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S3AN01B

1.00 Updated from S3AN01A

XILINX Spartan 3AN
FPGA  School Board Vsimnete si prosim, ze obvody rady

Spartan 3A nemaji ochrannou diodu mezi
vstupem a jakymkoli kladnym napajecim
napetim.

Do not forget that Spartan 3A device is not
5V tollerant!

Please notice that Spartan 3A device does
not have diodes from any I/O pin to VCCO
or any other power rail.

Nezapomente, ze obvody rady Spartan 3A
nejmaji vstupy odolne vuci napeti 5V.
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

JTAG

DONE

OSCILLATOR 100MHz

Fast Read 0x0B (66MHz)1   1   1
Read 0x03 (33MHz)1   0   1
Read Array 0xE81   1   0

VS2 VS1 VS0

SPI VARIANT SELECT

SPI CONFIG FLASH

JTAG

0   0   1

M2 M1 M0

Slave Parallel

0   1   0

Slave Serial

Mode pins have internall pull-up

0   1   1

1   1   0

0   0   0

1   1   1

1   0   0
1   0   1

CONFIGURATION MODE

Master Serial
Master SPI
BPI
Internal Master SPI
Reserved

Use only one.
XC3S50 --> 1Mbit, XC3S200 --> 2Mbits
Not needed for XC3SxxAN

CONFIG and POWER

JTAG

BANK2 and CONFIG

LED BAR

AD/DA

SPI CONFIG MODE PS/2

DIF IO CLK

1.2V / 800mA3.3V / 1500mA

+3.3V OUT

POWER SUPPLY

+5V IN

SPARE PINS

MECHANICAL

Mode pins have internall pull-up

Mode

Mode

SLAVE SERIAL

DIN

Vref

CCLK¨

DONE

INIT

GND
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DONE
PROG

TCK

TDO

TDI

TMS

TMS
TDI
TDO
TCK

CLK100MHz

VS1

SPI_DI
SPI_CLK

SPI_CS# SPI_WP#

SPI_CS#

SPI_WP# SPI_CLK
SPI_DO

SPI_DI

SPI_DO

M1

M0

M2

VS2

VS0

CLK100MHz

M1

ANA_OUTD

ANA_IND

VS0

SPI_CS#

LED1

SPI_DI

LED6

ANA_REFD

SD1BP

VS2

M2

LED0

SPI_CLK

PS2_CLK2

LED5

SD1AP

LED3

LED7

M0

VS1

PS2_DATA2

SPI_DO

SD1BN

LED4

SPI_WP#

SD1AN

LED2

SPI_DO

SPI_CLK

DONE

ANA_OUTD

VDD_3V3 VDD_1V2

VDD_1V2

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

VDD_1V2VDD_5V

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

C7
100nF

1
2

FPGA - COMMON
SPARTAN 3AN

+3.3V

+1.2V

Bank 0/2

Bank 1/3

All Signals

 - Dif Outputs

 - Strong Outputs

 - max 3.3V

U1A
XC3S50AN-4TQG144C
Device = TQFP144
PCB Footprint = TQFP144

1
2

9
17

22

26
34

36

52

56
65

66

73

74

81
89

94

100
106

107

108

109

118

122

128

133

137

144

TMS
TDI

GND
GND

VCCINT

GND
GND

VCCAUX

VCCINT

GND
GND

VCCAUX

DONE

SUSPEND

GND
GND

VCCINT

GND
GND

TDO

VCCAUX

TCK

GND

VCCINT

GND

VCCAUX

GND

PROG_B

C8
100nF

1
2

J6
JUMP2

1
2

J5
JUMP2X3

1
2

3
4

5
6

R15
4k7

1
2

D9
1N5820

A
C

SPI

U7
AT25DF0xxA-SSH
SO8_150

1
2
3
4 5

6
7
8CS

SO
WP
GND SI

SCLK
HOLD

VDD

R3
1001 2

R12
390

1
2

R8
1001 2

D8
LED3mm_RED

A
C

R13
4k7

1
2

R1
1001 2

R89
4k7

1
2R14

390

1
2

R2
1001 2

FPGA - BANK 2
SPARTAN 3AN

U1D
XC3S50AN-4TQG144C
Device = TQFP144
PCB Footprint = TQFP144

40
61

37
38
39
41
42
44
43
45
46
48
47
49
50
51
54
55
57
59
58
60
63
64
67
68
69
71
70
72
53
62

VCCO_2
VCCO_2

M1/IO_L01P_2
M0/IO_L01N_2
M2/IO_L02P_2

CSO_B/IO_L02N_2
RDWR_B/IO_L03P_2

VS1/IO_L03N_2
VS2/IO_L04P_2
VS0/IO_L04N_2

IO_L05P_2
D7/IO_L05N_2

IO_L06P_2
D6/IO_L06N_2
D5/IO_L07P_2
D4/IO_L07N_2

GCLK14/IO_L08P_2
GCLK15/IO_L08N_2

GCLK0/IO_L09P_2
GCLK1/IO_L09N_2
GCLK2/IO_L10P_2
GCLK3/IO_L10N_2
AWAKE/IO_L11P_2

DOUT/IO_L11N_2
INIT_B/IO_L12P_2

D3/IO_L12N_2
D2/IO_L13P_2

DIN/MISO/D0/IO_L13N_2
D1/IO_L14P_2

CCLK/IO_L14N_2
VREF_2/IP_2

MOSI/CSI_B/IO_2

SPI

U8
SST24LF040A-33-4C-S2AE
SO8_210

1
2
3
4 5

6
7
8CS

SO
WP
GND SI

SCLK
HOLD

VDD

OSC

U4
CFPS-73-100M

1

2 3

4OE

GND OUT

VCC

R4
1001 2

C4
100nF

1
2

R9
1001 2

M1
HOLE_M3

1

M2
HOLE_M3

1

J34 JUMP11

M3
HOLE_M3

1

R10
1001 2

D10
LED3mm_RED

A
C

M4
HOLE_M3

1

U3
TS1117BCP12R0
TO252

2 3

1

IN OUT

A
D

J

C15
100nF

12

R11
820

1
2

1
3
5

J2
JUMP2X3

C14
100nF

1
2

R6
1001 2

J33 JUMP11

R7
1001 2

J3
JUMP9_X3_X5_X8

1
2

4

6
7

9

VCC
GND

TCK

TDO
TDI

TMS

TPS1 TPS

C9
100nF

1
2

SPI

U6
AT45DB011D-SH-B
SO8_210

1
2
3
4 5

6
7
8SI

SCLK
RESET
CS WP

VCC
GND

SO

J35 JUMP11

R5
1001 2

J4
JUMP2X3

1
2

3
4

5
6

1
3
5

J1
JUMP2X3

SPI

U5
AT45DB011D-SSH-B
SO8_150

1
2
3
4 5

6
7
8SI

SCLK
RESET
CS WP

VCC
GND

SO

C10
100nF

1
2

M5
FIDU

J36 JUMP11

C13
100nF

1
2

M6
FIDU

C11
100nF

1
2

U2
AP1086K33G-13
TO263

2
4

1

3IN
OUT

A
D

J

OUT

M7
FIDU

J37 JUMP11

M8
FIDU

C12
100nF

1
2

C1
22uF/6.3V
ELYTB

A
C

M9
FIDU_PASTE

J38 JUMP11

J100
JUMP10

1 2 3 4 5 6 7 8 9 10

M10
FIDU_PASTE

C5
100nF

1
2

C2
22uF/6.3V
ELYTB

A
C

C6
100nF

1
2

C3
22uF/6.3V
ELYTB

A
C



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VGA VIDEO OUT

LED DISPLAY

PUSH BUTTONSDIF OUTPUTS

PS/2

I2C

A/D D/A CONVERTER

BANK 0 BANK 3

DIF IO DIP SWITCHES

See XAPP154 and XAPP155
Low Pass 10KHz

Seg A
Seg F

Seg DP
Seg E

Seg B

Seg C
Seg D

Seg G
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DIF1P
DIF1N
DIF2P
DIF2N

ANA_REF

ANA_IN

ANA_OUT

SD2AN
SD2AP

VGA_B1

VGA_R0
VGA_G0
VGA_B0

VGA_R1
VGA_G1

SD2BN
SD2BP

LD_SEG6#

LD_SEG0#
LD_SEG5#

LD_CA0#

LD_SEG4#

LD_SEG2#

LD_CA2#

LD_SEG1#

LD_CA4#

LD_CA1#

LD_SEG3#
LD_SEG7#

LD_CA6#
LD_CA5#

I2C_SCL

I2C_SDA VGA_VS
VGA_HS

DIPSW4

DIPSW2
DIPSW1

DIPSW0

DIPSW7

DIPSW5

DIPSW3

DIPSW6

PB2

PB3
PB1
PB0

ANA_OUTD

ANA_IND

ANA_REFD

LD_CA7#
LD_CA3#

LD_SEG2#r

LD_SEG6#r

LD_SEG4#r

LD_SEG5#r

LD_SEG3#r

LD_SEG0#r

LD_SEG1#r

LD_SEG7#r

LD_SEG0#

LD_SEG1#

LD_SEG3#

LD_SEG2#

LD_SEG7#

LD_SEG6#

LD_SEG5#

LD_SEG4#

PS2_CLK1

PS2_DATA1

VDD_3V3 VDD_3V3

VDD_3V3

VDD_3V3

C16
100nF

1
2

C22
4n7

1
2

C21
4n7

1
2

R80
1k2

12

R86 100
12

C20
4n7

1
2

C34
10nF

12

R85 100
12

R84 100
12

R87 100
12

OA

U9
MCP6001T-I/OT

1
4

3

2
5

FPGA - BANK 0
SPARTAN 3AN

U1B
XC3S50AN-4TQG144C
Device = TQFP144
PCB Footprint = TQFP144

119
136

110
111
112
113
115
117
114
116
120
121
124
126
125
127
129
131
130
132
134
135
138
139
141
143
140
142
123

VCCO_0
VCCO_0

IO_L01P_0
IO_L01N_0

VREF_0/IO_L02P_0
IO_L02N_0
IO_L03P_0
IO_L03N_0
IO_L04P_0
IO_L04N_0
IO_L05P_0
IO_L05N_0

GCLK4/IO_L06P_0
GCLK5/IO_L06N_0
GCLK6/IO_L07P_0
GCLK7/IO_L07N_0
GCLK8/IO_L08P_0
GCLK9/IO_L08N_0

GCLK10/IO_L09P_0
GCLK11/IO_L09N_0

IO_L10P_0
IO_L10N_0
IO_L11P_0
IO_L11N_0

VREF_0/IO_L12P_0
PUDC_B/IO_L12N_0

IP_0
IO_0

VREF_0/IP_0
TPS4 TPS

FPGA - BANK 3
SPARTAN 3AN

U1E
XC3S50AN-4TQG144C
Device = TQFP144
PCB Footprint = TQFP144

4
6
3
5
7
8
10
11
12
13
15
16
18
20
19
21
24
25
27
29
28
30
31
32
33
35

14
23 IO_L01P_3

IO_L01N_3
IO_L02P_3
IO_L02N_3
IO_L03P_3
IO_L03N_3
IO_L04P_3

VREF_3/IO_L04N_3
LHCLK0/IO_L05P_3
LHCLK1/IO_L05N_3
LHCLK2/IO_L06P_3

IRDY2/LHCLK3/IO_L06N_3
LHCLK4/IO_L07P_3
LHCLK5/IO_L07N_3

TRDY2/LHCLK6/IO_L08P_3
LHCLK7/IO_L08N_3

IO_L09P_3
IO_L09N_3
IO_L10P_3
IO_L10N_3
IO_L11P_3
IO_L11N_3
IO_L12P_3
IO_L12N_3
IP_L13P_3

VREF_3/IP_L13N_3

VCCO_3
VCCO_3

J7
JUMP2X4

1 2
3 4
5 6
7 8

J8
JUMP2X3

1 2
3 4
5 6

TPS3 TPS

C23
100nF

12

TPS2 TPS

R88 100
12

C19
100nF

1
2

TPS5 TPS

TPS6 TPS

COMP

U10
MCP6546T-E/OT

1
4

3
2

5
R17
3k3

12

R16
3k3

12

R81 100
12

R18
3k3

12

C17
100nF

1
2

R82 100
12

C18
100nF

1
2

R19
3k3

1
2

R83 100
12



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

N2

N1

N0

N4

N5

N6

N7

N7

N5

N6

N4

NIBBLE
ENABLE

N3

5V TOLERANT INPUTS

N0

N3

N1

N2

5V TOLERANT INPUTS for BANK 1

5V TOLERANT INPUTS (BANK 1)

Pull Down Resistors may
be omited if used chips
with Bus Keeper inputs

BANK 1

If VCCO for this
bank requires
other than 3.3V
do not populate R28
and use J22 as
power connector.
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N1

N6

IP21

N2

N0

N3

N4

N5

N7

IX22
IX23
IX24
IX25
IX26
IX27
IX28
IX29
IX30
IX31

IP15

IP12

IP20

IP11

IP16

IP14
IP13

IP5
IP6

IP18

IP4

IP17

IP10

IP1

IP3

IP9
IP8
IP7

IP0

IP19

IP2

X31
X30
X29
X28
X27
X26
X25
X24
X23
X22

VDD_BANK1

IP16

IP0 IP1 IP2 IP3 IP4 IP5 IP7IP6

IX23IP18IP17 IP19 IP21 IX22IP20

IP8 IP13IP10 IP11 IP15IP9 IP14

IX24 IX29IX28IX26 IX27 IX31IX25 IX30

IP12

P6
P21

P10

P20

P7

P0

P5

P18

P8

P16

P2
P3

P9

P19

P13
P12

P1

P14

P17

P11

P15

P4

P9

P18

P13

P10

P4

P22

P17

P1

P14

P8

P21

P3

P15

P20

P23

P19

P11

P16

P0

P5

P2

P12

P7

P6

P5

P0

P3

P22

P9

P15

P21

P4

P10

P8

P11

P2

P6

P1

P14

P17
P16

P12
P13

P20

P7

P23

P18
P19

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3
VDD_3V3

R25
4k7

12

R100
100k
R0603

1
2

R102
100k
R0603

1
2

VCC

OE#

OE#

OE#

OE#

VCC

VCC

VCC

GND

GND

GND

GND

GND

GND

GND

GND

U11
SN74LVC16244ADL

1
2
3

4

5
6

7

8
9

10

11
12

13
14

15

16
17

18

19
20

21

22
23

24

25

26
27

28

29
30

31

32
33

34

35
36

37
38

39

40
41

42

43
44

45

46
47

48

J19
JUMP2

1
2

R119
100k
R0603

1
2

C31
100nF

1
2

C29
100nF

1
2

J12
JUMP10

1
2
3
4
5
6
7
8
9

10

R118
100k
R0603

1
2

R110
100k
R0603

1
2

R124
100k
R0603

1
2

J20
JUMP2

1
2

C25
100nF

1
2

R116
100k
R0603

1
2

VCC

OE#

OE#

OE#

OE#

VCC

VCC

VCC

GND

GND

GND

GND

GND

GND

GND

GND

U12
SN74LVC16244ADL

1
2
3

4

5
6

7

8
9

10

11
12

13
14

15

16
17

18

19
20

21

22
23

24

25

26
27

28

29
30

31

32
33

34

35
36

37
38

39

40
41

42

43
44

45

46
47

48

1
3
5
7
9
11
13
15
17
19

J11
JUMP2X10

R22
4k7

12

R117
100k
R0603

1
2

R128
100k
R0603

1
2

R107
100k
R0603

1
2

R130
100k
R0603

1
2

R26
4k7

12

J13
JUMP2

1
2

J16
JUMP2

1
2

FPGA - BANK 1
SPARTAN 3AN

U1C
XC3S50AN-4TQG144C
Device = TQFP144
PCB Footprint = TQFP144

86
95

76
78
75
77
82
84
83
85
87
88
90
92
91
93
96
98
99
101
102
104
103
105
79
80
97

VCCO_1
VCCO_1

HDC/IO_L01P_1
LDC2/IO_L01N_1
LDC1/IO_L02P_1
LDC0/IO_L02N_1

IO_L03P_1
IO_L03N_1

RHCLK0/IO_L04P_1
RHCLK1/IO_L04N_1
RHCLK2/IO_L05P_1

TRDY1/RHCLK3/IO_L05N_1
RHCLK4/IO_L06P_1
RHCLK5/IO_L06N_1

IRDY1/RHCLK6/IO_L07P_1
RHCLK7/IO_L07N_1

IO_L08P_1
IO_L08N_1
IO_L09P_1
IO_L09N_1
IO_L10P_1
IO_L10N_1
IO_L11P_1
IO_L11N_1

IO_1
VREF_1/IP_1
VREF_1/IP_1

R105
100k
R0603

1
2

R125
100k
R0603

1
2

C28
100nF

1
2

R104
100k
R0603

1
2

C24
100nF

1
2

R106
100k
R0603

1
2

J10
JUMP22

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

J21
JUMP10
1
2
3
4
5
6
7
8
9

10

R21
4k7

12

R20
4k7

12

C33
100nF

1
2

R126
100k
R0603

1
2

J18
JUMP2

1
2

R115
100k
R0603

1
2

1
3
5
7
9
11
13
15
17
19
21

39
37
35
33
31
29
27
25
23

41
43

J9
JUMP2X22

R113
100k
R0603

1
2

R111
100k
R0603

1
2

J17
JUMP2

1
2

R120
100k
R0603

1
2

C26
100nF

1
2

1
3
5
7
9
11
13
15
17
19
21

39
37
35
33
31
29
27
25
23

41
43

J23
JUMP2X22

R28
0R

1
2

R24
4k7

12

C30
100nF

1
2

C27
100nF

1
2

R108
100k
R0603

1
2

R121
100k
R0603

1
2

R23
4k7

12

R112
100k
R0603

1
2

J22
#JUMP1

1

R122
100k
R0603

1
2

J14
JUMP2

1
2

C32
100nF

1
2

R114
100k
R0603

1
2

R123
100k
R0603

1
2

R131
100k
R0603

1
2

R109
100k
R0603

1
2

R103
100k
R0603

1
2

R129
100k
R0603

1
2

1
3

J24
JUMP2X2

J15
JUMP2

1
2

R27
4k7

12

R101
100k
R0603

1
2

R127
100k
R0603

1
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

LED DISPLAY

PUSH BUTTONS

DIP SWITCHES

Switch 1 corespond
with MSB (bit 7)

LED BAR

0.7 Vpp double
terminated 75 Ohm

VGA VIDEO OUT

TTL Level Sync

PS/2 PORTS (5V TOLERANT)

DIFERENCIAL IN/OUT

I2C INTERFACE (5V TOLERANT)
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VGA_GREEN

VGA_RED

VGA_BLUE

LD_CA4#

LD_CA5#

LD_CA6#

LD_CA7#

LD_CA1#

LD_CA2#

LD_CA3#

LD_CA0#

PB3

PB0
PB1
PB2

DIPSW0

DIPSW4

DIPSW6

DIPSW2

DIPSW7

DIPSW5

DIPSW3

LED7

LED5

LED1

LED6

LED4

LED0

LED2
LED3

VGA_HS

VGA_G1

VGA_G0

VGA_VS

VGA_B0

VGA_R1

VGA_B1

VGA_R0

SD1BP
SD1BN

SD2BP
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