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FPGA_Rack Board : Rack—mounted Development FPGA platform
Page Title Description
1 Cover This first page
2 Board Shows Board connectivity
3 Power 3.3V 2.5V 1.8V 1.2V Regulation
4 FPGA Power Xilinx Spartan 6 Power and Decoupling
5 FPGA 1 Xilinx Spartan 6 Bank @ and 2 !l Pay Attention on differences between LX45 and LX100
6 FPCGA 2 Xilinx Spartan 6 Bank 1 and 3
7 FPGA Config JTAG Connector / Reset Circuit / Done / Button / Leds
8 Memory FLASH / SDRAM / Decoupling capacitors
9 Mezzanine Mezza A and Mezza B Connectors (mezzanine support)
10 VME VME Compatible Connector 96Pin
11 Ethernet 2 Ethernet Ports
12 UART FTDI USB UART / UART
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FPGA Rack Connectivity

ZA = min. 3mm with no components for Rack insertion
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1 | 2 3 4 5 6 7 | 8 | 9 10
LDO VOUT
Powe r Su p p ly VLDO_ OUT = 0.4Vx(4.99k+RFB_ LDO)/RFE_ LDO
—> RFB_LDO = 1.996k / (VLDO_ OUT — @.4V)
SV —> From VME or USB Layout Hints RFB_LDO (Vout = 1.8V) = 1.996k / (1.8 — 0.4) = 1.42571k —> 1.43k 17 —> 1.80563V
3.3V —> From LTM4615 (1) — THERMAL_SW1 and THERMAL_ SW2
1.2V —> From LTM4615 (2) Floating on seperate copper planes VOUT = 0.8V * (4.99k + RFB) / RFB
1.8V —> From LTM4615 LDO — Decoupling capacitors close to pins —> RFB = 3.992k / (Vout — ©.8)
2.5V —=> From LDO
RFB (Vout = 3.3V) = 3.992k / (3.3 — 0.8) = 1.5968k —> 1.6k 1% —> 3.295 V
3 3\/ @ 4A / 1 2\/ @ 4A / 1 8\/ @ 1 5A RFB (Vout = 1.2V) = 3.992k / (1.2 — 2.8) = 9.98k —> 1@k 17—> 1.1992 V
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FPGA Power Pina NOT AVAIABLE ON L33 FPGA Decoupling

ONLY AVAILABLE ON LX100 / 150
- VFS VCCINT Decoupling
— RFUSE LX45 —> 1x10@UF / 1x4.7uF / 2x@.47uF
= VBATT X100 —> 1x10RUF / 2x4.7uF / 4x0.47uF
X150 —> 2x1@@uF / 3x4.7uF / 6x0.47uF
1.2v|
co3 L:za L:zs L:M L:ss L:Zﬂ L:Afz L:M L:sz L:57 L:sa
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U3:E
ano 41 .
GND 4473 VCCAUX Decoupling
g',jg AAT7 LX45, LX100, LX150 —> 1x10QuF / 2x4.7uF / 4x0.47uf
GND 3.3V
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S RFUSE ano[EHL
NT5 |VBATT GND (¢ i
SUSPEND GND [—£57 VCC®@ Bank @ Decoupling
o IE LX45, LX100, LX15@ —> 1x10@uF / 1x4.7uf / 2x@.47uF
3.3v] GND 18 5.3v]
oND 82
D H7
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VCCAUX GND T
K15 J21
18 xggﬁgﬁ gng 100uF 4.7uF 470nF |470nF |470nF |470nF
MIS_lyccaux onp (K18
N8 K12
R10 VCCAUX GND ry
Ri2 | VCCAUX GND 5 )
RE ] VCCAUX GND [—573 VCC@ Bank 1 Decoupling
11| VoCAuX N8 LX45, LX100, LX15@ —> 1x10@uF / 1x4.7uF / 3x@.47uf
V6
VCCAUX GND 3.3V]
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1.2v] GND
VCCINT ano M _1C26 JQ\?’Z JQ40 JQ45 JQ50 JQ55

VCCINT GND S ]
5| VECNT o 100uF T4.7uF F70nFP70nF‘P-70nF‘P-70nF
K11 1
Ki3 VCCINT GND NS
e 2ot
E f xgg:m gug P 4 VCC@ Bank 2 Decoupling
M11 ] VCCINT GND LX45 —> 1x100uF / 1x4.7uF / 4x@.47uf
13| VST Ay i LX100, LX15@ —> 1x100uF / 1x4.7uF / 3x0.47uf
9 u21
1o | VCCINT GND 5.3
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=9 VGOINT aND [0 T
VECINT GNo 100uF PJUF F70nF‘P-70nF‘P-70nF‘P-70nF
XC6SLX45 / 100 / 150

VCC@ Bank 3 Decoupling
LX45, LX100, LX15@ —> 1x100uF / 1x4.7uF / 3x@.47uF
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1 | 2

FPGA Bank @ & 2

Pins NOT AVAILABLE ON LX45

ONLY AVAILABLE ON X100 / 150
—10_L14P_0, I0_L14N_0, I0_L15P_®0,
I0_L15N_@, I0_L16P_@, I0_L16N_8,
I0_L17P_9, I0_L17N_@, I0_L18P_0

U3:A
11 veco_o o_L33p_o[ 212
B1% lvccoZo I0_L33N_0—S
4 | VCCO_0 10_L34P_GCLK19_8—x
7 | VCCo_o 10_L34N_GCLK18_0—¢
E13 |VCCO_0 10_L35P_GCLK17_8—x«
E17 VCCO_0 10_L35N_GCLK16_@ D
s—|vecoZe 107 L36P_ GCLK15_ 0|2
sa—|vecoZe 107 36N GCLK14_ 0|5
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10_L8N_VREF_@

I0_L18N_0
10_L32N_0

i
i

e NN N?

XC6SLX45 / 100 / 150

IEZ
EZ

MEZ_D07.

107 L66P_SCP1_ 60—
|o_LeeN_scpe_o—-

Freely moved
within GCLK
Freely moved
within GCLK

BPI Programming mode
MO =0 -
M1 =0 -

Pins NOT AVAILABLE ON LX100
ONLY AVAILABLE ON LX45 / 150

10_L17P_2, 10_L17N_2
10_L22P_2, 10_L22N_2
I0_L51P_2, I0_L51N_2, I0_L52P_2,
I0_L52N_ 2, 10_L53P_2, I0_ L53N_2,
I0_L54P_2, I0_L54N_2

u3:C
AL fvoco_2
Aa1g |VGC0_2 T14
A3 |VCCO_2 10_L23P_2
A7 |VECo_2 10_L23N_ 2 |—>—erve_col]
T15|VccoZ2 10_L29P_"GCLK3_ 2|—y75—(Mez_pa2_spoK
VCCO_ 2 10_L2ON" GCLK2_ 2 [y §—TeHe_woc
Vip |VCCO_2 10_L30P_GCLK1_D13_2 5 (MEM_ D13
Vie |VCCO_2 10_L30N_GCLK@_"USERCC 415 {Us8_cix
Ve |VCCO_2 10_L31P_GCLK31_D14_2 5—uen_o1s
ws |VCCO_2 10_L31N_GCLK3@_D15_2—y WEM_D15
VCCO_ 2 10_T32P_ GCLK29_ 2 a7 —{FHe_rx_cud
28 10_L32N_GCLK28_ 2 o e x_ax]
CMPCS B)%cmpcs_a_z 10_L4IN_VREF_ 21— VEZ_PBS
(FPcA_DONEF——2£— DONE_2 10_L42P_ 2L —{vez_pae_Npess
21 107 L42N_ 2 —(vez_po13)
{eek 2—m55—10_L1P_CCLK_2 10_L43P_2
I | oo Mgt [OZLINZMe_CiPMISO_2 10_L43N_2
AB21 |I0_L2P_CMPCLK_2 10_L44P_2
AA2g |'0—L2N_ CMPMOSI_ 2 10_L44N_2
10_L3P_D@_DIN_MISO_M 10_L45P_2

8
6
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= 8 fioZ(eN~2 O_5TN_2
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i tioa 7 —I0ZL11N_ 2 10_L53N- 2
ven_oo)— 914 10" L12P_D1_MiS02_2 10-L54P2
wen_ooz—U13 107 L12N D2 MISO3_
T 5 1o L13P- M1 2
VEN_516) 1210 _L13N D16
ven_oi)2A18 107 14p7 D117 2
ven_oi2)AB18 10”1 14N" D127 2
2 {07 L15P_2

10 L3N MOSI_CSI_B_MI
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[ETHe_RxD2 - 10_L64N_D9_ 2 —=c“——Mew_peo)

10_L65P_INIT_
10_L65N _CSO_

10_ L.

Freely moved

XC6SLX45 / 100 / 150

7

6

% 4"71.5 C_FP/L w7 B

PROGRAM_ B_ 2|—RA1
i0_L4op_ 2—RL1

_L4ON_ 2 o MEZ_PAS_NPCS2)
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within Bank @ & 1 & 2

FPGA Rack
HES—SO // Valais Wallis

DES | {Date} zas

FPGA 1| Rrev | Vvie

HAUTE ECOLE VALAISANNE

$Path

}
5/25| FpGA_Rack_v1_@.sch

6 | 7

9




1 | 2 | 3 4 5 6 7 8 9 10
3.3V
U3:B ~© U3:D
€21 Iveco_1 o o5 ey €2 jveco_3 5
G51]veCo_1 S Fa—VCCo_3 10_L39P_M3LDQS_ 3|5
SrgVeco 1 10_L4@P_GCLK11_M1AS_ 25V o GoVeCO_3 10_T39N_M3LDQSN_ 3
—{1e|veco 1 10_ L4@N_ GCLK10_ M1A6_ $2—veco—3 TO_L4@P_ M3DQ6_ 3
VCCO_ 1 1G_L41P_GCLK9_IRDY1_ 15—{veco”3 10”L46N" M3DQ7_3[—13
Veeom 10, L42P CLRT MIUDM, froel Toved L7 eco=3 10~ L4IN- Gotkae~Mapas |21 ooy e
— _L42pP _ _ ithi _ _L4IN_ _ s (WeE_At9) ithi
R21_lycco~1 16__L42N_GCLK6._TRDY1_ within GCLK o] I0__L42P__GCLK25_ TROY2 (—2 within GCLK w5
918 lycco” 1 10_L43P_GCLK5_M1DQ4_ U5 —|vecoZ3 10 "L42N TGCLK24 “M3LDM [— & WE_Dse
4 veco 1 10— L43N_ GCLK4_ M1DQ5_ Wa |VCCo_3 10_ L43P_ GCLK23_ M3RAS [— 3—(WE_svsai0 ||l Try to use
TO_L44P_A3_M1DQ6_1 VCCO_3 10_L43N_GCLK22_IRDY2 [—f3——(we_sereLi) all GCLK
cig 10_ L44N_ A2_M1DQ7_ 1 10_T44P_GCLK21_M3A5_ [~ WE_Aio
20 |10_L1P_A25_1 10_L45P_A1_M1LDQS_ 1 Y2 10_L44N" GCLK20_ M3A6_ [—i¢6 WNE_ AT
10_LIN_A24_ VREF_ 10_TL45N_A@_M1LDQSN_1 VME_D2 ¥i|lo-L1P_3 10_L45P_M3A3_3|— ;¢ N
vez_Nosel— 15 —10_LOP_ 1 10_L46P_FCS_B_M1DQZ_ WWE_Do1 w5 |IOZLIN_VREF_3 10_T45N_M30DT_ 35
Fsn_cuQ—gr 10 LN 1 10— L46N_FOE_B_M1DQ3_ WE_be2 T—{l0_L2P_3 10_L46P_M3CLK_ 3%
vez_005)—f10—10_L10P_1 WE_e3 B 0_L2N_3 10_T46N_M3CLKN_3 15
VEz_bos)—£—{I0_L1ON_ 1 WE_AGFAL_N)— 8 10_L7P_3 10_L47P_M3A8_ 3 —2
vez_bet)—go —0_L19P_ 1 —£Zi0_L7NZ3 10_L47N_M3A1Z 3 1—53
oo {IO_L19N_ 1 WWE_BGTN_N P lioZLep_3 10_L48P_M3BA@_ 325 —(We_iRas_N
o9—l0_L20P_ 1 WE_BG10UT_N ToIO_L8N_3 10_L48N_M3BA1_ 3 [—a——(we_mos_n
16 {10 L2oN_ 1 WE_D12 13 {I0_L9P_3 10_L49P_M3A7_ 3 |—2—
e loZL21P 1 WE_D13 U JI0ZLeN_3 10” L4ON_M3A2_ 3 —F>—
sie[loZL2INT 1 _ WE_D0s V3 |lo_L1eF_3 10_L50P ~M3WE_ 3| —4——(We_~az &
B> (lo_L28P_1 _ — VW _De7 Ne |I0_L1eN_3 10_L50N _“M38A2_ 3 —gp——(WE_Rai_N
Big (IO L28N_ VREF_1 _L5INC 1 —22—{uss_om_N WE_BGIN_N N7 {I0_L11PZ3 10_L51P_M3A10_ 3 —F%
D20 |I0ZL29P"A23 M1A13_1 I0_L52P_M1DQ14_ 1| —y5p(Emi_coioz WWE_BG30UT_N v |O_L1IN_3 10_L51N_M3A4_ 3%
38 |I0TL29N" A227 M1AT4_ 1 10 L52N_M1DQ15_ 1|~ ETH1_cPiot —wg |10z L23P”3 10_ L52P_ M3AB_ 3|—£ WE_A12
19 /0ZL30P_A21~ MIRESET_ 0_L53P” 1 |—\1o SR DL S —he |I0ZL23NT3 10_L52N_M3A9” 31— VWE_ALT
55110 L3ON_A20_M1A11_ T 10_LS3N_VREF_ 1 [—yq gWRT_rudi] WE_BBSY_N R4 (l0_L24P~3 10_T53P_MS3CKE_3—3 VWE_ABB
Do I0_L31P_A19” M1CKE_ 10_L58P_ 115 VWE_BCLR_N \ie|I0ZL24N_3 10~ L53N_ M3A127 31—g1—
Cag |IO_L3IN_A1B_M1A12_ 1 I0L58N_ 1543 WE_BRZ_N)——| e —{l0”L25P~3 10_(54P_MB3RESET_3|—¢ WE_AgS
G55 10_L32P_AT7_M1AB_1 10_L59P_ 1570 - WE_BR3_N S flo_L25N_3 T0_LSIN_M3A11_ 3|—<—(we_nas
10 L32N_A16_M1A9_ 1 I0_LSON 122 WE_BG2N_N 2|10 L26P_3 107 L55P_M3A13~ 3 |28 —{we_irae W
10~ L33P_A15_M1A1_1 10_L60P_ 1 WE_BG20UT_N 3 I0_L26N_3 10_L55N_M3A14_ 3> —{we_Iras_n
10 L33N_A14_M1A4_1 I0_L6ON_ 1 (22 WE_BRO_N > o L31P_3 _L57P_ 3L
10_ L34P_ A13_ MIWE_ 1 10_L61P_ 1 WE_BRT_N 10_ L31N_VREF_3 10_L57N_ VREF_ 3|
10_ L34N_A12_M1BAZ_1 10_L6IN_ 1 WE_Dox 10_L32P_M3DQ14_3 10_L58P_ 3 [—22—(We_is
10 L35P_A11_M1A7_1 10_L70P_ 1 [—yo0 WWE_Des U {I0_L32N_M30Q15_3 I0_ LS8N 352 ——{we_ars
10— L35N_A10_M1A2_ 1 I0_L7eN_ 1 A7 WE_Des U7 10_L33pP_ 12_ 10_L59P_ 3 |5 WE_Aiz
' L36P_A9_M1BAG_1 10”L71P_ 1 [~k WE_Deg 10_ L33N_M3DQ13_3 I0_L5ON_ 3 WE_AUS
10_ L36N_AB_M1BA1_1 I0_L7INZ 1 12 WE_b10 15—{10_L34P_M3UDQS_3 10_L6OP_ 3 X —(We o
10_L37P_A7_M1A@_ 10_L72P_ 1 (12 _ WWE_D11 10_ L34N_M3UDQSN_3 I0_L6ON_ 3 [—o7——{wie_o3
10 L37N_A6_M1A1_1 10ZL72N" 1~ 18— USER_DiL_2 WE_Di14 10_ L35P_M3DQ10_3 10_L8oP_ 327
10_L38P_A5_M1CLK_1 10_L73P_ 1 [—g1g—WART_D00) WE_o15 S T—I0_L35N_M3DQ11_3 10_L8eN_ 3 5%
10_ L38N_ A4_M1CLKN_1 I0_L73N” 1 (—ig—(me_ceion WE_BGON_N ©2 10_L36P_M3DQ8_3 I0”L81P_ 3 |—23—(Wi_nio
10_ L39P_ M1A3_ 0_L74P_AWAKE_ 1 —8—usa_beo ) VWE_BGooUT_N N5 |'0_L36N_M30Q9_ 3 I0_ L8N 3 —£2——{we_aoo
I0_L39N_M10DT_1  I0_L74N_DOUT_BUSY_ 1 128X VVE_SYSFAL_N N3 |/0_L37P_M3DQ@_3 10_L82P_ 32 WE_ATe
VME_BERR_N Mz 1I0_L37N_M30Q1_3 10_L82N_3 WE_ATS
XC6SLX45 / 100 / 150 VME_SYSRESET_N M1 /0_L38P_M3DQ2"3 10”L83P_
WNE_LWORD_N 10_ L38N_M3DQ3_3 10_L83N_ VREF_
XCBSLX45 / 100 / 150
Freely moved
ithin Bank @ & 1 & 2 Freely moved
within Bank 3
But try to keep Differential Pairs together on connector
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FPGA Config

Main Oscillator FPGA Done LED

= u4 P%-7 330 I R13
4 voc outl-3 K_es_2w)
Llerre onp|-2 .
c60 106'25M|ﬂ' LD1 | green
100”}_**

JTAG connector

FPGA Hardreset
Reprogram

3v]

R15 4'7!.‘“

[HARDRESET_N

S1
Reset Button;o%
c O

USER LED’s

FPGA Softreset

20 4.7

R

o

o

H
o

SOFTRESET_N

USER DIP Switches

;
S 2 R=(3.3V—-2V)/20mA =65
J S — \_JTAG_TCK LD2'1
J JTAG_ GPI0@ .
)8 FPGA_JTAG_TDO| R16 w 1SW‘|:‘|B
3 JTAG_GPIO1 — [USER_LED_e) 1 O0—=———{UsErR_DIL_0)
\) 10 < frerme_To) 100 User Led SW1:2
o &4 ¥y 84 B rRi7  P%2 2007
o 0 %:802!90:", — SW1:3
SE 508508 100  User Led 3
IR S G S LD2:3 SW1:4
0 R18 % . s
> —
100 Ungrszd
T R19 W
—
100 User Led
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Memory Flash RAM

U6 3.3V| U7
13 1 2
SIIENIESIIESTIEINIE i e e
N - = - sy’ - VeeQ VoD D@25 VEZ_De2
[1'4 [1'4 1 1 1 43 DQ3 MEZ_D@3
VPP MEZ_ D@4
MEZ_ D@5
[FLasH_ce_N ?g E Al VEZ D86
) A2 FPGA_AQ goes on Flash A1 VEZ_ D07
m:ﬁ:: 14 o ~ (like Xilinx sp6@5 and LiveTools MB) Ez_0os
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