WARP FPGA Board

Rev 1.1 - December 2005
Patrick Murphy

Schematic Pages:
1 - Table of Contents

O~NOOUTPA~WN

Clocks

FPGA 1/0 Banks 0-1 (Debug & Sysace MP 1/0)

FPGA 1/0 Banks 2-3 (Radios 0-1)
FPGA 1/0 Banks 4-5 (SRAMs & User 1/0)
FPGA 1/0 Banks 6-7 (Radios 2-3)

FPGA JTAG, Configuration & Temperature

FPGA Multi-Gigabit Transceivers

9 - FPGA Power & P70-only pins

10
11
12
13
14
15
16

- Power Regulators

- Radio Board Headers (0-1)

- Radio Board Headers (2-3)

- SRAMs

- System ACE CF (FPGA Configuration)
- Bypass Caps

- Ethernet PHY

iiii

RICEA

Description

I 4 I 3 I




oo

oo

Ce5|+ C

10uF/'|'\ 1nF

me option of 2.5v or 3.3v
; reccomended PECL osc

supply
DVDD_2.5v uses 2.5v, LVDS uses 3.3v  DVDD_3.3v

L6 NM

L4 HZ0O805E601R-00

FPGA_GCLKOP
FPGA_GCLK1S

FPGA_GCLK6P
FPGA_GCLK7S

&

&

DVDD_3.3v
T J29
1{ voo
FPGA GCLKOP. ggEKOP
FPGA GCLK1S 4] Gcias
51 enp
FPGA_GCLK6P 7 ggEKGP
FPGA GCLK7S 5| Gerirs
2 enp
VDD

DGND

CONTROLO
CONTROL1
CONTROL2

GND
CONTROL3
CONTROL4

GND
CONTROLS
CONTROL6
CONTROL7

MHOLE

12 CLK _BOARD_CONTROL1

Y
R54 J24
1K —2 oD
—3-| GND PIN
e —=2- e
vee +—5-1 GND
3 ot MMCX Jack
ceL|+ csm—=—cs5 OE2 UL T PIMGT_CLKOP
10uF. 1nF 0.1uF
/l-\ N 123 Top
GND R19 2o 100 BREFCLK
LVDS-PECL OSC NM L 3| GND PIN 1| R5!
—a oND
GND Termination Yesistor PMCT-CLKON
DGND  MMCX Jack placed at FPGA pins
1 ermination resistors required
DGND only for PECL oscillator
Build-time option of 2.5v or 3.3v
supply; reccomended PECL osc
DVDD_2.5v uses 2.5v, LVDS uses 3.3v DVDD_3.3v
L22 NM L21 HZO805E601R-00
Y
R53 J22
K —2 oD
t—3- GND PIN [-—
e +—21 GND
vee +—5- GND
p 11 oE1
| 2 { oE2 out 4 MMCX Jack SPMGT_CLK1P
——C68 out |5 T
0.1uF
3 J21 Top
J14 GND R17 R20 2o 10 BREFCLK2
LVDS-PECLOSC NM NM R6
-1 +—3- GND PIN [
+—2- GND
— +—S5-1 GND SYMGT_CLKIN
Jumper-2 DGND  MMCX Jack placed at FPGA pins
1 Termination resistors required
DGND only for PECL oscillator

CLK_BOARD_CONTROL1 9
CLK_BOARD_CONTROL2 5

CLK_BOARD CONTROLO % CLK_BOARD_CONTROLO 9

CLK_BOARD_CONTROL4 9

BOARD CONTROL3 ;; CLK_BOARD_CONTROL3 9

CLK_BOARD_CONTROL6 9

13 CLK _BOARD_CONTROL2
14

15 CLK.

16 CLK_BOARD_CONTROL4
17

18 CLK

19 CLK_BOARD_CONTROL6
20 CLK_BOARD_CONTROL7

CLK_BOARD_CONTROL7 9

Clock Board Header

BOARD_CONTROLS % CLK_BOARD_CONTROL5 9

3

3

3

3

DVDD_3.3v

VDD OE

SPFPGA_GCLK1P 3
System ACE CF 33MHz Clock

SPSYSACE_CLK33 14

The FPGA needs a copy to drive the logic connected to
the MPU interface on the SysACE CF controller
(pg. 10 of the SysACE CF datasheet)

S>FPGA_GCLK3S 5

D>FPGA_GCLK5S 5

5 R72 18.2
T GND OuT
DGND  OSC33MAz
R70 33
DVDD_3.3v
Y6
44vpD  OE
2{GND OUT REAR
L Lo
DGND  OSC
DVDD_3.3v
v5
44vpD  OE
5 R86 33
J_ GND OuUT
DGND  OSC 100MHz

Rice University

Title
WARP FPGA Board

RICT

Description
Clocks

Rev
11

ate:

Thursday, December 15, 2005 Bheet 2 of

16

| 1




DVDD_3.3v DVDD_3.3v
U4A
1 16 ] 211 veco o vceo_1
s —iHu 1B o B e veee
DEEUCS 13113 32 DEBUGL K23 1 ycco o VCCo_1
DEBUG 7 By S W) DEBUGZ2 P23 | VSO0 veco
DEBUG T . DEBUG3 N24 | \Eeo 0 veco
DEBUG 16 6 DEBUGA P24 - -
e 2 R — g veeos o
BLiue 18115 g|d bLbuos +—E251 yceo o VCCOo_1
: X .
DEBUG 19 oL DEBUG/ M2 vecoo VCCO_1 o
20 10 F21- veco o VCCOo_1
R o VCCO_0 VCcco_1
b&ND 1o VSACE MPD15 pr—)  SYSACE_MPD[0:15] 14
DEBUGI0:15] pEBUGS  Eaq] 10137 0 10 L2781 17 VSACE_MPD14
10_L19N_0 10_L19N"1 [ VeACE MPD13
MGT CLKOP <E24 107155 0 10_Lo9N_t/VREF 1 [~ VeACE VPO
2 MGT_CLKORK: 10_L75P_0/GCLK4S 10_LOBN_1 [~ VSACE MPDLL
DVDD 3.3v »E€304 1071 07N 0 10_L02P_1 =
= %623 {071 55p 0 107125N 1 R o o) o wppio
*E25 107 149N" 0 10_Losp 1 (-Gl %
G251 07| 45p 0/VREF_0 10_L27N_1VREF 1 (112 %
swa *E25 1 107 a5N "0 10_L03N_LVREF 1 [0 % -
8 [= 1 USER DIPSWO €251 1071 46N0 10_L02N_1 (K12 v
e L ech USER_DIPSWO 6 MGT CLKON >@§§g— 10_L46P_0 10_Loop_1 =0 %
| e ————— M USER_DIPSW1 6 2 MGTﬁCLKON<< 10_L75N_0/GCLK5P 10_K10
6| =44 USER DIPSW2__<S\j)SER DIPSW2 6 DEBUG7 D30 | 5" o7p 0 10 L26p 1 |-114 Y
5 2 USER DIPSW3 — FPGA GCLK7P 121 _LO7P _L26P
== USER_DIPSW3 6 12 FPGA_GCLK7P (- |0_L74N_0/GCLK7P 1O L47N_1 .
M2 |67 74p_0/GCLK6S 10_L08P_1 'KK %
<K2L {1671 6870 107126N 1 |14 %
=121 1167 68N "0 107L08N 1 |12 %
<N23 {673 10_144p_1 [-MLT
%128 157 20N 0 10_L2IN_1 A SYSACE_MPA6 14
xH24 1 157 48N 0 10_LOIN_T/VRP_1 —ﬁ - % BANKI_VRP 16
€294 107 121N 0 16_L19p 1 (-G % SYSACE_MPA4 14
2214 107 156p_0 10_138N_1 [416 % SYSACE_MPA3 14
L2114 1071 20p 0 10_120N_1 [-M14 % SYSACE_MPA2 14 c
>M271 1671 26N 0 10_L44N"1 [FNIZ % SYSACE_MPAL 14
DVDD 3.3v K251 157 38N 0 10_156N_1 [-N18 SYSACE_MPAO 14
= EAN CTRL SPI SDI % 10_L38P_0 10_Logp_1 [-E10 SYSACE_MPIRQ 14
R68 7 FAN_CTRL_SPI_SDI 22 FAN CTRL 2P 500 oo 10_L44N_0 10_L38P_1 [~ i3 SYSACE_MPOE 14
1K 7 FAN_CTRL_SPI_SDO 10_L26P_0 10_L20P_1 -3 SYSACE_MPWE 14
»<E281 107 27P 0VREF_O 10_L07N_1 (22 BANKL VRN SYSACE_MPBRDY 14
3 EEPROM DIO »N22 1 157 5oN"0 10_LO1P_T/VRN_1 BANKI_VRN 16
P»EEPROM_DIO 6 FAN CTRL OVERTEMPn <] I0_L59P70 10_L37p_1 [F3LAX
4 7 FAN_CTRL_OVERTEMPn << 10_M23 10_917 UL Lo Cikos
5 %1234 657 478 0 10_L74P_1/GCLK0S |H420 D> FPGA_GCLKOS 11
6 M2 1071 47P 0 10 LesN_1 NI oo ap
58223TS0CE DGND »K22 1 167 56N "0 10_L74N_1/GCLK1P DPFPGA_GCLK1P 2
Oeive ERPROM/ <M24 {167 4470 1O_L43N_1 (214 e
Serial Nurber DEBUGO  iaa| 10 L43PT0 10°143P 1 M svsace mpas
DVDD_3.3v DEBUGL Gao | '0-K28 10_L21P_1 >> SYSACE_MPAS 14
DVDD_3.3v ws DEEUGS 830 107L03N 0 10_L39p_1 |FEL4x
DEBUGS H129 1 10”L09P_0/VREF 0 10_L45N_1VREF_1 18
v+ vee DEBUGH o] 10-L03P_OIVREF 0 10_Lasp_1 |FG18¢
c149 _,_—7— V- SEBUGE 2281 10"125P 0 10_La6N_1 [FELSx
0.1uF c3g c392 Ci+ ';_L DEBUGI5 __ f3q | 'O-L06P0 10_L46P_1 [-E15
0.1uF 0.1uF c395 BANKO VRP a1 | |O-LOBN.0 10_H17 [T
5GND 0.10F 16 BANKO_VRP & SEBUGE B3 107 LOIN_0IVRP_0 10_La7p_1 [HS3E¢
56ND ci- SECIES {30 1071 02N "0 10_La8N_1 [R5
DVDD_3.3v DEBUGID  hau] 10_L02P"0 10_L4gp_1 G158
T 101 invaLiD# ca+ —5—_L BERUG pa] 1oLosr 0 10_LagN_1 [~H85
15 16 FORCEOFF# Ca94 SEEUG a2 10708 0 10_Lagp_1 FH18
2| FORCEON T ot SEEUG G294 1071 09N 0 10_L5aN_1 [F8LLx B
EN# c2- DEBUG H281 10 125N 0 10_L54P_1 |FEL8-
B ANKD VRN E29410"L19P 0 10_L55N_1 [FELZx
- UART TX RS232 UART TX 16 BANKO_VRN <<- 10_LO1P_O/VRN_O 10_L55P_1 [FEL6¢
He— [ UART BX Repas o TX_OUT TX_IN —”—;gUART,TX 6 >H254 1071 43N0 10_Lo7p_1 [FE10 > SYSACE_MPCE 14
UART RX_RS232 3 . ! UART RX ENET_MDC Joa | 1O-L43N_( _LO7P_ !
RX_IN RX_OUT [FA———"——"——))UART RX 6 16 ENET_MDC ENET VDS 10_L48P_0 10_L56p_1 M8
H— | 16 ENET_MDIO N O =23 10_L57N0 10_LS7N_IVREF_1 [FRLZ
16 ENET_TX CLK  K———prrmaseei—————F201 1571 73p 0 10_Ls7P_1 [FSLx
H— GND 16 ENET_TX_EN ENET TXOLEWE 125 I0_L58N_0 10_L58N_1 [~
L4 16 ENET_TXSLEW1 10_L58P_0 10_L58p_1 |18
Lo MAX322 16 ENET_TX_D2 ENE X D2 D26 157 39p 0 10 L5ON_1 =185
5 DGND X ENET_CRS D2g | 19-139P _LOON.
16 ENET_CRS 10_L21P_0 10_L50P_1 HK185¢
ENET TX D1 % 10_L60N_0 10_L60N_1 [FG18x
16 ENET_TX_D1 §§ ENET T D0 H23 1 10 154N 0 10_L60P_1 [FELE¢ H
DSUBS 16 ENET_TX_DO 10_L64N_0 10_L6aN_1 [FEL8-x
»<E22{ 107 64p 0 10_L64aP_1 R8¢
ENET TXSLEWO *H2L 1071 65N 0 10_L3oN_1 [-E4
16 ENET_TXSLEWO (—————2==0———H20 1157 65p 10 Lesp_1 (A8
%822 {671 66N_0 10_L75N_1/GCLK3P [-12) ;;MGT_CLKlN 2
%6211 | 5" 66P_0O/VREF_0 10_L75P_1/GCLK2S MGT_CLK1P 2
ENET RX ER >4é§-'1|— 10_L67N_0 10_L67N_1 [P
16 ENET_RX_ER ENET RXCLK E211 I0_L73N"0 10_L67pP_1 |19
16 ENET_RX_CLK ENET R DY 2910 L49P 0 10_LesN_1 [F-19-x
16 ENET_RX_DV ENETRX DO £22110_LeoP 0 10_Legp_1 M1
16 ENET_RX_DO ENET RX DL €224 10_169N_0 10_L6ON_L/VREF_1 [FE13x¢
16 ENET_RX D1 ENET RYX D2 2110 Le7P 0 10_L6op_1 [FEL&¢
16 ENET_RX D2 ENETRX D3 £211 107L69P OVREF 0 10_L73N_1 B2
16 ENET_RX_D3 10_L57P_O/VREF_0 10_Le6P_1 |FC18x A
*<E26 10 137N 0 10_L2sp 1 1L
>C264 107 130N 0 1o La7N_1 [FHEs [ o
%1231 107 54p 0 10 L73p 1 [FR195 | Rice University Sy
»D281 107 27N 0 10_L66N_IVREF_1 [~C18X e R1 E—
WARP FPGA Board %
XC2VP70_FF1517
Description Rev
Misc FPGA 10 11
Date: Friday, December 16, 2005 Eheet 3 of 16
5 I 4 I 3 I 2 1




9,11 RADIOL_[0:123] {emmmmmn

u4aB

pe—>>RADIO0_[0:123] 9,11
1 10_LSON_2
Ul N £, veco 2 10_L35N_2
p— .
ARL And RADIO RADIO1_[0:123] 9,11 £g | Veco_2 10_L26P_2 DIO
VCCOo_3 R VCCO_2 10_LO8N_2
AC3 AB2 RADIO 14 DIO
VCCO_3 R VCCO_2 10_L13P_2
AG4 AA6 RADIO 18 DIO!
VCCOo_3 R VCCO_2 10_L15P_2
AlL4 AA5 RADIO N4 DIO!
vcco_3 5 VCCo_2 10_L13N_2
AR4 -~ AB1 RADIO N8 — - = DIO
vcco_3 = VCCo_2 10_L15N_2
AC = AKS. RADIO:. N12 . = — DIO!
G| veco s e RADIO b1a | VCCO_2 10_L16P_2 BIO
vCCco_3 = VCCo_2 10_L16N_2/VREF_2
AL8 - AHS RADIO R14 ) _| . . DIO
vcco_3 = VCCo_2 10_L1IN_2
AP8 - AM3 RADIO T14 = o = DIOf
S| veco 3 e RADIO (s | Veco_2 10_L18N_2 56
VCCo_3 R VCCOo_2 10_L58N_2/VREF_2
AG12 - A7 RADIO Uz — - T — O]
VCCO_3 R VCCO_2 10_L40P_2
AF13 AE10 RADIO U1l O]
VCCO_3 R VCCO_2 I0_L5IN_2
Y14 ALT RADIO U14 O
VCCO_3 R VCCO_2 I0_L29N_2
AA14 A8 RADIO V14 O
vcco_3 5 VCCo_2 10_L49N_2
AB14 -~ AC12 RADIO W14 — — — [e]
vcco_3 = VCCo_2 10_L29P_2
AC14 =, AGA RADIO 5, )_ | _ O
VCCco_3 = vCCco_2 10_L49P_2
AD14. -~ AL6 RADIO = o — [¢]
vCCco_3 = 10_L38P_2
AE14 -~ Al9 RADIO - _ o]
vcco_3 Aol RADIO 10_L87N_2 50
= 10_L44N_2
o RADIO _L44aN._; 00
5 ARMZ 10 Ls6P_3 A —ADI0 10_L87P_2 5
o ang | 10_L42P_3 AHTO RADIO 10_L54N_2 o
o ‘AD3 | IO_L59N_3 AF12 RADIO 10_L85N_2 o
10_L48P_3 = 9,11 RADIOO_[0:123] <oy o 10_L90P_2
e ACS ADI3 RADIO RADIOO_0 p1 Of
10_L55N_3 = = 10_L39N_2 10_L54P_2
[} AD4 | Ao p ARG RADIO RADIO b | /O_L39N . _L54P_: o
10_L51P_3 5 = 10_L39P_2 10_L47P_2
O AE2 - — AK9 RADIO: RADIO! P; — = - — Of
10_L37P_3 = 10_L37N_2 10_L53N_2
O ABT - — AE1 DIO. RADIO! P4 o i = — Of
10_L85N_3 = 10_L36N_2 10_L60P_2
O AE4 — — AN9 DIO RADIOO 4 P5 — - — _: O
10_L43P_3 R 5 10_L36P_2 10_L53P_2
[¢ AD6 — i AP7 RADIO RADIO P10 _| _: _| _ 00
5 10_L49N_3 = 5 I0_L17N_2 10_L41P_2
AC8 - - AT6 RADIO RADIOO 6 N1 o - NREE 00
5 ‘Aps | 10_L52N_3 ARy RADIO RADIOO 7 N | 10-L33N_2 10_L88N_2/VREF_2 5
10_L34N_3 R R 10_L33P_2 10_L8IN_2
[¢) AG1 AMS8 RADIO! RADIOO_8 N3 Ol
o AB1D | 'O_L33N_3/VREF_3 ATy BANK3 RADIOO O N | 10-L37P_2 10_L56N_2 o
) AEq | '0-L53P73 o RADIOT 50 BANK3_VRP 16 RADIOD T0 N 107 131P2 10_L8sP 2 5
0 A 10_L39N_3/VREF_3 AUT NK3 RADIO1_90 11 RADIO! N7 10_L30N_2 10_L59N_2 o
E6 {10 L45p 3 BANK3_VRN 16 A 10_L30P 2 10_L56P_2
[] AG3. AT DIO RADIO M2 O
10_L34P_3 = 10_L28N_2/VREF_2 10_L89P_2
[e] AES - - AH11 DIO RADIOI N9 - T = - — o]
10_L39P_3 = 10_L14P_2 10_L59P_2
R [¢ AC10 - . AM6 RADIO RADIO! M3 o . = — Of
= 10_L47P_3 = R G 10_L28P_2 10_L50P_2
R [¢) Al2 — ) AL9 RADIO RADIO! N10 — — — = 00
RADIO 10_L22P_3 = 5 10_L17P_2 10_L86N_2
R AEg | 19-L22P_ AM9 RADIO RADIO! ma | [O-LL7P _LBEN,_; 00
R 10_L40N_3 R R i 10_L3IN_2 10_L86P_2 5
RADIO AH3 - - A5 RADIO RADIO M6 - = _LB6P_. DIO|
R 10_L28P_3 R R I0_L27N_2 I0_L6ON_2
RADIO AE8. AG11 RADIO RADIOO_18 M7 DIO
R 10_L46P_3 R R 10_L27P_2 10_L32N_2
RADIO. AK1 AG10. RADIO! RADIOO_19 L1 DIOK
R 10_L18N_3 R R 10_L25N_2 10_L85P_2
RADIO AGS AHT7 RADIO RADIO0_20 M8 DIO
= 10_L30N_3 = = 10_L14N_2 10_L4IN_2
RADIO App | 1O-LSON_ AE12 RADIO RADIO0_21 L2 | [9-L1aN. LAl . DIO
= 10_L28N_3 = = 10_L25P_2 10_L9ON_2
R O. AH4 = — AK8 RADIO:. RADIOO_22 L = — = = DIO
= 10_L30P_3 = = 10_L24N_2 10_L47N_2
RADIO AET | (07 a6N" AM7 RADIO RADIO0_23 M10 | oo _LATN_: DIO
= 10_L46N_3 = = 10_L11P_2 10_L55P_2
R O. AJ3 — = ANT RADIO: RADIOO_24 L4 — — — = [e]
RADIO 10_L24N_3 R L 10_L24P_2 10_L38N_2
R All — = AK7 RADIO 5 RADIOO_25 15 - - | | o]
RADIO 10_L22N_3 = 5 10_L22N_2/VREF_2 10_L55N_2
R AKa | /O-L22N_: AE11 RADIO1_106 RADIO0 26 16 | 19-L22N._ - _LoSN,_; Of
RADIO ‘AEg | |O_L15N_3/VREF_3 ‘AFa RADIOL 107 RADIOO 27 5] 10 L22P 2 10_L57P_2 5
RADIO ‘ako | 10-L26P_3 “AMA RADIOT 108 RADIOO 28 | 10-L21N "2 10_L44P_2 5
RADIO ‘ADg | 10_L18P_3 ADI1 RADIOL 109 RADIOO 29 5| 10_LION_2 I0_L57N_2 5
R 10_L52P_3 R R 10_L21P_2 10_L46P_2
RADIO AB11 AK6. RADIO 0 RADIO0_30 K2 Of
= 10_L50N_3 = 10_L19P_2 10_L58P_2
RADIO. AC9 — - AE10 RADIO. o — = ~ — [e]
5 10_L47N_3 5 R 10_LO3N_2 10_L46N_2/VREF_2
RADIO AD La9p" ANG RADIO RADIOO 34 pg | |O-LO3N. _LAGN_ = 00_108
o ALy | 10_L4oP_3 AL 516 BANK? VRN 57| I0_LOAN_2/VREF_2 10_L34N_2/VREF_2 00109
o " 10_L59P_3 ADis Do 16 BANK2_VRN 22 BANK? VRP o5 10_LO1P 2/VRN_2 10_L40N_2/VREF_2 o
= 0 10_L45N_3/VREF_3 RADIO 16 BANK2_VRP S ADIOO 35 10_LOIN_2/VRP_2 10_L23P_2 o]
R ALl AEQ R R E6
10_L13N_3 = B 10_L04P_2 10_L52P_2
_L13N_ AG RADIO RADIOO 36 E7 | |O-L04P. _Lo2P_ Ol
R 10_L55P_3 R R 10_LO6N_2 10_L51P_2
RADIO AF1 o AK4 RADIO RADIOO_37 G9 - = _L51P 2 o RADIO
R 10_L37N_3 R R 10_LO2N_2 10_L42P_2 R
RADIO. AE3 AL3 RADIO. RADIOO_38 E7 p7 RADIO
R 10_L43N_3 R R 10_LO6P_2 10_L34P_2 R
R [6) ABS AM2 RADIO: RADIOO 39 H9 Ul R o]
RADIO 10_L85P_3 RADIO RADIOO 40 10_L02P_2 10_L52N_2/VREF_2 RADIO
R AB9_| AG6. R R H8 13 R
= 10_L53N_3 = = 10_LOSN_2 10_L48P_2 5
RADIO AEL o ~ A4 RADIO RADIOO_4 D5 o — - 5 |R5 RADIO
5 10_L42N_3 = = 10_LO3P_2 10_L42N_2 =
RADIO. AR5 o — AL2. RADIO. RADIOO 4 HZ o — - — |p8. RADIO
= 10_L60N_3 = = 10_LO7P_2 10_L23N_2 =
LAJI0 AB6 1 |07 60p_3 AG2 A0 b HE 107 07N 2 10_L48N_2 -2 AL
RADIO ACA | oo RADIO0_44 Ha | 2 i e | R4 RADIO!
= I0_L51N_3/VREF_3 [FAG13 R S 10_L12N_2 10_L43P_2
RADIO ADp_| 191N = RADIOO 4 39 | /O-L12N_: _L43P_2 "pa o]
RADIO 10_L48N_3 [-AB13¢ B 10_LO5P_2 10_L43N_2
R Aag | |O-L48N_ RADIOO_46 H3 | oo - < [ Rr2 Of
RADIO 10_L90P_3 [-aaLh RADIOO 47 10_LO9P_2 10_L45P_2 5
L AAT 15 (90N 3 T RAL {10 L10P 2 10_L45N_2 |FBL
Rabo AB3 07| 58N | iz RADIOO 48 H2 | |5 on~ 2P |[B125
RADIO ‘ae; | 10_L58N_3 RADIOO 49 16| 10_Lo9N"2 10_L32P_2
R 10_L54N_3 R I0_L10N_2/VREF_2 10_L20N_2 ML
R O AB4 RADIOO_50 J5
RADIO 5 10_Ls8P_3 RADIOG 51 o] 10_L12P_2 10_L35P_2 [—LA3-x<
RADIO AAAM 10_L87N_3/VREF_3 |-AAL3. RADIOD 22 89 10"LosP 2 10_L20P 2 [FNLL
10_L54P_3 10_L18P_2 10_L26N_2 B
XC2VP70_FF1517 XC2VP70_FF1517
Rice University
Title
WARP FPGA Board
Description
Daughtercards 0-1 FPGA I/O
4

Date: Thursday, December 15, 2005




11 FPGA_GCLK2P ((EECA GCLK2P

13 SRAMO_A[0:17] <

9,13 SRAMO_D[0:35]<

RN5 180

16 ~AAAL D13
DVDD 33v  U4C DVDD_3.3v __HEXLED 15 2 [ 2 D
9 HEXLED_A1L ((—HEXLED 14 3 I'1 818  GND [-B—1
AK13 AP27 HEXLED C 13 4 4
VCCco_4 VCCO_5 —nE c
AP13 AK2 HEXLED 12 5 2
VCCO_4 VCCO_5 —E D
AG14 | yZlaa VCCO & |-AG26 HEXLED 11 6 I | | 1] e
AF15 VCCO:4 VCCO:5 | AG25 | HEXLED E 10 7 10 F
AG15 HEXLED. ) 8 [ [ 9
AGL5 veco 4 veco s [FAEZS—q G
AF18 veco 4 veeo s (FAG2 [ S—
AG16 veco 4 veeo s (a2t »—5- pp
AP veco 4 veeo s (AE23 TS 3301Ap
A veco s veeo s Ak
aF1g | UCCO-4 VECO S MEor 180 RN4 D12
VCCo_4 VCCO_5
AE19 1 ycco s veco_ s [FAE2 H 5 8 9 L2750 ono 2
H A Z 10 1 615 &nD FB—d
H C! 6 11 41 L
ED4 AH1 A122 PB UP HEXLED D: 5 12 DGND
10_L20N_4 10_L56N_5 = D
HEXLED D2 _L20N_ _LS6N_ HEXLED B2 HEXLED G:
FPGA_GCLK3S :..];g 10_L68P_4 10_L59N_5 ﬁg;:; HEXLED B1 9 HEXLED G2 HEXLED F: g 12 10 1:1 E
2 FPGA_GCLK3S (—EECE 00 AH201 1071 74N_4/GCLK3S 10_L26N_5 HEXLED DI 9 HEXLED_F2 SC—HeS e > 15 1 o | "
BB RIGHT I0_L4ON_4 10_L44P_5 TR 9  HEXLED_E2 G
AG18 ] |5 | 56p 4 10_L4aN_5 [-AH24 HEXLED C1 PR T AAET SIS
HEXLED A2 AGL9 | |57 g5p 4 0 AG23 [-AG23 HEXLED G1 %—51 pp
FPGA_GCLK2P AG20 — — ! AH23 HEXLED_E1
SRAVIO A 10_L74P_4/GCLK2P 10_AH23 HEXLED Fi TS2301Ap
SRAMO_A' Ao 10-L4oPTa 10_L59P_5 Aern 2757 CLK_BOARD_CONTROL2 ;; CLK_BOARD_CONTROLZ 2 ”
SR AH15 1 107138N 4 10_L45N_5/VREF_5 SRAVT A =>>SRAM1_A[0:17] 13 DVDD_3.3v
I0_L26N_4 10_L38pP_5 [-AK2S -
SRAMO_A! _L26N_: _L.38P_ SRAML A’ PB_CENTER
2RAMO AT AMIS |0”L45P _4/VREF 4 10_L38N_5 [-AK24_2orre
5 10_L37P_4 10_L46P_5 [FAUZS.
SRAMO_Ab _L37P_ _L46P_ SRAML A .
SRAMO_AG —AL 10" 01N_4/DoUT 10_LagN_5 [-ARZ4 AT 2 387 | 0.1uF
SRAMO_A7 aN1y | |O-L25N 4 1O_LSSN.S 71127 SRAMI A
SRAMO_A! NIz ] 10L1oN 4 10_L47N"5 [-AH22—=2r S
SRAMO A AN 10_L54P_4 107L54N"5 [-AL23 —mrr e sws R96. 1K
SRAMO A ARG | 19-138P 4 10_L66P_5 I\ 108 SRAMIL A8 PB_DOWN
SRAMO A auts | 19-L55N 4 10.L27P 5 I Rog SRAML A9
SRAMO A A5 10_La8N_4 10_L27N_5VREF 5 |-AR28 = 303 | 0.1uF
2RAMO A A1 10 L6ON_4 10_L39N"5 [-Al28 A l—
2RAMO AL LS8 10 L50p 4 10_L25N 5 A28 A —_
SRAMO AL e 10_AM17 10_L08N_5 (A28 A o
SRAMO AL AMIB 10_Ls8N _4 10_L37P_5 [-R328 2 sws R100 1k
SRAMO AL7 A8 10 L47N 4 10_L26P_5 [-HHi2T 2 PB UP
2RAMO D Ae 10 L3N 4 10_L21P 5 A
10_L66P_4/VREF_4 10_L19N_5 :
SRAMOD AH1E 1 107 56N 4 10_L47P_5 [-ad28 S — p—>SRAM1_D[0:35] 9,13 38 |—°'1“F 3
SRAMO D P18 {10 Leon 4 10_L01P_5/CS B [T —2r -5 —_
SRAMO D, A 10 L73N 4 10_L07N_S/VREF_5 [AT30—227 0 0
SRAMO D5 Ao 10_L60P 4 10_L02N_5/D6 FAL30—2oR s swa ROZ 1k
SRAMO D All7 | 'O-L73P_4 10_L20P_S = 8 >e SRAML D. PB RIGHT
2RAMO D7 AT 10 L47P 4 10_AK28 AN —r
SN AT 0 (64N 4 10_L03N_5/D4 AN ot R 389 [0.1uF |
2RAMO D M9 10 L67N 4 10_LisP_5 A3 —
SRAMO D10 A= 10 L67P 4 10_Losp_5 AL s
SRAMO D A8 10_LseN_a 10_LO6N_5/VRP_5 SRAVT D9 BANK5_VRP 16 SRS
SRAMO D ALz | 1O-L58P_4 10_L43P_5 I p31 SRAML D10 SRAM1 Do 13 swe RO7 Ak
SRAMO D A 10_L57N_4 10_LOIN_5/RDWR_B SRAMI D11 SRAM1 D10 13 pB LEFT
SRAMOD ARI81 10 Le4P 4 16_L09N_S/VREF_5 [-AM22-crre—rors SRAM1 D11 13 >PB_LEFT 9
SRAMO D15 A8 10" Le6N 4 10_L03P_5/D5 2RAMI D15 SRAM1 D12 13 389 | 0.1uF
2RAMO D M9 10_L69P_4IVREF 4 10_L43N_5 [-AL28 s oes SRAM1 D13 13 l—
SRAMO D17 ALLp | 10-L02P_4/D1 10_LO6P_5/VRN_5 [~ "= ~SRAMT D15 BANK5_VRN 16 —
2RAMO D18 A2 10_L27P_4IVREF _4 10_LO7P 5 [-h R AN Di6 O
e e HeEr s oo Ll s
;'22%- -3:‘1’ :#_ﬁ 10_LO9P_4/VREF_4 10_L57N_5/VREF_5 ﬁﬂzz'; 322 g g
SRAMO D22 Alg | 1O-L25P 4 10_L69P 5 I 75 SRAML D: DGND
SRAMO D23 aR11 | 19-LO7TN4 10_L64P_5 I7)| 51 SRAM1 D
I0_L2IN_4 10_L68P_5
SRA D29 AM11 AU21_SRA! D.
SANKA VRP AMII 10 L19P 4 10_L69N_5/VREF 5 Ao o LED1 5
16  BANK4_VRP SRAMO D26 I0_LOBN_4/VRP_4 10_L73P_5 ZRAMLD £o2 % -EPL
13 SRAMO_D26 {{—=2 = Al13 AT21 LEDZ SS LED2 9
- SRAMO_D27 10_L08P_4 10_L67P_5 SRAM1 D25 7 LED3
13 SRAMO_D27 {{——22 5 10_L03P_4/D3 10_L66N_5/VREF_5 AML ] TEpa’” LEP3 9
13 SRAMO_D28 SRAMO_D28 Al12 AK22 SRAML D26 =
_| BANKA VRN A2 10" LosN_4 10_LS6P_5 [-A 02— A 557 —
16 BANK4_VRN SRAMO D30 10_LO6P_4/VRN_4 10_L60N_5 SRAML D8
13 SRAMO_D30 {&——=o2V D50 ALI0 | 5 goN 4 10_L67N 5 A
SRAMO_D31 _LO9N_; _L67N_ SRAML D29
13 SRAMO D31 {——=0¥0. 252 ATI0 | AM20
o FPGA GCLKIS aLoq | 19-LO7P_4IVREF 4 10_L65NS I~ 51 SRAMI D30
2 FPGA GCLKIS SRAMO D33 aT17 | |O-L75N_4/GCLK1S 10_L68N_5 |~ 50 SRAML D3L R37 R38
13 SRAMO_D33 SRAMO D34 10_L57P_4/VREF_4 1O_L73N.5 ™) 157 SRAMI D32 200 200
»  SRAMO D34 Am12 |
13 SRAMO_D34 SRAMO_D35 I0_L27N_4 10_L20N_5 [~ =5 "SRAML D33
» SRAMO D35 ANiQ |
13 SRAMO_D35 Ap1g | IO-LO3N_4/D2 10_L2IN_5 [0 o~ R AMT D34
13 SRAMO_BWLI ARy | 'O-L84N_4 10_L57P_5 [~ - —SRAMI D35 > >SRAM1_DJ[0:35] 9,13
13 SRAMO_BW2 10_L55P_4 10_L65P_5 D8 D9 D11
13 SRAMO_BW. AN14 1|57 97N 4 O L37N 5 FAR26 %% spAM1 Bw1 13
ATIS | |5 agp loopn lAN29 < LED LED, LED_RED
13 SRAMO_BW. 10_L48P 4 10 L09P 5 SRAM1 BW2 13 N | |
AR23
10_L44N_4 10_L60P_5 SRAM1_BW3 13 N AN
13 SRAMO_CE - AP11 |07 21p 4 0 L46N 5 [FAI2S— %5 SRAM1 BW4 13
13 SRAMO_CEN: av1a | 9500 1oraen- SRAM1_CE 13
lamez o
_ 10_L20P_4 10_L54P_5 _
13 SRAMO_CLK« ARIS | |07 46N 4 10 L25p 5 SRAM1 D14 SRAM1_D14 13 DGND
13 SRAMO_SLEE! AK19 | ® Laogp 5 [FAR2S %% SRAM1 CEN 13
) A9 10" LeaN_4 10_L49P_5 _
lap2a <
13 SRAMO_LB AK10 | 16" AK10 10_L55P 5 SRAM1 CLK 13
AK30
13 SRAMO_O| AP15 (0" a6P_a 10_L02P 5/D7 SRAM1_SLEEP 13
LAL22
13 SRAMO_RW ANLS | 16| 45N_a 10 LSBN_5 SRAM1_LBO 13
LAP25
13 SRAMO_ADV/LD 10 L39P 4 10 L45P 5 SRAM1 OE 13
o Lagp 5 |AMA 5 SRAMIRW 13
0 L3P 5 |FAUE 5% SRAMI_ADVID 13
Rice University K. :
13 SRAMO_D32 22 Eséxoegﬁiop :1'1: 10_L43P_4 10_L74P_5/GCLK4P :'147?11 B LI gg FPGA_GCLK4P 12 e R‘]@E_
2 FPGA_GCLKOP 55 CENTER Gay | I0_L75P_4/GCLKOP 10_L74N_5/GCLK5S [~ =57 = 5P FPGA_GCLKSS 2 WARP FPGA Board £
HEXLED C2 ALy | '0-La4P_4 I0_L75P_5/GCLK6P [\ —F TK7S Eggﬁ,ggtﬁgg g =
10_L65N_4 10_L75N_5/GCLK7S _ Bescripion Rev
SRAM FPGA /0 11
C2VPT0_FF1517
6

7

heet 5 of
1

Date: Frida¥ December 16, 2005




U4 =>>RADIO2_[0:123] 9,12 DVDD 3.3v
R =V uag
Y26 RADIO2 58
VCCO_6 10_L19P_6 = = p=—>>RADIO3_[0:123] 9,12 [P
AA261 vceo 6 10_L35N_6 [HAESL—FAR02 o8 10_tagp_7 (B30 —
VCCO_6 10_126N 6 [-AE2—7e s vCCo_7 107L57N 7 (Y3 RADIOS 28
¢—AC26 1 ycco 10 L36P_6 [-AG33 RADIOT &2 VCCO_7 10_L46P_7 RADIOT 29
-—ﬁ‘g&g— VCCO_6 10_L87N_6/VREF_6 |-4A3L RADIOS 65 VCCOo_7 10_L5IN_7 —‘Fﬁg RADIOS 20
AE261 veco e I0_L57N_6/VREF_6 [-aB38— 7 res 2 VCCOo_7 10_t40p_7 [-R32 RADIOT 61
AF2T veco 6 10_L57P 6 [-AB38 — s VCCo_7 10_132N 7 (B2 RADIOT &2
G281 yeco'e 10_187P 6 [-A836— T s VCCo_7 10_L18N_7 [ RADIOS 63
AC29 veco 10_L54N_6 RADIOT &7 VCCo_7 I0_L1IN_7 RADIOS 61
AG321 veeo's 10_L88N 6 A3 — T s VCCo_7 10 L16p 7 K38 RADIOS 65
AL321 veco 6 10_158N_6 [-AB3— VCCOo_7 10_L16N_7/VREF 7 (K38 RADIOS 88
AP321 veco'e 10_L88P_6 RADIOS 70 VCCo_7 10_L15P_7 RADIOS &7
‘AGaa | Vcco_6 10_L54P_6 [~ =8 RADIOZ 7 veeo_7 10_LI3N_7 7 oo RADIO3_68
VCCO_6 10_L58P_6 RADIOS VCCo_7 10_L15N_7 RADIOT 69 =
—=4L361 veeo 6 10_160N_6 [-aB3S—7rier VCCO_7 10_113P_7 |38 RADIOT7
AR361 veco's 10_L90P_6 RADIOS T VCCOo_7 10_LoBN 7 |32 RADIOT Y
AC3T1 veeo 6 10_148N_6 |40 RADIOS VCCo_7 10_L18P_7 I3 RADIOTY
VCCO_6 10_L90N_6 [-AA33 —rr i~ VCCo_7 10_L08P_7 RADIOT Y
912 RADIO2_[0:123] (G AL 10_L42N_6 RADIOS VCCo_7 10 L12P 7 (135 RADIOT
RADIO AL3B 10 L13P 6 10_155N 6 [FAC3s— P s veeo_7 10_L10N_7/VREF 7 [-132 RADIOS T
RADIO ‘a136 | |O--15N_6/VREF_6 10_L85N_6 [~ "= RADIO2 79 RADIO3 0 R39 | 10_L10P_7 7 o0 RADIO3_76
RADIO Ataa] 10-L24P 6 10_155P 6 (RG34 —r e e5 RADIO o] 1o_Lasn 7 10_LO9N_7
RADIO AM3B 1 10_L09N_ 6/VREF 6 107L59N 6 A8l — 7o RADIO R3B 1 107145P 7 10_Logp 7 [-H3I RADIOS 78
T 0_L15P 6 10_L85P_6 x = 10_L43N_7 10_L05P_7
RADIO? 5 AK36 | |O-L15P _L85P_6 [~ B3] RADIO2 82 RADIO! Ra6 | |O-H4SN LOSP_7 a6
e I0_L19N_6 10_L53N_6 3 A 10_L43P_7 10_L12N_7
RADIO AJ35 | < — — — |_AD34. RADIO2 83 RADIO: 138 - — - - |-H34
RADIO? 7 Abas | 19-L25N.6 10_L49N_6 ™) - RADIO2 84 RADIO3 5 pag | IO-L48N_7 10_LO7N.7 17 33 RADIO3 81
RADIO AH34 107 131N 6 10_152N_6 [-AC32— P os RADIO e iy 10_Lo7p_7 [-H33 RADIOT 82
RADIC AM3T 10_LooP 6 10_150P_6 [-A830— 7 rTes o2 RADIOT 7 RI5 10LaaN"7 10_LOsN_7 [132 e c
RADIO A28 10 L3sN 6 10_133P 6 [-AG38 — RADIO I37 10"148P 7 10_Lozp 7 [-Hal RADIOS 51
RADIO A3 107125P 6 10_L49P 6 (A0 — T RADIO U39 10 LsaN_7VREF 7 107L02N 7 (-G53 RADIOS 55
T AE2 10L26r 6 107L47N"6 [FAC3L—re e RADIO3_10 Raa | |O-L23N_7 10_LO6P_7 [~ 22 RADIOS 86
s AL 10 110N 6 10 L50N_6 RADIOZ 90 RADIO T3g | |O-L42P7 10_LOGN_7 [ o0 RADIO3 90
RADIO AG21 10_L44P 6 10_L39p_6 [-AES—F7Eiss—o7 RADIO 1381 107151P77 10_L04N_7/VREF 7 (D234 RADIOT 68
e O_L27N_6/VREF_6 10_L47P_6 = TS 38 1 10 L52P7 10_L04P_7 BT
RADIO2 15 Atizp | 1O-L27N. A _L47P_( RADIO2 92 RADIO pap | 'O-L52P_ _L04P_; RADIOS_89
e 10_L17P_6 10_L22N_6 3 A 10_L23P_7 10_LO3N_7 =
RADIO Al34 AL 39 RADIO2 93 RADIO:. R33 C33 BAI VRP BANK7 VRP 16
RADIOS 17 AL 0 L16N 6 10_L13N 6 [-AL3—rE e RADIOT 1t B33 10_L40N_7/VREF 7 10_LOIN_7/VRP_7 RADIOT o1 BANKT_VRP 16
RADIOS 18 AE291 10_132N 6 10_L18P 6 [-AK38 T s RADIO Y391 10 LS8N 7IVREF_7 16_Lo3p_7 D35 BANKT VRN _
RADIGS 15 D2 10_L38P_6 10_L36N_6 [ RADIOS 06 RADIOS 17 Van | 10_L46N_7/VREF_7 10_LO1P_7/VRN_7 [-225 BADIOS 03 BANK7_VRN 16
RADIO AD291 107141P"6 10_124N 6 AL —7E o RADIOT 18 Y381 1071 58P 7 16_L19P 7 (38 RADIOS 01
T 10_L16P_6 10_L40P_6 = AR 10_L29N_7 10_L21P_7 T
RADIO AF29 AH36. RADIO2 98 RADIO 9 u3s | K39 RADIO3 95 e
T A2 1o"L20N 6 10_L30P_6 RADIGZ 99 RADIO3 20 T3z | |O-L4ON_7 I0_LION_7 - oy RADIO3 96
s AE28 1 |0 132 6 10_L18N_6 [FAK3A 2Pt RADIO vag | 1O-L44P_7 10_L2IN_7 [~ =7 RADIO3 97
RADIO AN34 107 L07N 6 10_L22P_6 38— 5oers RADIO poa] 107L57P7 10_L22P_7 RADIOS 08
= 10_L12P_6 10_L30N_6 x = 10_L32P_7 10_L22N_7/VREF_7 |--32 =
RADIO2_25 AE28 | |5 50p 6 — — | _AE32 RADIO RADIO: Wa7z — = - T — 1136 RADIO3 99
RADIO? 26 aE27 | |0-120P 10_L46P 6 I \pia RADIO RADIO vag | IO-L8TN_7 10 L24P 71" ag RADIO
RADIOS 57 AE2T1 10 L2gP 6 10_L2gp 6 [AHI—F7s RADIOT 55 Y341 107Ls5p 7 10 L11p 7 (M RADIC
R 10_L05P_6 10_L40N_6 x = < 10_L38P_7 10_L24N_7 -
RADIO2_28 AR34 — = — — AD32. RADIO RADIO3_26 U3l — = — —. RADIO:
2 I0_LO6N_6 10_L52P_6 = = 10_L47N_7 10_L25p_7 [--38 i
RADIO? 29 ‘Ap33 | 1O-LOBN. _L52P 6 [=)\113g— RADIO RADIOS 27 vaz | 'O-L4TN_ _L25P 7 [~ RADIO
RADIO API31 10" L0aN "6 107128N"6 [-AH38 7S RADIOT 58 L3 10"L9oN"7 10_L14N_7 (432 RADIO
RADIO AM31 10 LOSN_6IVREF_6 10_L46N_6 [-AE3—7s RADIOT 59 X381 10"190P 7 10_125N 7 (32 RADIOT 105
BANKE VRN AL 107 L02P 6 10_134P"6 [FAG3T—PETs RADIOT 30 o 10_L27pP 7 (33 RADIOS 108
16 BANKG_VRN RADIOS Anaa 10_LOIP_6/VRN_6 10_L45P_6 [h =3 —7ETs RADIOS 31 wag | 10_L4IN"7 I0_L27N_7 [F=e RADIOS_107
12 RADIO2_33 BANKG VEP a2 10_L02N 6 10_L39N_6/VREF_6 ‘AB30 RADIO RADIO3 32 w2g | 10_L86P_7 10_L3IN_7 7 o RADIO B
16 BANK6_VRP RADIO?. 35 N3, | IO_LOIN_6/VRP_6 10_L53P_6 RADIO RADIO3 33 Vo7 | 10_L8EN_7 10_L17P_7 [~ 3% RADIOS 109
RADIO? 36 AR 10_LO3P_6 10_L45N_6/VREF_6 [~ =2 RADIO RADIO3 34 Wog | /O_L50P_7 10_L28P_7 [\ 2 RADIO B
RADIOS 37 AB3310"104P 6 10_L34N 6 [-AESL—F7Es RADIOT 3 W29 I0_L59P 7 10_L14p 7 N3 RADIC
RADIOS 38 AT34 1 10_L06P 6 10_L33N_6/VREF_6 [-AG32— 7 RADIOT 30 Y31 10_189P 7 10_L28N_7/VREF 7 (38 RADIC
RADIOS 39 A1 10 LosN 6 10_L43P_6 RADIO RADIO3 37 wao | 1O-L56P_7 10_L30P_7 [ 2 RADIO
RADIO2 4 AN 10_L14P_6 10_L37P_6 —ABEAFW RADIO? 117 RADIO3 38 yap | 1O-L59N_7 I0_L30N_7 RADIO
RADIOS ANI3 10 Lo7P 6 10_L43N_6 RADIOS 116 RADIOT 39 {321 10 L88P 7 10_L31pP 7 [-N35 RADIO
RADIOS AK31 107 L08R 6 10_137N 6 [FAES— T RADIOT 10 S22 107 LS6N 7 10_La7p_7 [FNEL RADIO
RADIO? 4 Abizo | 'O_L14N"6 10_L51P_6 RADIOZ 120 RADIO3 41 vaz | 'O-L8N_7 10 L33P_7 1" \530 RADIO3 117
RADIC AHI0 1 107L11INTs 10_La2P 6 [-AE38 —FREes T 10_L88N_7/VREF_7 10 L33N"7 [h3% RADIOT 118
RADIOT 45 AD271 10”1 20N 6 10_Lagp 6 [-ADSL—FrEEsSs RADIO3 43 Y28 107141P 7 10_L34N_7VREF_7 RADIOT 115
= = = & |-B35 =
RADIO2 46 aKap | |0-L11P_6 10L60P 6 ") c3g— RADIO?2 123 RADIOS 44 wap | 10-L53P_7 10 L36P 7 I"pag RADIOS 120
RADIOS 17 I0_LO8N_6 10_L51N_6/VREF_6 JSER Dipewi RADIOS 75 10_L60P_7 10_L36N_7 RADIOT o1
RADIOS 48 :& 2 10_L23P_6 10_L89P_6 Zim OART X USER_DIPSW1 3 RADIOS 26 V‘v”l 10_L53N_7 10_L37N_7 g:‘m RADIOT 15
RADIO2 49 I0_L12N_6 10_L56P_6 USER DIPSWa < UART_TX 3 RADIO3 47 10_L60N_7 10_L39P_7 RADIO3 123 M
RADIOS 50 Al32 167 57p 6 10_L86P_6 [FAA2L—=2mn S S S =)OUSER DIPSW2. 3 RADIOT 48 V32 110 (54p 7 10_L3oN_7 |-B32 =
RADIOS 2T AK33 10 121P76 10_L50P_6 A28 e oS a i OO EEPROM DIO 3 RABIGT 49 W34 107 gsp_7 10_L35N_7 [FB21<
RADIGT 25 AR 10 123N 76 10_L86N_6 [—2L USER_DIPSWO 3 RABIGT 20 o] 10 L54N 7 10_L35P_7 121
RADIGT 25 G311 10 117N 6 10_La4N_6 [FAB2ZC o o ocs RADIO w1 10 LesN7 10_L17N_7 B3¢
RADIO ¥29 RADIO
RADIOZ 54 Akaq | 1O_L4IN_6 10_L8IN_6 UART RX ;;USER_DIPSW?! E RADIO sz | 10-L87P_7 10_L50N_7 AN CTRL SPI SCL
RADIO AADD RADIO _uzgm %
RADIO? 55 a0 | |O_L2IN_6/VREF_6 10_L56N_6 UART_RX 3 RADIO Tag | IO_L44N_7 10_L20P_7 FAN GTRL SPI CS FAJ_CTRL_SPI_SCL 7
R R
RADIOT 28 AB301 10" 135p 6 RADIC 1301 10_138N_7 10_L26P_7 [-B28—her e DS FAN_CTRL_SPI_Csn 7
R R
RADIOS 27 AM3E 10_L10P 6 RADIOT 25 351 107155N 7 10_L26N_7 B2 A =R ALERNSS  EAN CTRL_ALERTN 7
10_L31P_6 10_L49P_7 10_L20N_7 [FM22¢
XC2VP70_FF1517 XC2VP70_FF1517
A
Rice University R;] ;E
Title l L -
WARP FPGA Board %
Description Rev
Daughtercards 2-3 FPGA I/O 1.1
Date: Thursday, December 15, 2005 Eheet 6 of 16
5 I 4 I 3 I 2 1




DVDD_2.5v
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T'_ JTAG Config U4F
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FPGA TDI 139 | 1CK
FPGA TDO |10 %lo
Hewap_En |-E22 FPGA HSWAP EN
o 3L FPGA DXN R64
o[22 FPGA DXP NM
XC2VP70_FF1517
DGND
48 DVDD _3.3v
vCe_3.3v
GND ™S [
GND Tek (B
GND DI
GND DO
GND
GND NC12 H2—x
NC14 [ DVDD_3.3v
CONNI4_XILINX_P4
DGND R65 R67
NM 50
0.1UF C120 u1s
| 2
OVERTEMPn and ALERTn should [ vee DXxp _l_c111 DVDD_5v
be pulled up by the FPGA 10Bs
p p by DGND 13 oam o 22nF
3 FAN_CTRL_OVERTEMP R oERTEMPY 2| overRT NC6 Rez
6 FAN_CTRL_ALERTN ALERT
. o a1
6 FAN_CTRL_SPI_CSn Lot n es
3 FAN_CTRL_SPI_SDI TR SPI 200 151 soin VFAN vee
3 FAN_CTRL_SPI_SDO SR SPracT 12| pout 5
6 FAN_CTRL_SPI_SCL L scL TACHIN TACH
AGND FAN_GND +—211 GnD
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WF  C45
DGND 13
2=

|
l__L 1—
Jumper-2

DGND

Jumper to force fan
to full speed all the time
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Notes:

See pg. 14 of the V2Pro Datasheet for details

Unused MGTs must still be powered

J8

J4

MGTB_AGND: Analog ground for bottom edge MGTs
MGTT_AGND: Analog ground for top edge MGTs 3 GND 3 GND
D 2.5v MGT_2.5v: Dedicated MGT power supply 7 GND 2 GND
MGT_VTR_x: MGT Rx termination voltage MGT 2.5v RXP MGT1 5 GND RXP MGTS 5 GND
(tied to MGT_2.5v for DC coupling, 1.8v for AC) T RXN MGT1 RX_P RXN MGT5 3 RX_P
RXN ¢ GND RX_N @ GND
U4E N o N o
=10 2 GND 2 GND

A‘\‘,‘1’2 AVCCAUXTX14 AVCCAUXTX2 (B35 “§ § 2: :gg .K(E mgi 2 TXP 2 GND 1'_r>><<,z’ mgg ‘: TXP 2 GND
AVCCAUXTX16 AVCCAUXTX4 5 T XN GND XN GND

AL AvCCAUXTX17 AVCCAUXTXS [-B22 e ﬁ; 5§§ 3 GND & GND
AVCCAUXTX18 AVCCAUXTX6 & GND 3 GND

AV23_{ A\/CCAUXTX19 AVCCAUXTX7 [-B18 = LEAGL025 T — b

AV27 B14 UXTX AG102S| ASSDC2 Jack HSSDC2 Jack

AVZT AVCCAUXTX20 AvCCAUXTX8 (14 05T AG105S
AVCCAUXTX21 AVCCAUXTX9 (B 05T AG109S

p—AV3R ] AVCCAUXTX23 AVCCAUXTX11 7 3
- GND - GND
358 35k
RXP_MGT2 2 RXP_MGT6 2
RXN_MGT2 Ei{ oND RXN_MGT6 3 Eﬁ oD

AVA B33 RX 1 N18AG102S -2 -2

Ava | VSRS Vo2 [a2a RX_MGT2 N 18AG102S| TXP_MGT2 6lp 3 N0 TXP_MGT6 6] p SN0

AVI2 | AVCCAUXRX17 AVCCAUXRX5 RX MoTa] WNILBAGL02S TXN_MGT2 sloxn £ o TXN_WGTG s1xn Z Gnp

RX_MGTAL: A1BAG102S Cl (]

AV18 AVCCAUXRX18 AVCCAUXRX6 [-B2L RX_MGTS I M1BAG102S| 2 GND & GND
AVCCAUXRX19 AVCCAUXRX7 |-B18 RSCMeTS NIBAGIOSS & GND & GND
AVCCAUXRX20 AVCCAUXRX8 = ’ =10 SeShES Jace—— =R T

ANV29{ AVCCAUXRX2L AVCCAUXRX9 (58 ;é ;' g 2: :gg HSSDC2 Jack HSSDC2 Jack
AVCCAUXRX23 AVCCAUXRX11 ==

J6 39
MGT 2. = GND 3 GND
CT_2.5v 5 GND 5 GND
RXP_MGT3 2] oy p GND RXP_MGT7 2] oy p GND

A’\‘/\ﬂ VTTXPAD14 VTTXPAD2 —g{g x ; 25 Egg RXN_MGTS3 RX_N ¢ GND RXN_MGT7 3{RX'™N « GND
VTTXPAD16 VTTXPAD4 =16 = GND 2 GND

AVIS | 1Tk pADS VaEADe [Ce2a VTTX AG102S TXP_MGT3 6lp B ong TXP_MGT? 6lip & onD

AV19 | VrrypaDtg VTTXPADG |-B24 VITX AG102S TXN_MGT3 511N = GND TXN_MGT7 511N = GND

A28 VTTXPAD19 vTTXPAD7 [B12 px ﬁf Egg " @ oo T @ oon
VTTXPAD20 VTTXPADS S & GND % GND

AVE2 | \TTXPAD21 VTTXPADY [-B11 L A ggg HSSDCIIack HSSDCI Ttk —

AV3E \/TTXPAD23 VTTXPAD11 [FBZ A HSSDC2 Jad HSSDC2 Jac!

35
oD J10
B
MGT_VTR_1 z e 3 oo

AVS [} Baa VIRX MG AG102S MGT_VTR 2 RXP_MGT4 2 3

Avg | VTRXPAD14 7 VIRXPADZ [po VTRX_MG AG102S| MGT_VTR_3 RXN_MGT4 RX_P RXP_MGT8 2 GND
VTRXPAD16 4 VTRXPAD4 VTRCMG 05 —~JIGT VIR 4 RX_N ¢ GND RN MCTS RX_P

AVA3  \7RxpaD17 D VTRXPADS [-B26 = NIBA - 2 GND 3 RN GND

AVAT |\ TRYPADIE = o VTRXPAD6 [-B22 VIRX MG NILBAGL02S T IXP_MGT4 6frxp 2 Gnp - 2 G

AV22 |\ TRXPAD1O ) o VTRXPAD7 [-B1Z  E— BENIBAGL02S TXN_MGT4 51N = G — 6fxp Z cnp

AV26 B13 VIRX G10 N TXN_MGT! 5| XP =

A28 VTRXPAD20 5 m VTRXPADS VTRCMG CMIBAGIOZS GT_JTR_s & GND TN 2 GND

A0 VTRXPAD2L 5 a VTRXPADY VTRXTC CNIBAGI0ZS GT VIR 6 @ GND & GND
VTRXPAD23 |]) @ VTRXPAD11 |-BS GT VIR 7 SS5CTIac— & GND

® MGT_VTR_8 Molex: 74703-0007 HSSDC2 Jack
= Mouser: Stock 10/31
[e] =
- (0] MGTT_AGND MGTT_AGND
5 m

<AWS | gyppangs @ RXPPAD? [-A34 P e

XAW9 | oy ppAD16 RXPPAD4 [-A30 - E
RXPPAD17 RXPPADS [-428 5
RXPPAD18 RXPPADG |42 5 G
RXPPAD19 RXPPAD? 411 5 G
RXPPAD20 RXPPADS A1 SCRE
RXPPAD21 RXPPADY 42 SCRE
RXPPAD23 RXPPAD11 i

N MGTL M e e mm e mm e m e e B | |

HAWA ] oy NPAD14 RXNPAD2 [-A33 RXN MC

R | | |
<BWE 1 pyNPAD16 RXNPAD4 422 — MCET 25 L |
RXNPAD17 RXNPADS R
A21 RXN_MG MGT_VTR_1 MGT_VIR2 MGI_VTR_7 MGT_VTR_8 | | I
RXNPAD18 RXNPADS [-a2L I | | ‘
RXNPAD19 RXNPAD7 [~ RXN MG | | Top MGTS are used, so copule |
RXNPAD20 RXNPAD8 AR RXI G | | their AGND through inductors |
RXNPAD21 RXNPADY :
Ad RXN_MG L23 18AG102SN1 |
RXNPAD23 RXNPAD11 MGT_VIR 3  MGT_VIR 4 MGT_VTR.5  MGT_VTR_6 : : |
SAWE { Ty ppAD14 TXPPAD2 XP_MG | | L pAGLO02SNL I
3
AWIO{ 13ppaD16 TXPPAD4 |-A31 XP_MG GT_1.8v ! ! ‘
A27 XP_MG Lis BAG102SN1
TXPPAD17 TXPPADS [-42L SCRYE MGT 2.5v | | |
TXPPAD18 TXPPADS 423 SCRYE -5 | | Botton NGTs are unused, L43 bAG102SN1 |
TXPPAD19 TxPPAD7 418 R ‘ ‘ so their AGND is just DGND |
TXPPAD20 TRPPaDS a0 XP_MG | | L BAG102SN1 |
A6 XP_MG | | |
TXPPAD23 TXPPAD11 B I T P O P O O O ! ! 1 |
XN_MG MGTE_AGND  DGND MGTT_AGND DGND
SAWT ] 1y NPAD14 TXNPAD2 [-A36 NG Yy ey ey I I GTB_AG G GTT_AG !
AWLL 13\pAD16 TXNPAD4 [-A52 e -+ - -+ - -+ - -+ - I I !
TXNPAD17 TXNPADS I e
A24 XN_MG DR_3x HDR_3x1 HDR_3x1 HDR_3x1
TXNPAD18 TXNPAD6 - - = - |
TXNPADIY S ©N®0 O m - TXNPAD7 [FA12 XN_MC i |
TXNPAD20 S III2IX2X 22252923 Y TxNpADs AL X G Four MGTs always set for DC-coupled links )
TXNPAD21 2 2 2 2 2 g g 2 2 2 2 2 g g 2 2 TXNPADY |-ALL ; g Four MGTs configurable for AC or DC-coupled links : Rice Univers
TXNPAD23 OOOQO0OOOO 66660606060 TXNPADIL FAL——— 22 V20— ice University F{‘:]QE
XC2VP70_FF1517 Tie -
33993893 BREERRE - WARP FPGA Board £
23339339 8399333
qqqgqdq
Description Rev
€L €L Multi-gigabit Transceivers 11
MGTB_AGND MGTT_AGND
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DVDD_1.5v
+—L5- GND AGZ4
+AD5 GND N
+—C11 GND AE2%
] oD AE? uaH
M1 cnp AL D
+—L1 GND A
AR GnD AC 12 RADIO3 s¢—RADIOS 80 D39 |y, |7y 7 DGND
AB
b-AHL L oD AR 12 RADIO3_9XG—pamss—se—D38 1 107 73p77
pbAML ] oD AA 12 RADIO3 8R———==280 B38| 57 75N 7 PWRDWN_B [FAP2x
p-AUL L GnD —E37{ 071 75P_7 RSVD [-RB—x
+—B2 1 GnD s —E354 |07 76N_7/VREF_7 VBATT ENET PAUSE
+—-C2-{ GND G351 1571 76P 7 10_L28N_0 FHZZ——=NEL EALSE S ENET PAUSE 16
42 GND —E311107178N_7 10 Logp o [F12L—ENET RESET % ENeT_RESET 16
A2 GND L RADIO3 79 —E361107178P 7 10_L20N_0 [-128 ENET COL 16
HAU2 Gnp R25 12 RADIOZ_7&{——r -2 ——F39 0157 70y 7 10_L29P_0 |26
A2 GnD AE24 —E384 071 70p 7 10_L3oN 0 FE28- o e T
t—A31 GND 4 G341 10 81N 7 10_L30P_0 [-& >> ENET_MDINT 16
+-C38 | 5D 124 —G33 1 |57 g1p 7 10_L3aN_0 |FR2Z— —
pW3E { GNp R24 —G37{ |07 82N_7/VREF_7 10_L34p_0 [FE2L—
RA3E ] oD A RADIOS 77 —G361 07 gop 7 10_L35N_0 [--26—
AU38 | 5\p R 12 RADIO3_7R{——F=== G391 57 gaN"7 10_L35P_0 —‘-5—‘_76 ENET TX D3
P38 GND A ~G38 071 8ap_7 10_L36N_0 (328 EETTCER ;; ENET_TX_D3 16
$-G39 1 GnD R 10_L84P_6 10_L36P_OVREF_0 ENET_TX_ER 16
p-H39 1 Gnp A 10_L84N_6 10_L36P_1 [-R13—
439 1 GNp R21 4 10_L82P 6 10_L36N_1VREF_1
139 { GND A2 10_L82N_6 1O_L35P_1
AD39 | GNp R20 I0_L81P_6 10_L35N_1
AH39 1 GNp AEL |0_L8IN_6/VREF_6 10_L34P_1
AM39 {5\ p R19 10_L79P 6 10_L34N_1
AU3Y { G p AELR AB3T 1157 79N 6 0 10_L30P_1
AD22 { oD R18 AB38 157 78p 6 10_L30N_1
1231 GND A AP39 157 78N 6 = 10_L2op 1 [H14— c
t-U23 1 GnD R 10_L76P_6 [} 10_L2oN_1 15—
4231 GND AELE AR38 157 76N 6 () 10_L28P_1
P23 oD AD1S AIS8 107 75P 6 c 10_L28N_1
$23{ GND L6 1> RADIOS 34 RADIO? 34 AT e l0L7sN GVREF 6 © I0_L73N_2
fA23 ] G - 34 <K& 10_L73P_6 [e) 10 L73p 2 22— RADIOO 33
AB23 | S\p A SRAML D AAE?— 10_L73N_6 O 10 L75N 2 [£2 RABIoT 5 ;; RADIO0_33 11
G253 { oD AD 13 SRAM1 D8 = = 10_L28N 5 10_L75P_2 RADIO0 32 11
D23 N A 2 CLK_BOARD_CONTROL7 CLK BOARD CONTROLZ AM27 1 57| 28p 5 10_L76N_2/VREF 2 [FE3—
L D24 | S\o AB 2 CLK_BOARD_CONTROL1 CLK BOARD CONTROLL AK26 | |07 50N 5 o 0 L7ep 2 FGE—
L G24 | S\p AA 2 CLK_BOARD_CONTROL3 CLK BOARD CONTROL3 AL26 | |07 59p 5 = 10 L78eN "2 FEA—
L 124 | C\p 2 CLK_BOARD_CONTROL4 CLK_BOARD CONTROL4 AN27 |\ 57 30N 5 10 L78P 2 |-EA—
U241 GND ~ 13 'SRAMIA18 Sl AL AP28 1 |07 30P 5 I0_L79N_2
EV77H (e 2 CLK_BOARD_CONTROLS CLK_BOARD CONTROLS AR27 | |57 34N 5 10 L79p 2 |-E2— e
hwa { Cyn 2 CLK_BOARD_CONTROL6 CLK_BOARD CONTROL6 AT27 | |5 (24P 5 10 L8N 2 |-GE—
LY24 | S\ 2 CLK_BOARD_CONTROLO &)—CLK BOARD CONTROLO AL25 1|57 35N 5 1O L81P 2
ha24 1 Gnp R © 5 HEXLED AL QQHEXLED A Al26 1 07| 35p 5 10_L82N_2/VREF 2
824 { G\p AFL4 AM26 {57 36N 5/VREF_5 10_L82P 2 [FG4—
e : s oo gmon Mt s e
24 ] Gnp N 13 SRAMO_A18 éé SRAMD AL ATL3 |0 36N_4 - 10_L84P_3
A 24 AH12 - AK15 - - - " AN3
Wovi: M gﬁg VCOINT ¥ 5 HEXLED G2 ((— HEXLED G2 AI15 ] :g-tggz—i :g—tg‘;g-g | AN2
L G28 | C\p 5 HEXLED F2 Q— HEXLED F2  ANI3 | \S5-34p7s 10 82N 3 FANL.
AN28 | S5 5 HEXLED E2 Q& HEXLED E2  Ap12 | o= 2unia 10 L81p 3 |-AP5—
pU28 | oD VCCAUX 13 SRAMO D25 0 SRAMO D25 ALIG |57 30p 4 10_L8IN_3/VREF_3 [FANS-
y Y30 | 5 LED2 Q—LED2 __ ~ AMI3 | S 50Nz - 7O L79P 3
| M31 | ENB 3852& 5 PBLEFT Q& PBLEFT  ANS f 5" 5907 10_L79N_3 |FAB3- B
+T311 GnD VCCAUX 5 LED1 —'EB%—A-‘M— 10_L20N_4 10_L78P_3 [FAB2—
AD3L | G\p VCCAUX 5 LED3 = AR12 {57 28p 4 10_L78N_3
o e e 4 ooing sooa bakn & o e
+-G32 1 GND VCCAUX 1 RAD'Of"ééE — AUS |07 73P 3 10_L75P_3
pN32 | Gnp VCCAUX 10_L75N_3/VREF 3
pU32 | G VCCAUX
X341 GND VCCAUX
[Has | SND yecaux C2VP70_FF1517
M35 1 GND VCCAUX
1351 GND VCCAUX
AR35 1 GNp VCCAUX
AH3S L GNp VCCAUX =
M35 GNp VCCAUX
+-C36 GnD VCCAUX
D361 G VCCAUX
AT36 1 oD VCCAUX
pU3E | G VCCAUX
+-A3Z GND VCCAUX
+-B37 GND VCCAUX
. VCCAUX
3 VCCAUX
P VCCAUX
L VCCAUX
ol VCCAUX
R
;4 A
(¢ aYaYaYaYaYaYaYaYaYaYalaYaYaYaYaYaYalalaYalaYaYaYafalalafaYafaYaYaYafalafafafaYaYaYalafalalafafaYalaYaYa¥afalal
X| ZZZZZZZZZZZZ2ZZZZ2Z2Z2Z22Z2Z22Z2Z222222222222222Z222Z222222ZZZ2ZZ2ZZZ22Z2
[CRCRURURURURURURCRUNCRURCRURCRURURURURURCRURCRURURURURURURURCRURURURURORURORURUNURCRURURURORUECRURURURURURGRU)
A e e e e -
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5

J36 DVDD_1.5v J37 DVDD_3.3v  J38 DVDD_5v
) ) 2]
- - END Overlapping, duplicate regulators to
- - |4 | allow either SMT or TH parts I3)
. . 5] EXT_12v DVDD_3.3v 4 ExT_12v
: . d 3 EXT_12v
| 8 Uil U12 I 2
Screw Terminal Screw Terminal Screw Terminal 4 2 { N VOUT i Cc21|+ th T\llla 2 Ras
343 EXT 12v 339 i Eza 3 - VOSENSE 106 2k 1 g = 2.2k
- - EXTa2v L c20 —2{ MARGIN_UP  VOADJ g
3 10uF 10 S us Sw9
- - 8 MARGIN_DOWN =
Ja4 @ ! 8 DGND R107 0 5 [——x 8
- - 0 1 TRACK RESET vCcC 7 POSI:
- - . GND R1020 SENSE
- - Swiack LA 71 GND »—bB1 RESET RSTIN [-2 POLE
- - \_1 PTH12020W NM - PTH12020W o C25 POS2
Screw Terminal Screw Terminal DGND — 2 &} 0.1uF 25
DVDD_1.5v u —==c23 SLIDE SWITCH
DGND Jumper-2 w 4 2.2uF
Q u13 u14 3 REF GND DGND
4
z 2 [y vour -8 cz2ls i o524 TL7712a
z . E27 R VOSENSE 2 )
& INHIBIT R1024.3k 194 *© GN
C31 9 DGND DGND
5 10uF 10| MARGIN_UP VOADJ Reset Time (sec) = C*1.3*10°4
2 MARGIN_DOWN TRACK 8 DGND | 2.2uF -> 26ms reset pulse
1
¢ GND R1010
iy a2 71 GND
: EXT_12v DVDD_3.3v DVDD 5v  DVDD_2.5v MGT_2.5v MGT _1.8v | it PTH12020W  NM - PTH12020W
| | Ly t2 DVDD _5v °
| R4 R4! R4 RA4: R4 ! Jumper-2 o
I 1k 160, 200, 80 80 VF must be 1.7 ! w
| for this LED! | %) u9 u10 ﬁ
| wm
: ‘ z 2 vIN vour (-8 C20Llt,
‘ D17 D15 D16 D14 D2 | g+ Ezs INHIBIT VOSENSE 2
| Lep_RE(W LED_REW LED_RED W LED_RED LED_RED_L7v | % o —2 1 MARGIN.UP  VOADJ R10280 1%,
| N N N N N ! 3 u —10{ MARGIN_DOWN oGND
| ! ] N TRACK [FB—— AR
[ T | 340 77| GND R1030 C397==0.1uF 25v if needed
| DGND MGTT_AGND — GND NM
| : | 1 PTH12020W NM - PTH12020W
| DGND
. ___Power LEDS et sor aporox. 10wy 2 1
o = Jumper-2 DG
: MGT_2.5v MGT_1.8v MGIT_AGND DVDD_5v EXT_12v DGND :
| |
| -] -]
| ! DVDD_2.5v
| TP2 TP3 TP1 TP7 TP10 TP9 |
| | EXT_12v DVDD_-5v
| | u7 R42 J35
1910 1% F3
! ! IN vouT 4 VIN VOUT =
| DvDD_3.3v. DVDD_2.5v DVDD_1.5v DGND : c1o J\l SHDN J\lc:ls coss VIN VOUT 6 1
! ‘ 10uF oD ADJ <330uF | 1uF oD Fiducial
! LT1963-X.X_TO2 1800 1% | F1
| TP6 TP4 TP5 TP8 ! DGND Neg Power Conn
| = | X
\77777777777777777777777771@5;7?97'7'1‘;577\ [ Fiducial
DGND
F2
Fiducial
MGT_2.5v
Dedicated MGT Power Supply J4s5
DVDD 3.3v See pg. 105 of Rocket 1/0 User®s Guide for details .
u2 R6 1
N VouT 1910 1% MHOLE
cs2_|+ SHON _lsca :L,—cse €35 =—C58 =—C64 =—C62 €37 =—C66 =—C38 =—C67 a1
ADJ
10uF. ~T~330uF | _1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF
GND R2 1
LT1963-X.X_TO2 1800 1% | MHOLE
J2
"
MGTT_AGND
MHOLE
MGT_1.8v
J46
DVDD_3.3v 1
Ul R1
N VouT 1150 1% MHOLE
D
car _|+ SHDN |+ C42 =—C60 =—C51 =—C34 —C53 —C49 ——C50 ——C40 ——C57 5—C63 ——C39
10uF ADJ RS~ <330uF] 1uF | 1uF | WF | WwF ] 1F | WF | Wk | F | 1k | wF
GND
2370 1%
LT1963-X.X_TO220 p
Alternate dedicated MGT Power Supply Rice University ¥ -
Used for Rx termination voltage when link is AC-coupled F{:ISE
See pg. 105 of Rocket 1/0 User®s Guide for details Title o By
MGTT_AGND WARP FPGA Board A
Description Rev
FPGA MGT POWG r Power Regulators 11
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1

3 FPGA_GCLKOS ((EPGA GCLKOS

DVDD_-5v  DVDD 5v DVDD 5v  DVDD_-5v
325
1 81
RADIOO 0 29 19 gl RADIOQ_62
RADIOO 1 so g0 1oa[oa RADIOO 63
RADIO0 2 STV o I RADIOO 64
RADIO0 3 44 1 RADIO0 65
444 1333
RADIOO 4 128 86 "o RADIOO 66
RADIOO0 5 47 | 128 %8 gg RADIOO0_67
RADIOO 6 57|47 99 aa RADIOO_68
RADIOO_7 65|27 ¥4 RADIOO0_69
65 92
11 11 91 91
RADIOO 8 45 o a2 RADIOO_70
RADIO0 9 s2 |8 152 ho2 RADIOO 71
RADIOO 10 7 e ¥ RADIO0 72
RADIOO 11 74 100 RADIO0 73
74 100
16116 g6 [
RADIOO 12 68 RADIOO 74
RADIOO 58 | 58 122 7gy RADIOO_75
RADIOQ_14 53 |28 154 RADIOQ_76
RADIOO 358 8 RADIOO_77
35 89
21 21 101 101
RADIOO_16 2|4 %1k RADIOO_78
RADIOO 17 60| g0 1581 RADIOO 79
RADIOO_18 6a |90 13Ty RADIOO_80
RADIO0_19 77 140 RADIO0 81
77 140
6126 106 [198
RADIOO 20 78 138 RADIOO 82
RADIOO 21 79|78 13810, RADIOO 83
RADIOO 22 6o | 79 1441749 RADIOO 84
RADIOO 23 70189 14870 RADIOO_85
70 150
31 31 111 111
__RADIOQ 24 7 el T RADIOO_86
RADIOO 25 N B T RADIOO 87
__RADIOO 26 55| o0 oo [ae RADIO0 88
RADIOO 27 75 145 RADIO0 89
75 145
6136 116 |16
RADIOO 28 2 157 RADIOO 90
RADIO0 29 22 |43 157 e RADIOO 91
RADIOO_30 22132 15575 RADIOO 92
42 158
40 120
40 120
41 41 121 121
FPGA GCLKOS 2|5 PG RADIOO_93
RADIO0 32 als RADIOO 94
RADIO0 33 7|4 S las RADIOO 95
RADIO0 34 127 RADIO0 96
3 127
461 46 126 |28
RADIOO_35 7 159 RADIOO 97
RADIO0_36 10|37 15905, RADIOO_98
RADIO0 37 13|19 95 RADIOO_99
RADIOO 38 33 |18 904 RADIOO_100
33 142
51 51 131 131
RADIOO_39 2% B RADIOO_10
RADIO0 40 20|35 5o lar RADIO0_10
RADIOO_41 a | % 8 RADIOO_10
RADIOO_42 28 | 84 RADIOO0_10
28 84
56156 136 (138
RADIOO 43 0 105 RADIOO 105
RADIOO 44 17120 105[75a RADIOO_106
RADIOO 45 o5 |17 128 00 RADIOO0_107
RADIOO 46 15125 10709 RADIOO_108
15 109
61 61 141 141
RADIOO_47 9% M RADIOO_109
RADIOO 48 0|3 e RADIO0 110
RADIO0 49 24|50 155 [0m RADIO0 111
RADIO0 50 14 a7 RADIO0 112
14 97
66 66 146 146
RADIOO 51 18 130 RADIOO
RADIOO 52 g |18 13075, RADIO0 114
RADIOO 53 218 1240 RADIOO
RADIOO 54 22|28 10850 RADIOO 116
22 95
71 71 151 151
RADIOO_55 ] e RADIOO 117
RADIOO 56 o |3 I RADIOO 118
RADIO0 57 8|5 110 | 115 RADIO0 119
RADIO0 58 7 114 RADIO0_120
73 114
76 76 156 156
RADIOO 59 5 110 RADIOQ 121
RADIO0_60 2215, 100 RADIO0_122
RADIO0_61 50 |27 1907 RADIOO_123
80 59 118 160
80 160
DGND CONNL60 DGND

=>RADIO0_[0:123] 4,9

Daughtercard Slot #1

DVDD_-5v  DVDD_5v

DVDD 5v  DVDD_-5v

5 FPGA_GCLK2P (K-

RADIOO 31

RADIO1 40

330
1 81
RADIO1 0 o Y 811109 RADIO1 62
RADIOL 1 1718 1gg 123 RADIOL 63
RADIOL 2 ar |3 12000 RADIOL 64
RADIOL 3 13|37 10017, RADIOL 65
13 108
616 g6 |88
RADIOL 4 7 107 RADIOL 66
RADIOL 5 017 107 RADIOL 67
RADIOL 6 15 |10 128150 RADIOL 68
RADIO1 7 49 |12 1301750 RADIO1 69
29149 o
RADIOL 8 o |1 9 RADIO1 70
RADIOL O 53 4§ 12‘9‘ RADIOL 71
RADIOL_10 7 B I RADIOL 72
RADIOL 11 el 95 RADIOL 73
a4 95
16 16 96 96
RADIOL 12 137 RADIOL 74
DIO 213 877 RADIOL 75
RADIO 0 |4 152150 RADIOL 76
RADIOL 15 60 |50 124752 RADIOL 77
60 133
21150 107
RADIO1 16 59 | 142 RADIO1 78
RADIOL 17 63 22 14§ 143 RADIOL 79
RADIOL 18 47 1"9 159 RADIOL 80
RADIOT 19 20| 47 159y RADIOL 81
70 84
26 106 | 108
RADIOL 20 67 147 RADIOL 82
DIO1 21 74 |87 M7 T4 RADIOL 83
RADIOL 22 132 | 74 M8 T4g RADIOL 84
RADIOL 23 65 | 132 14917 RADIOL 85
65 144
T e T
RADIOL 24 72 150 RADIOL 86
RADIOL 25 78 75 150 ™08 RADIOL 87
RADIOL 26 7517 1‘8’2 83 RADIOL 88
RADIOL 27 68 | 1o 15 RADIOL 89
68 153
6136 116 118
RADIOL 28 77 157 RADIOL 90
RADIOL 29 72|77 157 [Tee RADIOL 91
RADIOL 30 110 | 73 195 RADIOL 92
119 158 [958
) 120
40 120
aly 5z
RADIO1 31 110 154 RADIO1 93
RADIOL 32 57 | 110 153 140 RADIOL 94
RADIOL 33 aalol ool e RADIOL 95
RADIOL 34 9|5 139 RADIOL 96
9 139
46 {46 126 |28
RADIOL 35 52 127 RADIO1 97
RADIO1 36 55 |22 12773 RADIOL 98
RADIOL 37 g |55 13555 RADIOL 99
RADIO1 38 58 | 82 oe RADIOL_100
58 85
51020 5 [a
RADIO1 39 3 88 RADIO
FPGA GCLK2P FPGA_GCLK2P 2 ‘2‘3 gg 93 RADIO
RADIOL 41 14 % a0 RADIO
RADIOL 42 s ol RADIO
56156 136 [A35—14
RADIOL 43 28 128 RADIOL 105
RADIOL 44 ac |48 138 o RADIOL 106
RADIOL 45 19| 9 [T RADIOL 107
RADIO1 46 20|19 12571759 RADIO1 108
20 99
6150 2[4
RADIO1 47 23 129 RADIO 09
RADIOL 48 18 23 159 105 RADIOL 110
RADIOL 49 24 ; 102 102 RADIOL 111
RADIOL 50 o |24 102179, RADIOT 112
32 o
66 66 146 146
RADIOL 51 25 104 RADIO
RADIOL 52 57125 10475 RADIOL 114
RADIOL 53 a2 127 627 0a RADIOL 115
RADIOL 54 o |34 1031708 RADIOL 116
22 115
71|57 1e [asl
RADIO1 55 29 113 RADIOL 117
RADIOL 56 30 gg 11; 112 RADIOL 118
RADIOL 57 26|30 1AlTg RADIOL 119
RADIOL 58 5 ol T RADIOL 120
35 122
76 76 156 156
RADIOL 59 11 RADIO1 121
RADIOL 60 a3 138 1181777 RADIOL 122
RADIOL 61 29 |33 1779 RADIOL 123
8o |3 760
80 160
DGND CONNI60 DGND

Daughtercard Slot #2

—>>RADIO1_[0:123] 4.9
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2

DVDD_-5v DVDD 5v  DVDD_-5v
81
RADIO2 0 81 1™°7 RADIO2 62
RADIOZ_1 124 55 RADIO?_63
RADIOZ 2 122 7% RADIOZ 64
RADIOZ 3 125 Mo RADIOZ 65
128 (12
RADIO2 4 86 57 RADIO2 66
RADIO2 5 127 159 RADIO2 67
RADIO2 6 139 759 RADIO2 68
RADIO2 7 129 175 RADIO2 69
134 (13
RADIO2 8 Y EED) RADIO2_ 70
RADIOZ 9 130 s RADIOZ 71
RADIO2 10 1S RADIO2 72
RADIOZ 11 27, RADIOZ 73
123 12
RADIO2 12 96 727 RADIO2 74
RADIO2 13 137 17 RADIO2 75
RADIO2 14 133 73 RADIO2 76
RADIOZ 15 14310 RADIO2 77
150
- Tog [o1 -
RADIO2_16 144 RADIO2 78
RADIO2 17 1441704 RADIO2 79
RADIO? 18 4 RADIO2_80
RADIO2_19 135 M40 RADIO2 81
140
~ 106 106 ~
RADIO2 20 107 RADIO2 82
RADIO2 21 107 147 RADIO2 83
RADIO2 22 17 0 RADIO2 84
RADIO2 23 104 ey RADIO2 85
152
- i -
RADIO2 24 83 RADIO2 86
RADIO? 25 817 RADIO2_87
RADIOZ 26 2 e RADIOZ 88
RADIO2 27 10 Toa RADIOZ 89
116
RADIO2 28 116 |0 RADIO2 90
RADIO2 29 103 RADIO2 91
RADIO2 30 gg a9 RADIO2 92
120
120
o0 21 .
RADIO2 31 119 RADIO2 93
FPGA_GCLKA4P 197 RADIO?_94
RADIO? 33 sy RADIOZ 95
RADIO2 34 8 Fas RADIOZ 96
N ~ 126 126
RADIO2 35 a7 RADIO2 97
RADIO2 36 87 g RADIO2 98
RADIO2 37 921700 RADIOZ 99
RADIO2 38 188 20 RADIO2_100
- 199 131 -
RADIO2_39 109 RADIO2 10
RADIO2_40 109 e RADIOZ_10
RADIOZ 41 55 [Ton RADIOZ 10
RADIO2 42 & aa RADIO2 10
RADIO 136 [-130 14
RADIO2 43 10 RADIO2 105
RADIO2 44 102 | RADIO2_106
RADIO2 45 82 7% RADIO2 107
RADIO? 46 37118 RADIOZ_108
115
- T [ -
RADIO2_47 RADIO2 109
RADIO2 48 B RADIOZ 110
RADIOZ 49 118 e RADIOZ 111
RADIO2 50 159 M08 RADIOZ 112
108
N ~ 146 146 _
RADIO2 51 RADIO
RADIO2 52 155 =0 RADIO2 114
RADIO2 53 88 147 RADIO
RADIO2 54 147 RADIO
158
- 1o s -
RADIO2_55 RADIO2 117
RADIO2 56 138 70s RADIOZ 118
RADIO? 57 158 M5 RADIO? 110
RADIO2 58 182 g RADIO2 120
148 (148
RADIO2 59 156 07 RADIO2 121
RADIO2 60 157 ey RADIO2 122
RADIO2 61 53 149 RADIOZ 123
160 |60
CONNZ60

=>>RADIO2_[0:123] 6,9

Daughtercard Slot #3

RADIO2 32
RADIO3 42

3 FPGA_GCLK7P ((FPGA GCLKTP

DVDD_-5v DVDD 5v  DVDD_-5v SRADIOS [0:123] 6.9
81
RADIO3 0 81 e RADIO3 62
RADIO3 1 35 104 RADIO3 63
RADIO3 2 124 127 RADIO3 64
RADIO3 3 127755 RADIO3 65
82
s 86 |88 A
RADIO3 4 128 RADIO3 66
RADIO3 5 128 =00 RADIO3 67
RADIO3 6 144 150 RADIO3 68
RADIO3 7 129 M3 RADIO3 69
143
o1 a1 -
RADIO3 70
185175 RADIO3 71
122 =
R z RADIO3 72
R 139 M50 RADIO3 73
130
— 96 |26 O
R 134 RADIO3 74
R 134 o0 RADIO3 75
R 137 s RADIO3 76
R 142 RADIO3 77
138 |38
- To1 |01 -
R 140 RADIO3 78
R 1‘3'g 133 RADIO3 79
R 132 132 RADIO3_80
R 1 145 RADIO3 81
145
- 1o [-108 -
R 149 RADIO3 82
R 149 1709 RADIO3 83
R 159 Mg RADIO3 84
R 158 M7 RADIO3 85
157
- T A -
RADI 155 RADIO3 86
RAD 155 e RADIO3 87
RADI 15‘3‘ 153 RADIO3 88
RAD 183 M RADIO3 89
147 [FH4L
RADIO3 28 1617 g RADIO3 90
RADIO3 29 148 500 RADIO3 91
RADIO3 30 igg RADIO3 92
120
120
. 157 |21 A
RADIO3 31 R
RADIO3 32 1gg 103 R
RADIO3 33 123 123 R
RADIO3 34 123 IMa3 R
83
. 126 (128
RADIO3 35 84 R
RADIO3 36 84 ~o5 R
RADIO3 37 92 =g R
RADIO3 38 88 124 R,
124
preg EET -
RADIO3 39 94 RADIO
RADIO3_40 gg 90 RADIO
RADIO3 41 o ez RADIO
FPGA GCLK7P o Fea RADIO
136 3619 |
e RADIO3 105
RADIO3 44 29 RADIOS 106
RADIO3 45 99 7o RADIO3 107
RADIO3 46 g;_gs RADIO3 108
141 [H4L
RADIO3 47 100 RADIO3 109
RADIO3 48 199 [Cae RADIO3 110
RADIO3 49 5 [aos RADIO3 111
RADIO3 50 1051700 RADIOS 112
102
- 146 | 146 -
RADIO3 51 10 RADIO
RADIO3 52 107 1= 0 RADIO3 114
RADIO3 53 108 70 RADIO3 115
RADIO3 54 110 |75 RADIO3 116
112
- 157 |51 -
RADIO3 55 113 RADIO3 117
RADIO3 56 113 118 RADIO3 118
RADIO3 57 M8 s RADIO3 119
RADIO3 58 5 s RADIOS 120
115 156
RADIO3 59 1561719 RADIO3 121
RADIO3 60 11917 RADIO3 122
RADIO3 61 ﬁ‘; 117 RADIO3 123
T60 |60
CONNI60 DGND
Rice University
WARP FPGA Board
Daughtercard Headers 2-3
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VDD
VDD
VDD
VDD
VDD

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

NC-VDD
NC-VDD
NC-VDD

NC_B1
NC_B7
NC_C1
NC_C7
NC_D4
NC_L4
NC_R1
NC_R7
NC_T1
NC_T2
NC_T6

TRST
T™S
TDI
TDO
TCK

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

IDT parts need these pins tied high.

Cypress parts don"t care.

IDT parts have no JTAG controller.
Cypress parts do. To disable it, TCK
must be tied low.

CY7C1370D-BG119

CEN# is asynch clock enable

59 SRAMO_A0:18] SRAMO A0 o4
SRAMO_A' Na_| A9
SRAMO_A: ca | AL
SRAMO A: B3 | A2
SRAMO A a3 | A8
SRAMO A5 Ry | A4
SRAMO_A6 A | A2
SRAMO_A7 co | A6
SRAMO A a5 | A7
SRAMO A g5 | A8
SRAMO_A10 T3 | A9
SRAMO_A T4 | A10
SRAMO_A. o5 | AL
SRAMO A e | A12
SRAMO_A14 15 | 418
SRAMO_A15 ce | AL
SRAMO_A16 ag | A2
SRAMO_AL7 G4 ﬁis
SRAMO_AL8 rvm I
59 SRAMO_D[0:35] < mmmm— SRAMO DO b7
SRAMO_D! Nz | 20
SRAMO_D! N | D2
SRAMO D s | 22
SRAMO D 1628
SRAMO D5 17|24
SRAMO DI 6 | D2
SRAMO D7 7 | P8
SRAMO D w7 | 27
SRAMO D pe | D8
SRAMO_D10 7| 2?
SRAMO D Ge | P10
SRAMO D £6 | P11
SRAMO D Ee | D12
SRAMO D E7
SRAMO D15 p7 | D1
SRAMO D p1 | P15
SRAMO D17 g1 | D16
SRAMO_D18 £ | P17
SRAMO_D19 £ | P18
N___SRAMO D20 G1 | P19
SRAMO_D2 G2 | P2
SRAMO D 11| P2t
SRAMO D v | D22
SRAMO D k1| B0z
SRAMO D25 11| D2
SRAMO_D26 1o | P25
SRAMO_D27 1o | D26
SRAMO_D28 M2 | P27
SRAMO_D29 N1 | D28
SRAMO_D30 N2 | D29
SRAMO_D31 p1_| 230
SRAMO D32 pg | D32
SRAMO D33 pe_| D32
SRAMO D34 D2 | D%
SRAMO D35 p2 | D3
5 SRAMO_SLEEP .
5  SRAMO_LBI B3 1| gox
5 SRAMO_OE E4 | oy
5  SRAMO_RW. Ha gz
5 SRAMO_ADV/LD B4 ADVILD#
5  SRAMO_CLK(K: K4 beik
Ed ] ce
5  SRAMO_CE << B2 { cE2
B6 | cpoy
5 SRAMO_CENK: M4 CEng
5 SRAMO_BWIL DGND L5 { pyy1s
5 SRAMO_BW2 G5 | pwo#
5 SRAMO_BW. G2 pway
5  SRAMO_BW: L3 pwas
R88 R91
4.7k 4.7k

CE1#/2/2# are redundant chip selects

LBO/SLEEP shouldn™t change during operation.

Pulled low here to prevent floating during FPGA config.

5,9 SRAMIL_A[0:18] { eemmmm—

5,9 SRAMI_D[0:35] < emmmmm—

SRAM1_SLEEP

SRAM1_LB:

SRAM1_RW.

5
5
5 SRAM1_OE«
5
5

SRAM1_ADV/LD

5  SRAMI_CLK(:

5  SRAM1_CE <

5  SRAMI_CEN(

SRAM1_BW!x

SRAM1_BW2

SRAM1_BW3:
SRAM1_BW:

aoao

us DVDD_3.3v
—
SRAI A0 P4 J2
SRANT AL N4 ) VoD [
— G312 voD &4
— B3 A3 voD [FB4
SRAML1 A A 16
SRAM1 A5 Ry | A4 VDD
SRAML A6 A ﬁg
SRAM1 A7 c2 Al
SRAMI A e | A7 VvDDQ (&
SRAMI A B ] A8 VvDDQ [~
SRAMLALD 13 | A3 VDDQ 7
SRAML A Ta | AL vDDQ i
e e
SRAML ALS g | 412 voRe [z
SRAM1 A 5 Q[T17
SRAMI A5 ca | A4 VDDQ [
SRAML AT6 ag | ALS vDDQ [}
SRAML AL7 G4 ﬁis vDDQ
SRAML ATE — Agq | 014
SRAM1_DO p7 13
SRAI D. N7 Do NC-VDD 15 IDT parts need these pins tied high.
SRAI D: N6 D1 NC-VDD R5 Cypress parts don"t care.
SRAML D. ve | 02 NC-VDD
SRAML D 1623
SRAML D5 7 gg
SRAML1 D6
SRAML D7 E? b6 NC_B1 [FBLl—x
SRAMI D 5 b7 NC_B7 [FBI—
SRAMI D Hi pg Nc_c1 [FL—
SRAMI D10 oo D9 NC_C7 [FSI—
SRAMID & p1o NC_D4 [FR4—x
T G8{p11 NC_L4 H4—x
SRAMID D12 NC R1 [FRL—
SRAMI DI4 oo D13 NC_R7 B
SRAMI D15 oo D14 NC_T1 =
SRAMI D16 pi | D15 NC_T2 [F2—x
SRAMI D17 gy | D16 NC_T6 [F1E—x
SRAM1 D18 gp | D17
SRAMIL D19 pp 6
SRAI D20 Gl D19 TRST 2 IDT parts have no JTAG controller.
SRAI D21 G2 D20 ™S Cypress parts do. To disable it, TCK
SRAML D221 | P21 TDI —Uﬁﬁx nust be tied low.
e e
SRAM1 D241
A
A
A
A
A
A
A
A
SRAM1 D34 po
D34
SRAMI D35 py | gid
L 2z onp (22
= LBO# GND 22
1a | OE# GND [°5
By | RIWH GND [~
ADV/LD# GND -1
K4 GND 7y
CLK GND [
GND
E4 cewx GND (25
ne] CE2 GND [2
g | CE2# GND [
CEN# GND
K5
GND
DGND |5 GND [MB
o] BW1# GND [52
o] BW2# GND
S BW#
Bwak DGND
CY7C1370D-BG119
R89 R90 CEN# is asynch clock enable
4.7k 4.7k CE1#/2/2# are redundant chip selects
DGND
Rice University [ :
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131 vee A0 (22
28 19 142
vce AO1
hos |18 141
os |1z 139 |
A4 16 13
AO5 15 135 |
AO6 14 134
AO7 12 132
A0S 11 130
os [ 125 |
o & 121
RESET ooo [-2L A
CSEL DO1
D02 23 8
R31 32 e 104
5.1k < .1k = 106
D05 4 113
INPACK D06 -2 s
BVD1 D07 & z
BVD2 Dos 4% I
vsL D09 Mg 12
VS2 p10 42 2
RDY/BSY D11 [-2L 1o
wp D12
4 N
gii 30 116
D15 31 118
341 |6RD P ]
351 IOWR cEz |2 138
CE1
ook 0@ 13
2156 103
= |36 131
7W\/Q/|.|E- 42 140
GND OE
DGND Compact Flash Socket
3 SYSACE_MPCE 42
3 SYSACE_MPBRDY 32—
3 SYSACE_MPWE
3 SYSACE_MPOE 1
3 SYSACE_MPIRQ
6 Qe
3 SYSACE_MPA[0:6] v ;N
Y 69 |
Y 68 |
Y 67
Y. 45
% 44
Y 43
3 SYSACE_MPD[0:15] << v a6 |
Y 65 |
Y 63
Y 62
Y 61
Y 60
Y 59 |
Y 58 |
Y 56
Y 53 |
Y 52 |
Y 51
Y 50
Y 49
Y 48
Y 47

CFA00
CFA01
CFA02
CFA03
CFA04
CFA05
CFA06
CFA07
CFA08
CFA09
CFA10

CFD00
CFDO1
CFDO02
CFDO03
CFD04
CFDO5
CFDO06
CFDO7
CFDO08
CFDO09
CFD10
CFD11
CFD12
CFD13
CFD14
CFD15

CFCE2
CFCE1

CFCD2
CFCD1

CFWE
CFWAIT
CFREG
CFOE

MPCE
MPBRDY
MPWE
MPOE
MPIRQ

MPAOO
MPAOL
MPAO2
MPAO3
MPAO4
MPAO5
MPAO6

MPDO0O
MPDO1
MPD02
MPD03
MPD04
MPDO5
MPDO06
MPDO7
MPD08
MPD09
MPD10
MPD11
MPD12
MPD13
MPD14
MPD15

VCCH
VCCH
VCCH
VCCH
VCCH
VCCH
VCCH
VCCH

VCCL
VCCL
VCCL
VCCL
VCCL
VCCL
VCCL
VCCL

CFGINIT
CFGPROG

CFGMODEPIN
CFGADDRO
CFGADDR1
CFGADDR2

POR_BYPASS
POR_RESET
POR_TEST

ERRLED

STATLED

CFRSVD

CFGTCK

CFGTDI
CFGTDO
CFGTMS

TSTTMS
TSTTCK

TSTTDI
TSTTDO

CLK
RESET

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
I | | || N \&1\8|3|2|:|N| et

J'd'dldldly’  GND
ZZ2Z2ZZ2Z2Z2Z2222Z2Z2Z2Z2Z22Z2Z2ZZ2ZZ2ZZZZZZ2

C_143
C_127
C_124
C_122

QHOROINAOD DN T ON
AR AR AN
OOOLOLLOLOLVLLLLLLLO

T BRI

1
17
37
lss
7
92
109
128 DVDD_3.3v
10
15
25
57
84
94
99
126 DVDD 3.3v
78
79 16
7K SW2
a2 1l =='|8
o 2| = | L
& 3l |6
4] |5
10 SWora
72
4= b5 LeD_RED DVDD _3.3v
XX
- 80 1
| 95 0 DGND
¢ '\/\%310 RN3 0
D4 LED_GREEN 16 1
s = 15 2 SYSACE_CFG_INIT# 7
-k 14 SYSACE_CFG_PROG# 7
a0 13 4 FPGA_TCK 7
a1 12 5 FPGA_TDO 7
&2 1 6 FPGA_TDI 7
-85 12 ; FGPA_TMS 7
TDI/TDO cross over here.
DGND The FPGA is only device
on this JTAG chain.
DVDD_3.3v
R33 R34 R36
3.3k »<{ 3.3k 3.3k »< 300 349
21 vee 3.3v
9 YSACE _TSTTMS s gmg
101 YSACE _TSTTCK 6| TS eno
102 YSACE_TSTTDI 10
97 YSACE _TSTTDO 5] 10! GND
TDO GND
GND
»—12{ nc12 GND
14 nc1a
CONN14_XILINX_P4
F93 —  SSSYSACE_CLK33 2 DGND
SYSACE RESET# DVDD_3.3v
9 0.1ul
18
26 P
las
16 swi R7 \ AK
54
64 DGND
75
91
100
110
111
112
120
136
144
DGND
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‘ FPGA VCC_INT Bypass (56 power pins N AR VRA ALY RO R TR v e
| | - -
| — ypass (56 p pins) o FPGA VCC_AUX Bypass (28 power pins) |
| DVDD_1.5v | !
| | : DVQIQ_ 2.5v qull_)_z.!‘s\/
DVDD_15v|
| Lcies Lcurs S—com S=caos —cise —=cazs ——cize ==cis7 T | 1 1 1 1 1 1 1 1 1 [
| 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF 1 1 1 1 ‘ c73 c261 C84 cas C258 c71 c131 c270 ci82 |
| Spoue —=came —cies —=cai ! ooarur ] oo047ur | 0047uF | 0047uF | 0047uF “Toarur | oarvr | oarue | oarur
0.47uF | 0.47uF | 0.47uF | 0.47uF |
| ! |
! —Lcmz —Lcmo —chos —Lcme —Lcml —Lcus —Lcms J—cmz 1 1 1 1 ! [ —ches —chss —Lcuo —chw J—czsg —chs7 —Lc:;ze —Lc7o J—0325 |
1| T 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF ]| 0.047uF | 0.047uF C352 ——caa9 ==c320 ——caa3 ' | T ooarue "] 0.047uF | 0.047uF | 0.047uF | 0.047uF T oazue ] o47ur | o.a7uE ] o47ur o
| "Toarur | oazur | oazur | oarlF ! | 1
‘ ‘ ! L L A L 1 DGND
| \ c162 c74 c190 C262 c180 DVDD _2.5v ‘
| L Lo Smciss 2=coon —cwo —=cie Smcoos ==cae Lo Lo —cae =cf | | "Tooa7ur | 0.047uF | 0.047uF | 0.047uF | 0.047uF !
‘ 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0047uF | 0047uF | 0047uF | | | 047uF | 0.47uF | O47uF | 047fF | | 1 [
‘ 1 kS 1 ol | | DV 25 DEND + C343 |
‘ | | | 470uF [
Cc159 C102 Cc147 C29: |
[ —Lc156 —Lcssz —Lcug _LC136 —chao —chm —chss J—czos "Toarr [ oarwe [ oarue | oarfr | [ J—czgz —Lcsg —L<:141 —Lc307 ‘
! T 0.047uF | 0047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0047uF 1 [ T22F [ 220F [ 220F Tz.z_ui DGND ‘
DVDD_15v DGND \
| DVDD_1.5v DGND B : | DGND :
[ ol L
| + C346 \
| Lo —cae ——coss Decus s ==coe 470uF |
. L2z2oF | 220F | 220k | 2ouF | 2ouF —ll_z.zm: o
| |
| DGND DGND ' ' Radio Boards Bypass ovD 3av DVDD 25v |
77777777777777777777777777777777777777777777777777777777777777 N | DVDD_-5v |
-, """"""""""""""""""""""""""-"""""""-"""""-""">">"="\"/="/-"¥"/="¥"/"¥"/-"/"7/-7/~"¥7/-//—- ! DVDD_3.3v —Lc17 —Lc195 —Lcss —Lc271 1 I :
! ovop_sv DVDD -5v T "Toarue | o047ur | oa7ur | oa7ur c316 Ccaas |
L L L L L L L L q—rm—.—mz-zu‘: 2.2uF |
! C158 C103 C119 C290 C154 C169 C376 C181 ese caps shouldn®t be neede
[ L con Lcaar=coos S—cess —ciss ——cas ——cess ——caos T 0047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF ] 0047uF Leis Lo Scur ==ciss | but just in case... ‘
| "1 0.047uF | 0.047uF 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0047uF | 0.047uF Toarur | o47ur | od47ur | o.47uF, !
| C334 C350 c
| Toarr | oanr |
| —Lc:;tso —Lcss7—Lcsoo —Lcsse J—0367 J—<:359 —Lc104 —L<:135 —chse —ch13 —chas —Lcus —chss —ch:;o —Lcsos J—czoo —Lc370 —Lcsm —Lc318 J—<:37f3 |
| "] 00a7uF | 0.047uf_0.0a7uF | 0.047uF | 0.047uF | 0.047uF " 0.047uF | 0.047uF "To.0a7uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uf "Toazur [ o4rur | oarur | oaur — |
| |
| 1 1 1 1 _l_ca75 Tczes Tcasz Tc171 ‘
c129 c246 C100 C256 0.047uF | 0.047uF | 0.047uF | 0.047uF
‘ 1 1T 1 1 T 1 1 L Lo —mcis —mcis S=cis —coes —mcion —=coss "To47ur | o47ur | oa7ur | oa7ur, |
! c107 C366=—C220 Ccad0 C353 ca3o car3 C293 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 1 DVDD_5v
! "1 oarur | o47ue] oa7ue | oa7ur | 047uF | o47ur | o47uF | 047uF DvRp 33v DGND  DVDD_-5v !
|
! L 1 % 1 1 L L 1 1 L L L 1 L 1 1 !
| C339 C363=—C355 c301 C302 Cas7 c114 C167 c254 co1 C94 c11s C267 Cc164 C199 C189 + c323 C335 c211 [
| "1 oarur | 047uE] o47uF | 047uF | 047uF | 047ur | 0.47uF | 0.47uF T 0047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF 2200F 220F | 2.20F el
! DGND buisj?ugip?nscg;e "t be neede :
|
! com —care m—calz —cies S—cos —car2 —=cast —=carr + c333 _|+ cu17 |+ caa7 |+ c228 L Lo |
! 220F | 220F | 2ouF | 2ouF | 22uF ] 22uF | 22uF | 22uF T 2200 7T 22008 7T 2200 7T~ 22008 T oarue | oanE |
I DGND 1 !
I DGND !
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ ! —Lcsss —Lcm —L<:134 J—0336 !
! "Too47ur | 0.047uF | 0.047uF | 0047uF !
FPGA VCCO_x Bypass ovp 33 1 |
DVDD 33v | |
T L L L L L L L 1 [ e
1 1T 1 1T 1 1T 1 1T C298 C315 c276 C364 C390 C327 c12 C233 ‘ ‘
C150 c248 C297 C124 c177 c311 co3 C163 "Toa7ur | oa7ur | 047uF | 047uF ] 047uF | 047uF ] 047uF ] 047uF
T o047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF 1 1 1 1 1 1 1 ol | DVDD 25v DVDD_1.5v]
ca7 ca71 c197 c144 250 c118 c108 c127 ‘ ‘
1 1 1 1 1 1 1 1 "To47ur "] 047ur | o47uF | oa47uF | 0.a7uF | 0.47uF ] 0.47uF | 0.47uF ! —Lcsm —chzs _LC361 J_0251 !
c80 c210 c116 269 c106 c128 c110 c122 [ Toazur | oazur | 220F | 220F [
T 0047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF 1 1 1 1 1 1 1 1 | = |
C294 C16 C313 C279 C329 C288 C109 Cc81 | These caps shouldn™t be needed, but just in case.. | |
T oazur | 047ur | oa7ur | oa47uF | 0.470F | 0.47uF ] 047uF | 0.47uF | |
|
Lo cu0 Smcom Smcm —=ca7 —=cis ——coso ==cozs 1 1 1 AS 1 AS 1 1 | Lcon Lcoe —=coms =cw ‘
T 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF ] 0.047uF | 0.047uF Caz2 C187 c143 c77 co5 c174 Cc227 c264 ‘ "To.047uF | 0.047uF | 0.047uF | 0.047uF U
"To47ur "] 047ur | o47uF | o47uF | 0.47uF | 047uF ] 0.47uF | 047uF L T T T T T |
DGND
Lo —cows —cizs Scasr ——casr ——cast Scis —coss DVDD 33v DVDD 15v DGND
T 0047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF ]
c391 c314 C289 C263 c157 c221 c2a1 c188 c186 c381 c172 c7 Ccass
Lo Lcos Socu ==cass —cous ==zt m—coz ==cor T 220F [ 2o0F [ 220F | 22uF ] 220F | 22uF ] 220F | 220F ] 220F ] 220F oarur | oarur | 22uF
—l_0.047uF—1_0.047uF—l_0.047uF—r0.047uF—1_0.047uF—1_0.047uF—1_0.047uF—1_0.047uF
L L L 1 L 1 L 1 L 1
Cas4 c285 c232 €306 c226 c277 c78 C338 c242 c76
Lcoos mciss —mcus —mcoss —ces ——ciss m—corz —=csss T 2o [ 22uF [ 220k | 2ouF | 22uF | 2ouF ] 22uF | 22uF ] 22uF ] 22uF I e T S S
T 00a7uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF — 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0047u N
DGND aps for traces on which use
DVDD_3.3v PG5 (DVDD1.5) for return current
Lo Lo Scom ==cies —=cors —=com m=cire ==c7e
—l_0.047uF—1_0.047uF—l_0.047uF—r0.047uF—1_0.047uF—1_0.047uF—1_0.047uF—1_0.047uF +C239 Rice University [
70uF
7 RICTH
WARP FPGA Board X
—Lcse —chss —Lc194 —chs —ch15 —ch —chn J—cm DGND
—l_0.047uF—r0.047uF—l_0.047uF—r0.047uF—1_0.047uF—1_0.047uF—1_0.047uF—1_0.047uF Description Rev
. Bypass Capacitors 1.1
DGND
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Digitally Controlled Impedance Reference Resistors
Every 1/0 bank has option of 50-ohm DCI

When using DCI, the Bitgen option "DCI Update Mode"
should *not* be set to Quiet. If it is, some 1/0 will not
function properly. See pg. 235 of the Virtex-I1 Pro

User®s Guide (DCI section of ug012.pdf) for more information

DVDD_3.3v DVDD_3.3v ENET_AVDD ENET_TXCPWR
T vecio T veeo T VCCA
DVDD_3.3v ENET_AVDD ENET_TXCPWR
casl+ c c3l+ c ca6|+ c
L3 HZOBO5E601R-00 L1 HZO8OSE601R-00 10uF 100 10uF 10nF  10uF 10n 10n
1 1
DGND DGND DGND DGND
DVDD_3.3v
u3
8 a . ENET_AVDD
3 ENET_CRS ENE ggf Z 10 63 | cRrs
9 ENET_COL ENET LA & 1 621 coL vcelo
3 ENET_TX_CLK 55 | TX_CLK VCCIO
ENET_TX_ER 4 13 54 — C5
9 ENET_TX_ER TX_ER
- ENET_RX_ER 3 14 53 | iy 18pF|
3 ENET_RX_ER {&—ENE] RX_ER VCCA DVDD_3.3v
3 ENET_RX_CLK ENET_RX_CLK 2 15 52_{ RX"CLK VCCA =
3 ENET_RX_DV ENET RX DV I RS 49 RX DV Y2 ]
—Rx RN2 . 25MHZ LED_AVBER D
0
R 2 XTAL_I ,—}——|
3 ENET_RX_DO LS A A 48 RXDO XTAL_O <
S ENETTRXDY ENET_RX DL 2 18 47 = 18pF LED_GREEN D7
s, ENET RX D2 3 14 46 | RXDL DGND 0 AN
3 ENET_RX_D2 SRS 3 14 461 RXD2 ™
3 ENET_RX_D3 RXD3 LeD-crG1 157 LED GREEN 03 ENET_TXCPWR 312
— b6 ALl LED-CFG3 36 4 >C
—E AL 19 [ 5] T+
Iggz 20 [ C3 270pF ™
Pip |22 H 3 Rxs
TPIN i RX-
*—5 Rxc
3 ENET_TX_EN ey 86 1x en €2 270pF
3 ENET_TX_DO HETD 51 TXDo RrBIAS HI—) &1 enp
3 ENET_TX D1 ENETTXD % TXD1 R13
DVDD_3.3v 3 ENET_TX_D2 SETTCD 59 TXp2 PWDN 25 1k 1% R4S R50 SHIELD
9 ENET_TX_D3 TXD3 ADDRO SHIELD
ADDRO 49.9 1% 49.9 1%
ENET_PAUSE HFJ11-2450E
Rr11 9 ENET_PAUSE K PAUSE . CHASSIS_GND
3.3k ENET_MDIO ENET_MDIO 421 vpio GND
B ENET_MDC 43 c32
3 ENET_MDC ENET_MDINT 64 | MDC GND
9 ENET_MDINT << MDINT GND
GND
9 ENET_RESET & ENET RESET 4 RESET GND DGND
GND
ool 3 ENET_TxsLEwo ((—ENELTXSLEWO 5 | 5 Txstewo Pt
- 3 ENET_TXSLEW1 TXSLEW1 GND
GND
GND
»—301 ek GND
DGND 211 1 GND
%281 1po o< OND [
#*—221 Tvs 355 GND
%31 TRsT 222
XT97ZA  aos
- <
Digikey: 834109-ND DGND
DVDD_3.3v DVDD_3.3v DVDD_3.3v DVDD_3.3v DVDD_3.3v DVDD_3.3v DVDD_3.3v DVDD_3.3v
R60 R58 R63 R81 R77 R84 R83 R61
49.9 1% 49.9 1% 49.9 1% 49.9 1% 49.9 1% 49.9 1% 49.9 1% 49.9 1%
BANKO_VRN 3 BANKI_VRN 3 BANK2 VRN 4 BANK3_VRN 4 BANK4_VRN 5 BANKS_VRN 5 BANK6_VRN 6 BANK7_VRN 6
BANKO_VRP 3 BANKI_VRP 3 BANKZ_VRP 4 BANK3_VRP 4 BANK4_VRP 5 BANKS VRP 5 BANK6_VRP 6 BANK7_VRP 6
R57 R62 R56 R79 R78 R80 R82 R55
49.9 1% 49.9 1% 49.9 1% 49.9 1% 49.9 1% 49.9 1% 49.9 1% 49.9 1%
DGND DGND DGND DGND DGND DGND DGND DGND
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