S3ANO1B

XILINX Spartan 3AN
FPGA School Board

1.00 Updated from S3ANO1A

Nezapomente, ze obvody rady Spartan 3A
nejmajl vstupy odolne vucil napeti 5LHV.

Vsimnete si prosim, ze obvody rady
Spartan 3A nemajl ochrannou diodu mezil
vstupem a Jakymkoli kladnym napajecim
napetim.

Do not_ forget that Spartan 3A device 1s not
5V tollerant!

Please notice that Spartan 3A device does
not have diodes from any I/0 pin to VCCO
or any other power rail.
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CONFIGURATION MODE

Mode pins have internall pull-up

R8
1 —2 100
RO VS0
1 —2 100
—R10 st
100 » vs2
VS2 VS1 VS0 ‘ Mode
111 Fast Read 0x0B (66MHz)
10 1 Read 0x03 (33MHz)
11 0 Read Array 0xE8

J5
JUMP2X3

SPI VARIANT SELECT
Mode pins have internall pull-up

VDD_3V3
J33 JUMP1

SPLDO 1 J34 JUMPT
SPILOLK 1 435 JUMP1
DONE 1 J36 JUMP1
ANA_OUTD p—1—0 J37 JUMP1

10 J38 JUMP1

SLAVE SERIAL

Vref
DIN

CCLK
DONE
INIT

GND

o SRR T

one.
XC3850 --> 1Mbit, XC35200 --> 2Mbits
Not needed for XC3SxxAN
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| SPARTAN 3AN | ! SPARTAN 3AN S -2 e
| JTAG FPGA - COMMON | : VDD _3V3 FPGA - BANK 2 | | | :
I
| 1 o 37 ! ! ! !
I ™S H ms I VCCo_2 m1/0_Lo1P_2 I & M1 I ‘
| DI o2 o - VCCO 2 Mofio_LotN 2 (38 I < Mo | |
TDO TDO M2/10_L02P_2 | M2
! ¥ TCK 109 | 1ok [ c13 c14 CSO_B/IO_L02N_2 [F41———»  spi_cs# | ! |
| JumP2 | 100nF T 100nF 42 X by ps2 CLK2
) PROG | 144 | ROWR B/I0_L03P 2 [-42 ‘  CLK2 |
I O DONE PROG_B I VS1/I0_L03N_2 & Vst i |
| 23| DONE | VS2/I0_L04P 2 :g - & vs2 |
| 74 - VSO0 Lo4N"2 42 , K vso i |
R11 [ R12 SUSPEND I 10_LO5P_2 T » LED7
‘ b D7/10_L05N_2 |48 L LED5
I 820 1) 3% 3422 veeinT I 10_L06P_2 (42 : : LED6
| —32fyceint +1 .2V | D6/I0_LOBN_2 42 ; r LED4
| ¢—94 1 yCCINT | ! D5/I0_LO7P 2 22 . T LED3
L1221 yeeint | D4/I0_LO7N 2 gl i r £ LED2
! 6 [ GCLK14/10_Logp 2 24 ‘ R spiAp [ |
| DONE & 381 vecaux +3.3V I GCLK15/10_LO8N 2 (22 ’ : Zguém | |
I VCCAUX . | GCLKO/IO_L09P 2 1 |
| 1?2 VCCAUX | ! GCLK1/10_LO9N 2 gg . £ sSD1BP . |
‘ o8 VCCAUX P GCLK2/I0_L1op 2 -8 T . > PS2_DATA |
| GCLK3/I0_L10N_2 | CLK100MHz
| LED3mm_RED GND I AWAKE/IO_L11P_2 23 - I » LED1 !
I cs GND | DOUT/IO L11N 2 -84 . I | > LEDO |
| prr GND  pank 0/2 ;! INIT_B/I0_L12p 2 -2 | | »  ANA_OUTD |
GND it outpute I D3/lo_L12N"2 [-68 T . ANA_REFD |
! GND : [ D2/I0_L13P_2 ‘ K ANA_IND ‘
| GND s [ DIN/MISO/DO/IO_L13N_2 FE——  sPI_ DO |
| GND g outputs | D110_L14P_2 FO——>  SPI-WP# | | |
| GND | : CCOLK/IO L14N_2 F2——»  SPI_CLK | | |
GND A1l Signals VREF_2/IP_2 23— —0) TPS1  TPS, ‘
| VDD3V3 GND e a oy [ Mosl/cs| B/lo_2 [-82—— sPI_DI , DIF I0 ! AD/DA , CLK
! GND b o o0 T -T -
GND
‘ GND [ XC3S50AN-4TQG144C
! [ Device = TQFP144
| co c10 c1 c12 UTA | PCB Footprint = TQFP144
| XC3S50AN-4TQG144C !
Device = TQFP144 [
! PCB Footprint = TQFP144 [
I -
! |
I
I CONFIG and POWER [ BANK2 and CONFIG
! |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o ______________
S Ty T !
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! VDD_3v3 J2 100nF o |
! 2 JUMP2X3 [ } 1 |
' +5V IN - bl
3 I
! ? 3 +3.3V OUT [
M s |
I I 1 SPLDI s ST so B SPI_DO
! T VDD_5v vDD_1v2 || SPICLK SCLK  GND £ ‘
f Lo H g ReseT vee |2 |
! ooS—-j N Lo SPI_CS# q cs WP P SPI_WP# |
! %% N ety . IN out , | VvoDavs U5 VDD_3v3 I
! . N AT45DB011D-SSH-B |
| 3 R14 3 . $08_150
| < P 390 < Lo |
| 02 U3 Lo R89 1l 50 oo |8 R15 |
D9 + C1 AP1086K33G-13 I+ C2 TS1117BCP12R0 _+ €3 - a7 2150k oz a7 |
I 1N5820 22UF/6.3V T0263 22UF/6.3V TO252 2063V ad potk  OND 6 l |
: ELYTB ELYTB 10 ELYTB b ad B8 °C bs ‘
! ¥ LED3mm_RED o ue !
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! - S08_210 |
I
I
! : : sPI_cs# »——-1d cs T vop |8 |
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I DIF OUTPUTS PUSH BUTTONS [ I
| SPARTAN 3AN AL A Sa R s Foeh BULLYNS D SPARTAN 3AN VGA VIDEO OUT |
| VDD_3V3 FPGA - BANK 0 | J7 | || vDD_3v3 FPGA - BANK 3 T T T T T T T |
JUMP2X4 I
‘ biF1p | I2C [ . | |
| VCCO_0 10_L01P_0 FHOE=T——0 = [ VCCo_3 10 Lo1P 3 |4 VGA_R1 |
| VCCOo_0 10_LOIN"0 DIF2E I ‘ I VCCo 3 10°L01N"3 -8 ®  VGAG1 I
| c16 c17 VREF_0/10_L02P_0 [-H2—meor—5—0 | - c18 c19 10_L02P 3 |2 VGA_RO |
100nF T~ 100nF 10_LO2N 0 [~ o I ! | 100nF T~ 100nF 10_L02N 3 -5 vea_co |
| 10_Lo3P 0 [—113 » $ 12C_SsCL | 10_L03P_3 VGA_BO
| 10_Loan 0 1T PB2 | [ 10 L03N "3 (-8 VGA B1 LED DISPLAY R81 100 |
| 10_Loap 0 114 I 12C_SDA I 10_L04P_3 > VGAVS e e |
10_L04N_0 & PB3 | VREF_3/10_L04N_3 [ VGA_HS LD_SEGO# »—2-[}1-» LD_SEGO#r
| 120 [ 12 ! !
10_L05P_0 BT « PB1 | LHCLKO0/10_L05P_3 - LD_CA7# R82 100
| 10_LO5N_0 r K PBO | LHCLK1/10_LO5N_3 |13 5 Lb_cAs# !
| GCLKA4/I0_L06P 0 24— sp2aAP PS/2 [ LHCLK2/10_L06P_3 |18 > LD_SEGO# seq A LD_SEG1# »—2{_1+1-» LD Seci# |
| GCLK5/10_L0N_0 28— spoan — = I IRDY2/LHCLK3/I0_L06N_3 [—18 ® LD _SEG5# Seg F RE3 100 |
| GCLK6/I0_LO07P_0 —}%@ TPS2  TPs | ! | HCLK4/10_Lo7P_3 |18 > LD SEGA# Seg £ |
GCLK7/I0_LO7N_0 ; % Ps2clkt | ! LHCLK5/I0_LO7N 3 [-22 LD_SEG7# Seg DP LD_SEG2# »—2{_}1-» LD_SEG2#r
| GCLK8/I0_L08P_0 [129——————%  SD2BN | | TRDY2/LHCLK6/I0_L08P_3 [—2 LD SEG3# seg D REZ 100 !
I GCLK9/IO LO8N 0 [ —————)  sp2sp \ [ LHCLK7/10_L08N_3 |24 » LD_SEG2# Seg C I
| GCLK10/10_LOSP_0 r PS2_DATAT | 10_Logp_3 [-24  LD_SEG6# Seg G LD_SEG3# »—2-{1-1—» LD _SEG3# |
| GCLK11/10 LooN 0 (132 : K DIPSW? r | 107L09N_3 28 R LD_CAO# R85 100 I
10_L10P_0 ; DIPSW6 | ! 10_L10P_3 [-2L LD_CA4#
| 10_L10N_0 [-135 - DIPSW5 | 10_L10N_3 |22 £ Lb_cAs# LD_SEG4# »2{+1-» LD sEGa#r !
| 10_L11P_0 :gg . DIPSW4 [ 10_L11P_3 (28 LD CA6# N R86 100 - !
| 10_L11N_0 DIPSW3 [ 10 L11N_3 |30 » LD_SEG1# Seg B |
| VREF_0/I0_L12P_0 —ﬁ%@ TPS5s  TPS | } [ 10_L12P_3 g; ® LD CAT# LD_SEGs# »—2{_}1-» LD sEGs#
PUDC B/IO_L12N_0 ; DIPSWO 10 L12N_3 LD_CA2#
! 1P_0 140 T K DIPSW2 [ 1P L13P 3 33— TPS3  TPS [ R87 100 I
| 10_0 T i< DIPSW1 [ VREF_3/IP_L13N_3 [-38——0> TPs4  TPS LD_SEG6# »—2{_11—» LD _sece#r |
| VREF_0/P0 [F1230> TPS6  TPS ! | : | e 88 100 :
| | | XC3S50AN-4TQG144C
| XC3S50AN-4TQG144C @IE 7I707 LQ17P7 §W17'ILQH7E § I Device = TQFP144 LD_SEG7# 211 LD_SEG7# |
Device = TQFP144 | PCB Footprint = TQFP144 |
! PCB Footprint = TQFP144 ‘ ! ‘
I I
| BANK 3 I
; BANK 0 D !
- e e e e 1 S 1
I T T T ‘
I
I
I
I
I
I
I
| I
I R80 I
| 1k2 J8 !
JUMP2X3 c23 VDD_3V3 |
: ANA_OUTD »—2 14 ANA OUT 4~ 100nF Q |
| I
| R18 |
‘ 3k3 I
! ANA IN 21 |
I
I R17
| 3k3 MCPB001T-/OT ‘ » ANALIND |
| ANA REFD »—2 [ }1 ANA_REF U1 !
| i MCP6546T-E/OT :
| c21 c22
| 4n7 4n7 |
I
I
I A/D D/A CONVERTER I
| See XAPP154 and XAPP155 |
| Low Pass 10KHz |
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3 R20  VDD_3V3 417 R24  VDD_3V3
JUMP2 47 [* JUMP2 47 o
NO N4
NO o - N4 o 21—
O0—2— O0—2—
4 R21 J18 R25
JUMP2 k7 JUMP2 k7
N1 N5
N1 o - N5 o 21—
O0—2-4¢ O—2-4¢
415 R22 J19 R26 J21
JUMP2 k7 JUMP2 k7 JUMP10
N2 N6 x22
N2 o} —— N6 o 2 —1 4 21 o
o—24 o—24 772;_%_0
J16 R23 J20 R27 5 7 8
JUMP2 k7 JUMP2 47 X26 59
N3 N7 Xa7
N3 o - N7 o 21— % 60
o—24 o—24 : =
- ] - M 30 9
rran i P15 sl X3 10 8
NIBBLE 4 : P14 aefporal
44 | K415 P13 N3 44 5 N7
ENABLE @l Kle P12 wal Kle
48 48 |
i o pran i
40 g P10 40 g 9
38 11 a8 11
3 Sl Eg N2 3 112 N6
25 | 25 g
36 13 « 21 %3 1
35 14 é gé 35 | k3114
33 HE——& ps N1 a3 345—« P21 N5
3 17 P4 32 17 P20
24 24 ['g
o o 20 19—« p3 20 19—« pig
JUMP22  JUMP2X22 22 < P2 22 § Pig
t22 ¢ pi NO F2— P17 N4
[ 26 23 PO 26 3 P16
|
ﬁ? VDD_3v3 §§ VDD_3v3
42 T a2 T
icz‘; iczs icze icn iczs iczg icao 1031
100nF ~T~ 100nF ] 100nF T~ 100nF 100nF —T~ 100nF —]~ 100nF T 100nF
011 012
SN74LVC16244ADL SN74LVC16244ADL
5V TOLERANT INPUTS (BANK 1)
12 J11
JUMP10  JUMP2X10
1 2
OO % 3 X23
5 X2
+——0 S %7 TX25
5 TX26
:45_06 . % 11 TX27
L0007
15
I~y %17 TX30
08 852 TX31
5V TOLERANT INPUTS 1PO 1P1 1P2 1P3 1P4 1P5 1P6 1P7 1P8 1P9 1P12 1P13 1P14 1P15
R100 R101 R102 R103 R104 R105 R106 R107 R108 R111 R112 R113 R114 R115
100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k
RO603 | RO0603 | R0603 | RO0603 | R0603 | R0603 | R0603 | R0603 | RO603 RO603 | RO0603 | RO0603 | RO0603 | R0603
P16 P17 1P18 1P19 1P20 1P21 1x22 x23 IX24 IX25 28 129 1X30 IX31
Pull Down Resistors may R116 R117 R118 R119 R120 R121 R122 R123 R124 R127 R128 R129 R130 R131
be omited if used chips 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k 100k
with Bus Keeper inputs RO603 | RO0603 | R0603 | RO0603 | R0603 | R0603 | R0603 | R0603 | RO603 RO603 | RO0603 | R0603 | RO0603 | R0603
5V TOLERANT INPUTS for BANK 1

VDD_3v3 122
#JUMP1
SPARTAN 3AN
FPGA - BANK 1
VCCo_1 HDC/Io_Lo1P_1 L8 P1
VCCo_1 LDC2/10_LOIN_1 H& P3
LDC1/I0_Lo2p_1 [-£& PO
LDCO/IO_LO2N_1 P2
100nF ~T~ 100nF (o Loay 1 [ 5
10_L0o3N_1 (-84 P6
RHCLKO/IO_L04P_1 |82 P5
RHCLK1/10_Lo4N_1 (B8 P7
RHCLK2/I0_LosP_1 [-BL P8
If VCCO for this TRDY1/RHCLK3/I0_LOSN_1 B8 P9
bank requires RHCLK4/I0_LO6P_1 [-22 P10
1 RHCLK5/I0_LO6N_1 P12
other than 3 IRDY1/RHCLK6/10_Lo7P_1 |21 P11
do not populate R28 RHCLK7/I0_LO7N_1 gg P13
and use J22 as |g,L08PJ o8 E}g
. N 10_LO8N_1
power connector. Soon [as o
10_LO9N_1 13; P17
10_L10P_1 |10 P18
10_L10N_1 P20
10_L11p_1 (103 P19
10 L14N_1 {105 P21
01— P22
VREF_1/IP_1 j}b
VREF_1/IP_1 K P23

uic
XC3S50AN-4TQG144C
Device = TQFP144

PCB Footprint = TQFP144  J23

JUMP2X22
QO—— PO
Q0—— P

BANK 1 00— P2
Q00— P3
QO P4
QO——< P5
QO++—< P6
QO=——X P7
QO+ P8
QXK P9
O0Z-+—< Pi0
QQF—=—= Pi1
Q07— P12
Q05— P13
QO—=—< P14
QO P15
QO5:——X P16
OO——<X P17
QO+ P8
OO P19
OO~ P20
OO0—e—< P21
J24
JUMP2X2
0O+—— P22
O00:——<K P23
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Fmmmm—mmm e m e —m———— - - — - e I il
| VDD_3v3 (. VDD_3v3 (. !
‘ [ I |
‘ [ I |
. ‘ R57 Jor |
| . R45 820 ‘ ! 510 6 |
| sw3 sw2 Swi Swo 1 B Q4 R4 820 | 1. VGA_RED 1
| PUSH050x050 PUSH050x050 PUSH050x050 PUSHO50x050 || Lo_cAd 2 m BC8S6 |1 cagr 2 1 B Qo [ VoA R0 > Al !
‘ [ R46 820 = o BC856 L R58 |
VGA GREEN
| o LD_CASH#y—2 1 B X Qs s R42 820 W oar Lo 270 GA Gl |
o u LD_CAt#»—2{ 11 B | VGA_R1 1%J |
| | R47 820 m BC856 | |
R32 R31 | B X a6 9 R43 820 [ VGA BLUE 3
! 390 390 Lo LD_CA6#»—{} BC856 B K a d | R59 T ? |
! Ras 820 Y Lo CAz»>—{ 1 BC856 ! 120
bl 7 g R44 820 Y [ b ‘
! PBO [ LD_CAT# (B]CB 5 s d L f(——a i |
| PBA 5 LD_CA3#) 4
| PB2 [ - BC856 [ R60 10 !
o LD1 LDO | 510 5 |
| PB3 ! y |
! . FT-M514RD FTMs14RD | VGA_GO AR |
| PUSH BUTTONS [ o o o « I BETEF 3L 90 |
B b 3 2 g z 3 2 g z Lo |
! LD_SEGO# >—111 A S S S S LD_SEGO# >—111 A o, S S S [ VGA_G1 - - !
——————————————————————————————— | LD_SEGT#rY B A LD_SEGT#rY B A [ |
| [ LD_SEG2#r >—4- ¢ LD_SEG2#r >—4- ¢ | |
| 425 | LD_SEG3#r>—214p F B LD_SEG3#r »>—=24p B ! |
‘ VDD 3v3 JU"TPZXE ‘ ! LD_SEG4#r Y E G LD_SEG4#r >—1 E s b ‘
————————100 ! LD_SEG5#r »>—10{ ¢ T LD_SEG5#r »>—10{ ¢ T [
| L —————00 | | LD_SEG6#r » G E 5 c LD_SEG6#r »>—39 G 5 c | | 0.7 Vpp double !
| swa ——————00 o LD_SEGT#r »—3- pp - - - - LD_SEGT#r »—3- pp - - - - I 510 om0 o |
! °l_ DiPsws T30 Q0 [ o VGA B0 |
| 11 | | | | = TTL Level Sync |
| H H H H H H H H Suitch 1 corespond R0 Lo b ‘
i with MSB (bit 7) —e 230 o LED DISPLAY [ !
| . Lo VGA B1 |
I AN R33 390 y - - - - - - - -"-"-"""-"""="="""-"""""""\"»">"-"\=""-=-"-"-="-="-~"=—"="“"="="=”""?®="="=~"=”“="®="=~"="=~"=”"= ‘"= =~/ "~~~ “~“~"“~=”= °”° | |
! ‘—2—( 1 DIPSWO | mmm — — m m m o m m - P |
: R34 390 : | I :
| 2 1 plPSW1 | I JU"qPZXB : | ‘
| LEDO Q0 |
! R35 390 (. LED1 200 (I !
| 2 1 pIPSW2 I LED2 Q0 I VGA_HS |
| | LED3 QQ |
! R36 390 L Eos 200 [ !
‘ 2! DIPSW3 Do LEDS 500 [ |
LED6 Q0 o VeAvVs 21— |
| R37 390 L CEoy 1 533 - ‘
| 2 1 pipsw4 | ! o - |
|
| R38 390 | R56 R55 RS54 R53 R52 R51 R50 R49 | |
| 2 —1 opsws 1 390 390 390 390 390 390 390 390 ‘ ! VGA VIDEO OUT |
— | ! N
: R39 390 : | | T T T T T T TS TS TS TS T T T T
| 2! pPSWe | | : ———————————————————————————————————
| | |
! R40 390 (. » » » » » » » » [ 128 |
| 2 —1 DIPSW7 | 7l - - u u M u M D |
! P! | GND H— H—
| L ! A+ SD1AP SD2AP !
‘ | [ AR SD1AN = SD2AN |
| DIP SWITCHES : | D7 D6 D5 D4 D3 D2 D1 DO [ GND 7o SD1BN 5 SD2BN |
7777777777777777777777777777777 | LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED LED3mm_RED [ > le SoiBp B g Soanp |
| : | GND F—4 74 |
| | |
LED BAR | M HB— He—
: | : M2 - :
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ | #SATA_DATA #SATA_DATA |
——————————————————————————————————————————————————————————— | |
i 1 —— ——
! [ [ |
! ! | VDD_3V3 VDD_5V VDD_3V3 VDD_5V [ |
| |
| Lo : : DIFERENCIAL IN/OUT :
| | : | e e -
! [ R72 R73 R76 R77 |
| by k7 ak7 a7 47 |
| | |
| | : PS2_DATA1 3 Io 1 PS2_DATAZ2 ) 1 |
—3—0
I a8 (- Q1o 2 Q12 2 I
| BS170SMD O . BS170SMD 7 BS170SMD 2 |
| | 5 5 |
| VDD_3v3 VDD_5V | : VDD_3v3 VDD_5V o VDD_3v3 VDD_5V % |
| | | PS/2 PS/2 |
| by MINIDIN6_PS2 MINIDING_PS2 |
| |
| R70 R71 Lo R74 R75 | e R78 R79 | e !
| 4k7 #4K7 D a7 4k7 a7 47 !
|
|
: 12C_SDA Y : | PS2_CLK1 3 PS2 CLK2 3 |
‘ Q9 L an Q13 !
| BS170SMD D BS170SMD BS170SMD !
| ;! :
|
! I2C INTERFACE (5V TOLERANT) [ PS/2 PORTS (5V TOLERANT) | Fima Author
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