIO23

PBIO24

PBIO25

PBIO26

PBIO27
PBIO28

SYSCLK
SYSCLK
SYSCLK

SYSCLK

IORDY

BUS_PHASE1

PBIO38

BUS_USER1

PBIO32

BUS_A10
BUS_A11
BUS_A12
BUS_DMA
BUS_RDY
BUS_INH

SDIO_DETECT

BUS_NMI
BUS_INTOUT
BUS_DMAOUT

BUS_INTIN
BUS_DMAIN

EXTSPI_CS_N0
EXTSPI_CS_N1

SRAM_A10
SRAM_A11

SRAM_D4

SDIO_PROTECT

SRAM_NWE

CLK_EXT2

PBIO41

SRAM_A3
SRAM_A2
SRAM_A1

CLK_EN
SRAM_D7
CLK_EXT1

SRAM_A13
SRAM_A14
SRAM_A16
SRAM_A15
PBIO19
PBIO0
PBIO1
PBIO2
PBIO3
PBIO8
PBIO4
PBIO7
PBIO5

PBIO12

PBIO13
PBIO14
PBIO15
PBIO16

PBIO18

INTRQ

PBIO21

PBIO23

PBIO26

PBIO27
PBIO28
PBIO29
PBIO30
PBIO31

DMARQ

N_BUS_IO_SEL

[M2]

3V3[M0]
R28 1K 1%

R25 1K 1%

3V3
R26 1K 1%

3V3

[14.31818MHZ]

PBIO44
BUS_D0
BUS_A0
BUS_D1
BUS_A1

BUS_D2

BUS_A2

BUS_D3

PBIO39

BUS_A3

BUS_D4

BUS_A4

BUS_D5

BUS_A5

BUS_D6

BUS_A6

BUS_D7

BUS_A7

BUS_A8

PBIO37

BUS_A9

BUS_RESET
PBIO47

PBIO48

SRAM_A6

PBIO25
PBIO24

SRAM_A12

SRAM_D3
PBIO20

PBIO17
SRAM_D6
PBIO40

PBIO45

PBIO46

PBIO42
SDA
SCL

PBIO43
TDO_SOFT
PBIO10
SRAM_D0
SRAM_NCS1
SRAM_D5

SRAM_NOE

PBIO9

TMS_SOFT

TDI_SOFT

PBIO11
SRAM_NCS0

SRAM_D1

SRAM_D2

PBIO22
SRAM_A4

CLK_EXT0

SRAM_A9

SRAM_A8
SRAM_A7

PBIO33
ONE_WIRE_ID

PBIO34
PBIO35
PBIO36

GCLK5 - PBIO22 - EXT CLOCK
GCLK6 - PBIO23 - EXT CLOCK
GCLK7 - CLK_EXT0 - EXT CLOCK

GLOBAL CLOCK ALLOCATIONS

PBIO0
PBIO1

PBIO2
PBIO3

PBIO4

BLUE0

SDA

RED0
RED1

HSYNC
VSYNC

SCL

GREEN0
GREEN1

BLUE1

SVGA

SDIO CS

SDIO DAT2

SDIO DAT1

VGA VSYNC

VGA HSYNC

VGA GREEN0

VGA GREEN1

VGA BLUE0

VGA BLUE1

VGA RED1

VGA RED0

TURN OFF OTHER
SPI DEVICES DURING

CONFIG

[PULLED UP AT INTERFACE]

PBIO49

3V3

GND
BUS_ENABLE

LOADED

ENABLE
ENABLE
ENABLE

BUS_ENABLE

NC
1

A
2

GND
3

Y
4

VCC
5

U11
SN74LVC1G04DBV

APPLE II BUS
DISABLED DURING
FPGA CONFIG

KFEST
4.7uF 16V

GND

(AUDIO - LEFT)

(AUDIO - RIGHT)

(AUDIO - LEFT)

(AUDIO - RIGHT)

(AUDIO - LEFT)

(AUDIO - RIGHT)

Device XC3S250E
System Gates 250K
Logic Cells 5,508
Dedicated Multipliers 12
Common logic Blocks 612
Block RAM Bits 216k (27.6KB)
Distributed RAM Bits 38k (4.8KB)
User IO                  158 (32 Input Only)
Min-Max DCM Input                  5MHz-300MHz
DCMs  4

Device XC3S500E
System Gates 500K
Logic Cells 10,476
Dedicated Multipliers 20
Common logic Blocks 1,164
Block RAM Bits 360k (45KB)
Distributed RAM Bits 73k (9.1KB)
User IO                  158 (32 Input Only)
Min-Max DCM Input                  5MHz-300MHz
DCMs  4
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