i
| VDD_3v3
| !
|
|
| sw3 Sw2 swW1 SWo
| PUSHO050x050 PUSH050x050 PUSHO050x050 PUSHO050x050
|
|
|
| R32 R31
| 390 390
|
| PBO
| PB1
PB2
| PB3
|
| PUSH BUTTONS
|
P
! VDD_3v3 JUMP2X8
| [ 1
| =00
: —————————200
| sw4 7
DIPSW8 ° QOOOO
! 11
| H H H H H H H H Switch 1 corespond ° 130: OC
| 1 with MSB (bit 7) —e2200
|
: RPN P % R33 390
| 1 DIPSWO
| R34 390
| 2 1 DIPSW1
: R35 390
| 1 DIPSW2
| R36 390
| —Ht DIPSW3
! R37 390
: 1 DIPSW4
| R38 390
| - DIPSW5
! R39 390
: 2 — 1 DIPSW6
| R40 390
| ——— DIPSW7
|
|
: DIP SWITCHES
oo
Qs
BS170SMD O
VDD_3v3 VDD_5V
R70 R71
ak7 #4K7
12C_SDA »
Q9
BS170SMD
I2C INTERFACE (5V TOLERANT)

VDD_3v3
R45 R41
820 820
1 B Q4 1 B Qo
LD_4#  »—2[} Ocsss  Do# > Bo8ss
R46 R42
820 M‘“ q 820 M‘“ q
1 B Q5 1 B Q1
LD_s# »2{ 3} Sosss LD_1#  »2{ 3} BCase
R47 R43
820 Y q 820 Y q
g X Q6 B X Q2
Lb_e# »2{ H—r BC856 Lp_2# »2{ H—rq BC856
R48 Ra44
820 Y 9 820 Y d
a7 Q3
Lo_# Y BC856 Lo_3# Y BC856
LD1
FT-M514RD FT-M514RD
o o o o o o
1 3 2 PY z 1 3 2 PY z
LD_A A o 3] 3] 3] LD_A A o 5] 5] 5]
LD B B 2 LD B B
LD C 4fc = LbC 4fc
LD_D 21p = B LD_D 21p F B
LD E 11 E S LD E 1 E S
LD_F 101 LD_F 10 4 ¢
LD_G g Y . LD_G g Y .
LD_DP DP . R S R S LD_DP P e i e et It
LED DISPLAY
26
JUMP2X8
LEDO 500
LED1 200
LED2 200
LED3 700
LED4 Q0
LED5 500
LED6 * 500
LED7 =00
o o o o o o
R56 R55 RS54 R53 R52 R51 R50 R49
390 390 390 390 390 390 390 390
< < <
> 2 o > ] > 2 o
'l ' 'l 'l '] 'l ' 'l

D7 D6 D5 D4 D3 D2 D1 Do
LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED

LED BAR

VDD_3V3

R72
4k7

PS2_DATAT

VDD_3V3

R74
4k7

PS2_CLK1 %

VDD_5V VDD_3V3
R73 R76
4k7 4k7

Jo L PS2_DATA2
Q10 3
BS170SMD 4
5
VDD_5V 6| VDD_3v3
PS/2
MINIDING_PS2
R75 | == R78
4k7 4k7
PS2_CLK2 %
at
BS170SMD

R77
4k7

1o

Q12
BS170SMD

VDD_5V

R79
4k7

Q13
BS170SMD

PS/2 PORTS (5V TOLERANT)

. ?’"‘“L?"“

R57 J2z
510 6
VGA RED
VGA_RO s — 1
_RO 2} Tl i
R58 7
270 VGA GREEN
VGA_R1 ¥ 1%
VGA_BLUE 3
R59 13 7
120 o
[ o
andi
R60 10
510 5
wlo
DBT5F_3L_90

510

0.7Vpp double
terminated 75
Ohm

R65
120

R66
100

VGA_HS 2 Ht—-—

R67
100

VeA VS 21— |

TTL Level Sync

VGA VIDEO OUT

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
|
|

[ |

2 SD1AN SD2AP |

3 SD1AP SD2AN |

1 |
3 SD1BN SD2BN

g SD1BP SD28P |

[z 1 |

|

J—‘g |

|

SATA_DATA SATA_DATA |

|

|

|

DIFERENCIAL IN/OUT !

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S
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413 R20  VDD_3v3 a7 R24  VDD_3Vv3 :
JUMP2 ak7 %) JUMP2 ak7 %) ‘
NO 4
NO o 21— N4 o 21—
o0—2 o2 ‘
I
J14 R21 J18 R25 |
JUMP2 a7 JUMP2 47 ‘
N1 N5
N1 o1 21—y N5 o 21—y |
O—2+ O—24
I
415 R22 J19 R26 421 |
JUMP2 47 JUMP2 47 JUMP10 |
N2 N6 X 22
N2 o 2 11— N6 o 21— x50 I
Oo— O— X 24 P 8 |
416 R23 J20 R27 X2 P |
JUMP2 47 JUMP2 47 Xz 5 8 |
N3 N7 7
N3 ot 2 — 1 | N7 o 2 28 canS) !
Oo— O— X 29 A 8 |
- i - ] X_30 9 I
= H 2 B1_15 a7 [ g2 | X310 8 |
NIBBLE s — o TAm S -
B1_13 |
ENABLE al Kla B1 12 al Kle |
48 |4 48 |4 I
a1 81 11 i I
40 g 9 81710 40 g 9 |
38 11 ’ 38 11
3 SHIE Sl’gg N2 3 SHIE N6 !
I
25 |3 25 | I
2 0| 12 81 07 Vst | 1a |
35 g 14 B1706 35 | (114 |
33 16 I 33
St s N1 SHHs—¢ sa N5 |
24 | 4 | I
0V | 10 B1 03 20 TP 1 B1 19 |
oo 29 (4120 B1_02 g [ K20 B1_18 |
JUMP22 JUMP2X22 2 (3 [ 22 B1701 NO 27| Kkt 2 B1_17 N4
1 1B1_00 [ 26 K23 - 26 | K123 - !
—1—0 00~ BT 07 1 B1_00 B1_16 |
b Q Q07 BT 02 . |
— OO %7 BT 03 VDD_3v3 VDD_3V3 |
15704
+—2—0 00+ - |
T 18705 22 Y
+—5-0 00+ BT 06 ’ |
1 O %19 187 07 N : |
) OO 33 15708 c24 c25 co7 c28 c29 €30 c3
T8 33% 700 100nF T~ 100nF —] 100nF —] 100nF 100nF ] 100nF T~ 100nF T~ 100nF
b 21 _ |
—H—0 004 BT 11 (VK] U2
=T OO %29 15112 SN74LVC16244ADL SN74LVC16244ADL I
a8 332 15113 |
29 1B1_14
:415_016 3 OO+ B1 15 :
175 0oL _
1 35 1B1_17 |
o OO %?7 15118 I
39 B1_19 |
1 Q 0077 5120
T Q 0073 BT 27 !
+—2—0 0O = I
- I
I
5V TOLERANT INPUTS (BANK 1) :
12 1 !
JUMP10  JUMP2X10 I
1 0 1 IX_22 |
235 OOC: 3 X |
333 X 24 ‘
3887 X 25 |
5 TX 26
:45_06 3 %u X 27 |
O OOL X [
e 388 TX 29 |
93 B3 TX 30
™0 3 %19 X 31 :
- I
I
5V TOLERANT INPUTS 1B100 1B1O1 1B1 02 1B1 03 IB1 04 IB1 05 IB106 IB107 IB108 IB109 IB110 IB1 11 1B 12 1B 13  IB1 14  IB1_15 ‘
I
R100 R101 R102 R103 R104 R105 R106 R107 R108 R109 R110 R111 R112 R113 R114 R115 I
100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k |
RO603 | ROB03 | ROG03 | ROG03 | RO603 | R0603 | R0603 | R0603 | R0603 | R0603 | R0603 | RO603 | RO603 | RO603 | RO603 | ROBO3 |
I
I
1B1.16  1B1.17 1B1.18  IB1 19  IB120 IB121  IX 22 X 23 IX 24 X 25 1X_26 X 27 X 28 IX_29 1X_30 IX_31 I
I
I
Pull Down Resistors may R116 R117 R118 R119 R120 R121 R122 R123 R124 R125 R126 R127 R128 R129 R130 R131 |
be omited if used chips 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k
with Bus Keeper inputs RO603 | ROB03 | ROG03 | ROG03 | RO603 | R0O603 | R0603 | R0603 | R0603 | R0603 | R0603 | RO603 | RO603 | RO603 | RO603 | ROBO3 I
¢ 3 ‘
I
I
I
5V TOLERANT INPUTS for BANK 1 I
I

[ |
! |
| VDD_3v3 122 |
| xJUMP1 |
! |
| Ro8 SPARTAN 3AN |
| 0R FPGA - BANK 1 |
! |
| VDD_BARKA VCCOo_1 HDC/IO_LO1P_1 gg B1_01 |
| VCCO_1 LDC2/10_LOTN_1 (2B B1_03 |
| c33 LDC1/10_L02P_1 [-£2 g},gg |
LDCO/IO_LO2N_1 _
| 100nF T~ 100nF o oan 1 Sﬁ B0t |
! 10_LoaN_1 [-B4 B1206 I
! RHCLK0/10_L04P_1 [-£3 B1_05 |
| RHOLK1/10_L04N_1 53 B1_07 |
| RHCLK2/I0_L05P_1 [—£F B1_08 |
| TRDY1/RHCLK3/10_LO5N_1 (38 B1_09 ‘
RHCLK4/10_L06P_1 2 B1_10
! RHCLK5/10_LO6N_1 [0 B1_12 |
| IRDY1/RHCLK6/I0_LO7P_1 o> B1_11 |
| RHCLK7/I0_LO7N_1 22 B1_13 |
| 10_L08P_1 |38 B1 14 ‘
10”L08N_1 28 B1_15
! 10_LO9P_1 =/ B1_16 !
! 10_LooN_1 (101 B1_17 |
! I0_L10P_1 |02 B1_18 |
| 10_L1oN_1 104 B1°20 |
| 10_L11P_1 =03 B1_19 ‘
10_L11IN_1 B1 21
! o1 HE——< B122 |
| VREF_1/IP_1 :gb_( |
| VREF_1/IP_1 K B1.23 |
| Uic |
| XC3S50AN-4TQG144C |
| Device = TQFP144 |
| PCB Footprint = TQFP144  J23 |
‘ JUMP2X22 |
| OQ+——< B1.00 ‘
QQ+—— B101
| BANK 1 gge— oo |
Q05— _
| OO——< B1.04 |
| QQ+t—+—< BI1 05 |
| QQ-——= B1.06 |
Q0E—=— 8107
‘ OO+—~— 8108 !
! QQ5—— B1.09 |
| QQ5—— B1.10 |
| QO7——< BI_11 |
00— BiI 12
! 002l +—< B1 13 !
29 -
| ()()—-—]1 B1_14 |
! OQ=——X B1_15 |
| o 1 B
| 37 — |
OO0—=—XK B1_18
! OO0+ Bi_19 !
! 097X B120 |
! OO0——< B121 |
! J24 |
| JUMP2X2 |
| OQ+——< B1.22 !
! OO0——< B1_23 |
! |
! |
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See XAPP154 and XAPP155

|
I I
I
I I
DIF OUTPUTS PUSH BUTTONS I
: SPARTAN 3AN e e | : SPARTAN 3AN VGA VIDEO OUT
| VDD 3v3 FPGA - BANK 0 | 7 | |, VDD 3v3 FPGA - BANK 3 TTT T
JUMP2X4
| I I2C I
! DIF1P ! |
| VCCo_0 10_Lo1p_o 0 se—1—0 I s o VCCo_3 10 L01p 3 (4 R VGARI
‘ VCCO_0 10 LOIN 0 L —5em—3—0 | | [ VCCOo_3 10°LOIN3 -8 R veAst
VREF_0/10_L02P_0 [FH2—5e5—5—0 10_L02P_3 VGA_
! ToonF 7T 00nF " I0lLo2N"o S O : ! : ! P A 10_L02N_3 [ > VGA_GO
| 10_L03P_0 Hg - ‘ P 12C_scL o 10_L03P_3 ; > VGA_BO PS/2
| 10_LO3N_0 PB2 | 10_L03N_3 > VGA B1
| 10_L04P_0 ”2 } : 12C_SDA - 10_L04P_3 1‘1) > VGALVS frang _———
10_LoaN"o 118 K PB3 | VREF 310 L04N 3 -1 » VGATHS I ‘
! 10_L05P_0 121 { PB1 | ! LHCLKO0/10_LO5P_3 15 T PS2_CLK1
I 10_LO5N_0 T K PBo L LHOLK1/10_LosN_3 12 > Ps2DATAt |
| GCLK4/I0_L06P_0 14—y SD2AP | LHCLK2/I0_LogP_3 (12 LD_A
| GCLK5/I0_LO6N 0 [128————————5  sp2aN [ IRDY2/LHCLK3/I0_LO6N 3 -8 LD_F
| GCLK6/I0_L07P_0 [-1250» TPS2  TPS | o LHCLK4/10_L07P_3 18 LD E
GCLK7/10_LO7N 0 (H2Lo» TPS3  TPS | | LHCLK5/I0_Lo7N 3 |22 LD_DP
! GCLK8/I0_L08P_0 [—122———————% SD2BN DIP SWITCHES | ! TROY2/LHCLKG/IO_L08P 3 (12 LD_D
| GCLK9/IO_LOSN 0 [H———————3 sp2BP -~ S -= -2 C D LHCLK7/I0_Lo8N 3 |21 & 1bc
| g(c:ll:&: ?;:g’::gg;’g '—139(7)1 2 TPS4 TPS | | DIPSWT | | 10_LO9P_3 o5 1 t3706
I _LO9N_ 1 | 10_L09N_3 : “o#
‘ 10_L10P_0 (134 . & DIPSW6 - 10_L10P_3 2L LD 4#
10_L10N_0 [135 ¢ DIPSW5 | 10_L10N_3 22 LD_5#
! 10_L11P_0 (138 . I DIPswa L 10 L11P_3 [-28 5 Lp_6#
| 10_L11N_0 (132 T K DIPSW3 | 10°L11N"3 (30 » LD B
| VREF_0/I0_L12P_0 —ﬁ%@ PS5 TPS | (- 10_L12P 3 |3 £ LD_1#
| PUDC B/IO_L12N_0 (143 & DIPSWO o 10 Li2N3 52 > LD 2#
‘ 1P_0 (40 . & DIPSW2 [ IP_L13p_3 [-33 T E
100 | DIPSW1 | VREF_3/IP_L13N_3 LD 7#
| VREF_0/IP_0 123> TPS6  TPS | | D e f
I ose———————————— I
UTB I XC3S50AN-4TQG144C
I XC3S50AN-4TQG144C DIF IO : I Device = TQFP144
| Device = TQFP144 | PCB Footprint = TQFP144
| PCB Footprint = TQFP144 | |
I
! I BANK 3
I BANK 0 : I
I I
i B
I I
I VDD_3v3 I
| Q |
| R16 U9 |
‘ 33 MCP6001T-/OT J8 |
JUMP2X3 c23 VDD_3V3
! ANA_OUT 100nF [ !
I 41_03 o I
I I
| R18 |
‘ 33 ‘
ANA_IN 2 4
I - I
I R17 I
| 5 » ANAIND |
| ANA_REFD »—2-{ 1 — u10 !
! MCP6546T-E/OT !
! c21 |
I Imw I I
I I
| A/D D/A CONVERTER [
I I
I I
I
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I
I
| Pl
! = vce
| = GND [ R
100
I 4 T > T
| " ToK 100
‘ . 5 23— 00
= TpO -8 s o0
I = DI 32— T
| .
| = Tus 2 L3210 ws
| -
| JUMPY_X3_X5_X8
I
I
I JTAG
o ___________
RS
» Mo
> M1
» M2

J4 000 Master Serial
JUMP2X3 0 0 1  Master SPI
010 BPT
011 Internal Master SPI
100 Reserved
101 JTAG
110 Slave Parallel
111 slave Serial
M2 M1 MO

CONFIGURATION MODE

Mode pins have internall pull-up

Fast Read 0x0B (66MHz)
Read 0x03 (33MHz)
Read Array OxE8

VS22 VSl VSO

J5 111
JUMP2X3 1 0 1
110

U4
CFPS-73-100M

OSCILLATOR 100MHz

|
: VDD _3v3

I

I

‘ c4

: OE vee ;[wonF

I

‘ 0oscC

I

I

| GND OUT F—» CLK100MHz
I

I

I

I

I

I
(- |
VDD_3V3 VDD_1v2 [
) e} SPARTAN 3AN Lo SPARTAN 3AN SPI CONFIG MODE PS/2 LED BAR :
,,,,,,,,,, TYYh Iele BRY PAR
JTAG FPGA-COMMON| | ! vop ovs FPGA - BANK 2 | : : ‘ |
I I
| |
1 [ ar ! ! ! | |
™S 7] TMs Lo VCCO_2 M110_L01P_2 -2 . K M1 |
DI 52 10! Lo VCCO_2 MO/IO_LON 2 38 ; & Mo ‘ | |
00 TDO M2/I0_L02P_2 M2 | |
Jompz K 109 ek [ PN ndi S0 B/I0 LooN 2 41— spios# | | ‘ ‘
4 PROG | 144 Lo RDWR_B/I0_Lo3P 2 42 T | B Ps2Clkz ‘
19 DONE] 74 | PROG_B Lo V110 L03N 2 (44 ; & Vst ‘
DONE | VS2/10_L04P_2 (42 ‘ & Vs2 ‘ | |
. ! VSO/I0_L04N"2 45 K vso | |
SUSPEND [ 10_L05P 2 : : LED? |
Pt I v [ D7/10_L0SN_2 [-4& . I LED5 |
820 3% 5‘:73 ¢—22{ VCCINT Lo 10_L06P_2 :g - . LEDG ‘
82 fyeeint +1 .2V Lo D6/I0_LOBN_2 ; : LED4
—24 VCCINT D5/10_L07P 2 30 LED3 I
122 I -L07R 2 51 | |
VCCINT b D4/l0_LO7N_2 [-51 , | ‘ LED2 |
I GCLK14/10_L08P_2 SD1AN | |
DONE i 26 vecaux [ GCLK15/10"L08N_2 (33 . : SD1AP | | ‘
VDD_1v2 86 veeaux +3 .3V Lo GCLKO/IO_LogP 2 (32 | SD1BN | |
1081 vecaux Lo GCLK1/I0_L09N_2 [-52 ‘ & spiBP ‘ I
? o8 VCCAUX Lo GCLK2/I0_L10P 2 [-38 ‘ . > Ps2.DATA2 | I
GCLK3/I0_L10N_2 T . CLK100MHz |
i i i i LEDSmm_RED GND o AWAKE/IO_L11P_2 gﬁ ¢ ; P LED1 : |
GND | | DOUT/IO_L11N_2 T T LEDO
cs5 c6 cr c8 _L11IN 2 -5 ! 7 |
GND , | INIT_B/IO_L12P_2 ANA_OUTD I
100nF 100nF 100nF 100nF GND pank 0/2 X ! D310 _L12N_2 |68 ! } K ANA_REFD | |
- Dif Outputs | | - "~ |69 L
GND ! 2/10_L13P_2 | ANA_IND | I
GND  pny 13 [ DINMISO/DO/IO_L13N_2 HE———k  sPI_DO | | ‘ |
L GND T strong outputs [ D110_L14P_2 FHE&——»  SP_WP# ‘ | |
GND ) ol CCLK/IO_L14N_2 FE2——)  SPI_CLK ! ‘ | !
GND All Signals | VREF 2/IPp 2 (33———0) TPS1  TPS |
VDD 33 GND S : ‘ MOSI/CSI B/IO_2 L:» SPI_DI I DIF IO ‘L AD/DA , CLK |
GND ‘ B S Ee e e T - === I
oo b XC3S50AN-4TQG144C I
! Device = TQFP144 |
co c10 c1 c12 UTA [ PCB Footprint = TQFP144 |
100nF T~ 100nF —]~ 100nF —] 100nF XC3S50AN-4TQG144C [ |
Device = TQFP144 | | |
PCB Footprint = TQFP144 Lo !
(- |
Lo
CONFIG and POWER - BANK2 and CONFIG :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S _____.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \
|
! ‘ cis VDD_3V3 |
VDD_3V3 2 ! 100nF [ |
[ JUMP2X3 (. } 1 ‘
I
+5V IN L ! |
| : 3.3V ouT : : SPI_DI g P71 sol8 sPLDO !
N | 5FE N
. VDD_5V VDD_1v2 |1 serok 21 S end [ 2 |
| Lo $———3 RESET VCC I
OOE—Oj N 3 5 , | sPLos# 44 cs wp P2 SPLWP# |
QO+ > IN 831 1 IN out Do U5 VDD 33 |
. N | AT45DBO11D-SSH-B |
3 R14 3 ! SO8_150 |
2 4 390 < (. |
U2 U3 [ 1[g s gol8 R15
D9 + c1 AP1086K33G-13  _l+ C2 TS1117BCP12R0 L+ C3 Lo 215k oo aK7 I
1N5820 22uF/6.3V TO263 22uF/6.3V TO252 2UFBN | ad SOk CND g l I
ELYTB ELYTB 10 ELYTB Lo s RE °C Bs :
¥ LED3mm_RED ol U6 ‘
| AT45DBO11D-SH-B
Lo S08_210 I
I
(- —
|1 sPLcs# y———-Idcs ¥ vop :
SPI_DO SO HOLD
o I
3.3V / 1500mA 1.2V / 800mA | sPLwes 3dwp  Solk 8 SPLOLK |
Lo GND si SPIDI |
- 07 I
POWER SUPPLY o AT25DFOA-SSH I
| S08_150 ‘
I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘
! L1 sPT 8
cs SPT vbp |
*********************************************************** ! L—24so0  HoLD 06U ‘
| | —304 WP SCLK 5
M1 M2 [ GND sI !
100 HOLE_M3 HOLE_M3 o - U8 !
JUMP10 vDD_3v3 M5 V6 [ SST24LF040A-33-4C-S2AE |
® FIDU ® FIDU Lo S08_210 |
I
Ho He L SPI CONFIG FLASH !
M3 M4 ® FIDU ® FIDU (. |
HOLE_M3 HOLE_M3 Lo Use only one.
M9 M10 | | XC3850 --> 1Mbit, XC35200 --> 2Mbits |
FIDU_PASTE FIDU_PASTE Not needed for XC3SxxAN |
- - Lo
SPARE PINS M1 M2 [ e !
@ FIDU_PASTE @ FIDU_PASTE !
I
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