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D 29 K2 5 1p g 10 L9P_CC LG 5 (222D D S0 AD34 | 15| 3N 11 10_L5N_13 [-B3Z DCARD
D G315 7P 5 "0 1P o -G8 D D S AE28 | 57 55N CC LC 11 10_L16P 13 [ Y34 DCARD
D ol M82 1157 15N 9 10 L27p 5 [-G33 D D 22 AAG |6 o6p 13 10 Lap 11 [-AD35_ DCARD
DCARDZ 52 K28 11571 5p ADCE 5 10_L7N o (36D DCARDS 55 AE29 | 577y 11 10_L21P_13 [—X32 DCARD
DCARDZ 53 w32 15 Ng 10_L6P_ADC3 5 [-E28—D DCARDS 51 AA29 |57 34p 13 10_Lap_11 [-AC32 DCARD
DCARDZ 5% Kaa |15 16N o “l0 L1sp 5 [R30—D DCARDS 55 AD29 |57 7p 19 10_Lep_13 |-B34 DCARD
DCARDZ 55 H32 | 1571 gN cC LC 9 10_L1oN 5 (D31 —D DCARDS 56 AB26 | 571 30p 13 10_Lo7p_13 [-AA31L_ DCARD —
2 T IS NEITI . 10_L2op 5 £33 D = 2 Sl AB27 | |57 50N 13 0_L1P_13 [-N3Z DCARDS 118
D 5L M33 1 1517N 9 10_LaN o [-E35 DG s D 20__AA2E | |6 3op 13 10_L4N_VREF 11 [-AB31_ DCARDS 119
58 M35 - - lep o |-E34 0 DCAI 59 __AC28 - 7 5 - Y27 DCARD3_120
10_L22P 9 10_L6P_9 10_L2P 11 10_L32N_13 o5
59 P32 E33 1 DCAI 60 __AD30 AA30. DCARD 1
I0_L19N_9 10_L29N_5 o 10_L5N_11 10_L27N_13 o5
60 N30 D27 22 DCARD3_61 AC29 AC34 DCARD 22
g N30 0_L14P 9 0_L12p_5 | 022 - 10_LTN_11 10_L25N_CC_LC 13 [-A88 —Zrass o2
I0_L8P_CC_LC_9 I0_L25P_CC LG5 10_L18N_13
XC4VFX100_FFi517 XC4VFX100_FFi517
D
Rice University
Title
WARP FPGA Board
Description Rev
Daughtercards 2-3 FPGA /O 22

I I I Date: Tuesday, September 08, 2009 Eheel 4 of 22
1 2 3 4 5




DVDD_2.5v DVDD_3.3v DVDD_8.3v DVDD_3.3v
UBF UsG
H161 veeo 1 veeo 3 -G8 £22-1 voco 2 veeo 4 [FAK2
S veeo VCCO_3 AT22 1 vcco 2 VCCO_4
18 voco 1 23 veco 2
F18-1 veco 1 M24 veco 2
N2t veco H181 veco 2
£221 voco_1 L2 veco 2 —
VCCO_1 VCCO_2
M24 | yooo 21 LRRCHI[0:12] <o g:g VCCO 2
VCCo_2
15 ENET GTX OLK(¢—ENETGIX.CLK P21 f 5 | 44p gc LC 1 10_L5N_GC_LC_3 [-L20 ofELaD
}g Emg K EQ%%—W & Eg S181 10 L20P7LC 1 10_L7N_GC LC 3 ézz’o gggﬁg; [0 A9 10 116N_GC LG 2 |0_L1P_GC_LC_4 ﬁggf ﬁ ggt—ﬁ?g FPGA_GCLKOP 2
S| o nlie o S Cte s RS —apn ety UGS LE i e S et S -
ENET_TXD E17 | |0 2N D2s_LC 1 10_L7P_GC_LC 3 [K21 DEBUGA - AK24 1 577N D2 LC_2 |0_L2N_GC_LC_4 [FAB20. A_GCLK7S S FPGA_GOLK7S 2
ENET_TXD: K17 — — - F20 DEBUG5 rl AJ24 — — - P AJ21 FPGA_GLKIN3
ENET TGO K17 0 L18N_VRP_LC_ 10_L4N_GC_VREF_LC_3 [E20—Fanas i 2411017 D3 IC 2 10_L7P_GC_VRN_LC_4 (a2l —pmnrn P 50FPGA_GOLKING 2
5 G158 10 18P B17.CC LC 1 10_(3P_GC_LC 3 [ SERUGS 5 AG211 10 113N GC LC 2 10_L4P_GC_LC 4 [-AL20—pRr e FPGA GCLKINZ 2
5 A6 10" 16P D21 LC 1 10_L5P_GC_LC 3 [12L SEBUGE N 5 A4 10 117P LG 2 10_L8P_GC_CC_LC 4 [-AMBL 20 arii 0 FPGA GCLKINT. 2
s ENET_TXO HIZ] 10715251 1 10_LoN GG LG 3 [ His D preuem e 1 AE22 | |0 LoN 66 60 Lo O iam o AT _HECSCL S LSOl 15 s
= ERNETT 10_L6N_D20_LC_1 10_L2P_GC_VAN_LC 3 (K12 0 ac23-{ 10 LsN D6 LC 2 10_L12N_GC_VREF_LC 2 [-ABIBCiee sER8VSACE MPWE 20
5| ENET_TXDI0:7]<¢ ENET_INT <—GlfLENET RESET 10 124N LC 1 10 L8P GC_LC 3 T I0_L15N_GC_LC 2 10_L18N_LC_2 (A = r e S F B YSACE_MPOE 20
5 ENE RESET WQL 10_L20N_VREF_LC 1 10_L6P_GC_LC 3 (12 21 LRRCHI[12:21] < T ——aK23 |0_L28P_VRN_LG 2 10_L16P_GC_LC 2 [-AG20—FR7Eri-K S DCARDO_CLK 10
15 ENET.MDCQ———=me——H181 10 (8N D16 CC_LC 1 10_LaN GC_VRP_LC 3 [-+12 ; AH23 1 10 117N LC 2 10_L10P_GC_LC_2 [-AGIE FRimmr K29 DCARDI CLK 10
15 ENET_MDIOZS——— e e——L18.1 1071 4p D25 LG_1 10_L1N_GC_CC_LC 3 [#12 BERUG o AB221 07 111P_GC_LC 2 10_L9P_GG_CC_LC_2 |-AEZS—FRIREe—EH -0 DCARD2 CLK 11
15 ENETORSSG—Regor—H2 o tspp2a lc 1y ) loleNGolcs 18 = o A28 10_L19N LG 2 <p 10 13P GG Lo 4 [MANZR—rirol B0 00 DCARDS CLK 1
15 ENET_COL ENET RX DV 171 10 24P _LC_1 k=>> DEBUG[8:15] 19 ERe 23 | |019P_LC_2 N 10_L13P_GC_LC 2 EEPROM_DIO 19
H23 LRRCr AR23
15 ENET_RX_DV TR 10_L5N_D22_LC_1 o AB23 1 0 121N (C 2
15 ENET_RX_ER e £23.110 121N LC 1 N N CRACUTE ANZ3 1 lo L21P_LC 2 N
ENETRYD K23110_11N_D30_LC 1 CRAGHTS AN25 |0 L1N_D14_CC LC 2
ENET_BX0 ot A A e m— Ve AT B
— H22 | 61158 GC Le.1 < — AM25 1 |6 | 1p D15 CC LC 2 <Y —
ENET_RXD Joa | 'O-L18N_GC LC ACE_NIPCE _AK16
ENETRYD a0 N D2 LCT Y m 20 SYSACE_MPCE RAGE PERDY. loLaNDiz LC 2 o) m
ENETRYD G231 10L21P Lo 1 20 SYSACE MPBRDY <C=vend M—Aﬁlipmo AG16110_L20N_VREF_LC_
ENETRYD £231 j0_23P_LC 1 20 SYSACE_MPIRQ <KaySaGEM AGI7 10 (20P_LC 2
10_L13N_GC_LC_1 o 10_L4P_D9_LC_2
i N18 | _GC_LC YSACE MPA AH1
15 ENET_RXD[0:7$<<e RLEDO L1g | 'O-L14P_GC LC 1 ‘ YSACE MPAZ _anig | IO-L10N_GC LC 2 ‘
19 RLEDT 810 L16P_ac CC_LC 1 VSACE MPAS a8 10 L22P_LC 2
19 RLED2 201 10 LoN GC LC 1 VSACE MPAT Aiaio I0_L4N_GC_VREF_LC 4
19 RLED3 GlED0  hea I0_L7N D18 LC 1 VSAGE WPAS —aM8- 10 18N DO LC 2
19 LED1 _L10f 1 G _L2P_D13_LC_2
19 GLED2 ShEDs 2510 L7P D19 LG 1 20 SYSACE_MPA[D:] < G oDt AR 10"L6P D5 LG 2
19 GLEDS S—ARTTx 10_L16N_GC_CC_LC_1 VSAGE MPDZ aiaii| 10_L6N_D4_LC 2
19 UART_TX K—aRr Ry 244 10_L8P_D27_LC_1 VSAGE MPDS i8I0 L24P_CC_LC_2
c 19 UART X K ey o124+ 10 L1P_D31 LC 1 VSAGE MPDA ai®+ |0 L6P_GC_LC 4 c
15 ENET_RX_CL éé ENET T CLK 10_L15P_GC_LC_1 VSACE MPD5 Apea] I0_L7N_GC_VRP_LC 4
15 ENET_TX CLKZpataproan 22— 10_L18P_GC_LC_1 VSAGE MPDE —attis| 10_L22N_LC 2
19 USER DIPSWO 6~ ser savMZH 10 L14N_GC_LC_1 ‘ VSACE MPD? Az 0_L8P D1 LC 2 ‘
19 USER DIPSW1 <S—(jaERDipawsoie-{ 10_L12P_GC_LC 1 . 10_L4N_D8_VREF_LC_2
19 USER DIPSW2 SS—Jaeh-Bieahe—PIZ 10 L12N GG VFEF LG 1 20 SYSAGE MPD[0:7] <(m=? GLKBRD CTRL0 (—EERERE-CTNO-ARIS 16 112p GG LG 2
19 USER_DIPSW3 S—soeF MIE 10 L4N_D24 VREF_LC 1 2 CLKBRD_CTRL1 S~ETKERDGTRLZ Ao I0_L14P_GC_LC 2
19 PBLEFT el I0_L17N_CC_LC_1 2 CLKBRD_CTRL2 ¢ ERDGTALS Aia| I0_L14N_GC_LC 2
19 PBLUP  —pppmmr——M23 10 117P_CC LG 1 2 CLKBRD_CTRL3 S—ETKERDGTRL apas| I0_L8N_GC_CC_LC 4
19 PB RIGHT SC—pE-GrNTER 122+ 10 L19P_LC 1 2 CLKBRD_CTRL4 D GRS s 10_L5P_GG_LC 4
19 PBCENTERS—PEBoWN — jues| I0_L19N_LC 1 2 CLKBRD_CTRLS D CTALe A2 10 LN GC_LC 4
19 PB_DOWN I0_L9P_GC_LC_1 | 2 CLKBRD CTALe D CTRL7 anpp | 19 L1IN CC LC 2 |
2 CLKBRD_CTRL7
XCAVFXT00_FF1517 XCAVFXT00_FF1517
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16,17 DDR2_DQS7
16,17 DDR2_DQSn7
16 DDR2_OTD1
16,17 DDR2_DQ32
16,17 DDR2_DQ39
16 DDR2_WEn
16,17 DDR2_DQ45

16 DDR2_BA2
16 DDR2_S1
16,17 DDR2_DM5
16,17 DDR2_DQ40
16 DDR2_A3
16 DDR2_CASn
16 DDR2_CKE1
16 DDR2_RASn
DDR2_DQ54
16 DDR2_BAO
DDR2_DQ34
DDR2_DQ61
DDR2_DQ55
DDR2_DQ60
DDR2_DQ59

16,17 DDR2_DM7
16,17 DDR2_DQ38
16,17 DDR2_DQ48
16,17 DDR2_DQ33
16 DDR2_BA1
16,17 DDR2_DQ53
16,17 DDR2_DQS6
16,17 DDR2_DQSn6
16 DDR2_A2
16 DDR2_A0
16,17 DDR2_DQ58
16,17 DDR2_DQ41
16,17 DDR2_DQ36
16,17 DDR2_DQ37
16,17 DDR2_DQ57

16 DDR2_OTDO
16,17 DDR2_DM4
16,17 DDR2_DQ50
16,17 DDR2_DQ35
16 DDR2_CKEO
16 DDR2_A1
16,17 DDR2_DQS4
16,17 DDR2_DQSn4
16,17 DDR2_DQS5
16,17 DDR2_DQSn5
16,17 DDR2_DQ43
16,17 DDR2_DQ42
16,17 DDR2_DQ52
16,17 DDR2_DM6
16,17 DDR2_DQ49

16,17
16,17
16,17

DDR2_DQ47
DDR2_DQ44
DDR2_DQ51
DDR2_DQ56
DDR2_DQ46
16 DDR2_S0

DDR2_DQ63
DDR2_DQ62

DDR2_A15
DR2_DM2
DR2_DM3
DR2_DQ26
DR2_DQ17
DR2_DQ16
DR2_DQS2

—>>DDR2_DQSn2
DR2_DQ4

DVDD_1.8v DVDD_1.8v
USE
APE veco 8 voco_7 [-aB2s
~Kio ] VCCO_8 VCCO_7 [asst
Anp] VCco_8 VCCO_7
Tig | VCCO_8 VCCO_7 [t
s | Vcco_8 VCCO_7 [Hafias
DVDD_0.9v_VREF | amia | YCCO-8 VOCO._7 "aTa> | DVDD_0.9v_VREF
\R(s | VCCO_8 VCCO_7 [yris
VCCO_8 VCCO_7 a8
VCCO_7
(DDR2_DAST A3 6 | 25p CC LG 8
— AMI3 |0 (25N CCLC 8 10_125P_GG_SM7_LC_7 [-Aldl e
DbR2 DQ32 ‘AR{1 ] 'O-L26P_8 10_L25N_CC_SM7_LC_7 [~ p3c DDR3 AG
10_L26N_8 10_L26P_SM6_7 A
DDR2_DQ39 _L26N_ _L26P_SM6_ DDR2_A7
e AR14 1 57| 57p g 10_L26N_SMe_7 [FAL22 =
DDR2_WEn AR13 — - - - ] AP31 DDR2_DQ21
DDR2_DQ45 ALi1 | 19-L27N.8 1O L2TR SN 7 CaRat R2 DQ27
AM11 - o - n - | _AN29 DDR2_A12
DDR2 BA2 ATi4 | I0_L28N_VREF_8 10_L28P_7 [~\5od
10_L29P 8 10_L28N_VREF_7 R
DDR2_S1 AT13 | |57 50N 8 10 Logp Sma 7 |FAL3Q DDR2_A8
DDR2_DM5 ap12 | O-r598-8 o ooN o [Caman DDR2_A10
Dbz Dad0 AR12 1 57| 30N 8 10_L30P_SM3_7 [-AI30 Dob2 Dagh
AU13 o - o “anva 7 |-AU30 DDR2_DQ29
AUis ] '0-L31P_8 10_LBON_SM3_7 [~ax o DDRS Al
ki1 | 1O_L3IN_8 10_L31P_SM2_7 (58! DDRZ A
1] 10_L32P_8 10_L31N_SM2_7 DDR2 A13
ANta | 10-L32N_8 10_L32P_SM1_7 [ ~ATT
Apis|lO_L17P8 10_L32N_SM1_7 > Da6
b1 | 1O_L17N_8 10_L17P_7 [ P8 D00
10_L18P_8 10_L17N_7 =
AN1Q AU28 DQ18
ki | 1O_L18N_8 10_L18P_7 [\2) DQZ5
AKio|O_L1oP 8 10_L18N_7 DATo
10_L19N_8 10_L19p_7 [FAMS32 -~
AJ10 AN32 _DQ11
o] 10_L20P_8 00 ~ 10_L19N_7 (=208 DO
DDR2 DM7 15| I0_L20N_VREF_8 0_L20P_7 [—oen —
DDR2 DQ38 10_L21P_8 I0_L20N_VREF_7 AlS
DDR2_DQ48 Aia| 10 L21N 8 0_L21P7 -8 DMz
ALio ] 10-L22P"8 (e e I0_L21N_7 [~ o DS
10_L22N_8 10_L22P_7 =
AN13 AN2’ DQ26
AANf5 | 1O_L238P_VRN_8 10_L22N_7 [~ *e DQT7
AT11 | 'O_L23N_VRP_8 4 K[: 10_L23P_VRN_7 [~ DQ16
U1 ] 10-L24P_CC_LC 8 m m 10_L23N_VRP_7 DaS2
10_L24N_CC_LC_8 10_L24P_CC_LC_7 5
AH14 AL28 DDR2_DQSn2
Hia ] 1O_L1P_8 I0_L24N_CC_LC_7 [~ame= DOR2 DQd
I0_L1N_8 10_L1P_7 R
AR7 AR37 DDR2_DQ
10_L2P_8 I0_LIN_7 R
AP7 AT24 DD DQ
AT15 | 10_L2N_8 10_L2P_7 [—posb DDR2 DQ
o] 10_L3P_8 10 L2N_7 e
U5 10_L3N_8 10_L3P_7 [~ 38
AUy | 10-L4P8 I0_L3N_7 [~ o8
ATi4 | I0_L4N_VREF_8 10_L4P_7 [~ =23
10_L5P_8 10_L4N_VREF_7 R
AU16 AP36 DDR2_DQ14
10_L5N_8 10_L5P_7 R
AT8 AR36 DDR2_DQ12
“mg | 10-_L6P_8 I0_L5N_7 DDR2 A4
10_L6N_8 10_L6P_7 [-AB25 Ro |
AP16 AP24 DDR2_DQ19
ARia ] O_L7P_8 10_L6N_7 DbR2 CKOp
Vg | 10_L7N_8 10_L7P_7 —AE354 Ro GKON
ANy | 10-L8P_CC_LC 8 I0_L7N_7 -AE?M I DDR2_DQS0
I0_L8N_CC_LC_8 10_L8P_CC_LC_7
AT15 AT26 DDR2_DQSn0
10_L9P_CC_LC_8 I10_L8N_CC_LC_7
AU15 AT35 DDR2_DQS1
I0_L9N_CC_LC_8 10_L9P_CC_LC_7
AT9 AU35 DDR2_DQSn1
10_L10P_8 I0_LON_CC_LC_7 R2 DQ
AR9 AR26 DDR2_DQ1
10_L10N_8 10_L10P_7 2550
AN15 AP26 DDR2_DQ15
10_L11P_8 10_L10N_7 R
AP15 AR34. DDR2_DM1
10_L11N_8 10_L11P_7 2550
AP9 AT34 DDR2_DQ13
ang | 10-L12P_8 I0_L1IN_7 [—ped% DDR2 DQO
e | IO_L12N_VREF_8 10_L12P_7 [-4B% =
ALia]10-L13P_8 I0_L12N_VREF_7 [~ "&%
o] O_L13N_8 10_L13P_7 [=hos
Ko | 10_L14P_8 I0_L13N_7 [~e
14| 1O_L14N 8 10_L14P_7 [HAb2E
ki | 1O_L15P 8 10 L14N_7 [~ 228
AUro | O_L15N_8 10_L15P_7 =8 DR
1o | 1O_L16P_8 10_L15N_7 (= 22 DR
10_L16N_8 10_L16P_7 2oL DR
10_L16N_7

XC4VFX100_FF1517

SDDR2_DQS3
SDDR2_DQSN3
DDR2_A6
DDR2_A7
SDDR2_DQ21
DR2_DQ27
DDR2_A12

DDR2_A8
DDR2_A10
SDDR2_DQ30
SDDR2_DQ29
DDR2_A5
DDR2_A9
DDR2_A13
DDR2_A11
SDDR2_DQ6
SDDR2_DQ20
SDDR2_DQ18
SDDR2_DQ25
SDDR2_DQ10
SDDR2_DQ11
SDDR2_DQ31

DR2_DQ5
DR2_DQ3
DR2_DQ9
DR2_DQ7
DR2_DMO
DDR2_A14

DR2_DQ14
DR2_DQ12
DDR2_A4
DR2_DQ19
DDR2_CKOp
DDR2_CKOn
DR2_DQSO
DR2_DQSN0
DR2_DQST
DR2_DQSn1
DR2_DQ1
DR2_DQ15
DR2_DM1

DR2_DQ13
DR2_DQO

DR2_DQ22
DR2_DQ28
DR2_DQ23
DR2_DQ2
DR2_DQ8
DR2_DQ24
DDR2_CK1p
DDR2_CKi1n

16,17
16,17
16
16
16,17
16,17
16

DVDD_3.3v
R18;
82
el DVDD_2.5v
LED_GREEN,
D8/ DVDD 3.3v 0
A
? V23 | LS\WAPEN_0 = Avss_Apc [-G12
R17€ 51 LR cok (—SRRCOLK w20 op) o™ "~ €20
47k X TRA_DIN 0 VP_ADC "o
T1 LRR DIN —LRADIN_Y16 | 5N H VN_ADC (221
21 CFG_PROG# Q———————W22 | pROGRAM B 0 p_. AVDD_ADC [~
21 CFGLINIT# &——— Y24 \yiT o VREFP_ADC [-220
NTS4001N :| U cs B o VREFN_ADC (D21
o DONE_0 o) AVSS_sm [-4u12
L8 RDWR B 0 VP_SM -4l
VBATT_0 3] VN_SM [-AL2L
—X221 m2_ o AVDD_SM [-AT12
FPGA TMS X2 PWRDWN_B_0 H VREFP_SM [-AT20
bt — T™S_0 < VREFN_SM
Y23 { 1o o TDP_0 [-E12x
FPGA TDO 2816 | Yoa’o () TON o |FE18
FPGA_TCK AA18 | 1o DI |_AB17_ FPGA_TDI_
Y24 { 11 o E DOUT_BUSY_0 [-AA20¢
DVDD_3.3v =
T o
XCAVFXT00_FF1517 1
DGND
R31P R31Q R314
0 »0 »0
R312 R312 R31
N?A%) i 50 N -0 UsH
YAA38 | \c Aa3g NC_AK2 [FAK25¢
NC_Y39 NC_AG2 [FAG2x
NC_AB39 NC_AD2 [-AD23
oGtiD NC_AA39 NC_AB2 [FAB25
DVDD 3.3y NC_AH3S gy NC_Y2 [F2—
- NC_AE38 NC_wi ¢
NC Acss B4 NG wag ﬁ
NC AC39 )  NC AK3s
R110 NC_ADS)  p NC_AG3s j%
330 NC_AF38 NC_AD38
NC_AE39 2 NC_aB3s [-AB38
NCAF3Y = NC_vas [—(38x
FPGA TMS NC_AJ38 NC_AJT [l
20 FGPA_TMS et NC aHzs O nCAGt [FAGIX
20 FPGA TCK e NC_AG3S ) NC_AH1 [-AHLX
20 FPGA_TDI e SAI39{ \C A 39 NC_AJ2 [FA25¢
20 FPGA_TDO - *BA2 | NG AA2 NC_AF1 [FAELX
%X NC i (@) NC_AE1 FAELX
<ABL NG ABY = NC_AF2 [FAE2
<AAL NG AAT NC_AD1 [-ADL
<AH2_{ NG AH2 NC_ACt [FAGLx
<AE2{ NG AE2 NC_AC2 [-AG2x
XCaVFX100_FF1517
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DVDD_1.2v DVDD_1.2v
usL UK .
a7 s ™ oas High-speed bypass for Daughtercard Headers
GND GND VCCINT VCGINT
E37 1 GND GND |-B3 AFB ] \COINT VCCINT [FAB32
137 | Gnp GND |-AAd VB \COINT VCCINT (31
F37 AD3 19 W3t
37| GND GND VCCINT VCCINT DVDD. 5v
GND GND |-AB3 L1t veeinT VCCINT [FA22 -
AC36 G4 E11 N29
G361 Gnp aNp (G4 L veonT VooINT [-R22
381 aND GND 4 G111 veonT VOCINT [-BH2 ) 1 1 1
AKas | GNP GND I7Al4 D12 | YSCINT VCCINT T8 co72 €709 339 c268 c577
Vas | GND GND [ AF12 | VCCINT VCCINT "pog 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF
GND GND VCCINT VCGINT .
— K351 anp GND (B 118+ veeinT VCGINT [-Ad2] bvhD v
GND GND VCCINT VCCINT [HAG 1 L 1 L 1
aGa4_| GND ang [ca B13 | Voot VOGNT |AE2 Cas7 Ccea1 C638 C631 C574
usa | cnp GND [N U13 | yEGINT VGOINT |HAC2Z 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF 1 1 1
Ga4 AC6 E13 R27 co79 C569 C699
P33 GND GND AN6 G13 VCCINT VCCINT N27 0.047uF 0.047uF | 0.047uF
GND GND VCCINT VCCINT L L L L 1
AD33 | Shp anp £z K14 | VEOINT VOGINT |AK2E C677 C643 €310 C625 €703
P33 Tz Mi4 AH2 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF ) )
paa | GNP GND [aEz p1a| VOOINT VEOINT CaE2 Spose | G0 =cse
AL32 o oo ATz Ti4 vesnT voont AD26 _rIczse TIcese TIcaoo _I_Ic7os Tc702 0.047uF | 0.047uF | 0.047uF
132 GNp G [s Faria | GonT veonT 2251 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF .
H31 Gno GND [t W2{VCONT [y VOCINT |-Al28-
Hat | SO oD [aga Ri5 | VOONT B VOCINT Facos —csea ——ces ——cees ——cs7s
R30 AM9 15 W25 0.047uF 0.047uF 0.047uF 0.047uF
GND GND VCCINT |  VCCINT
AE30 E10 C15 U25
GND GND VCCINT VCCINT
B30 R10 E15 @) R25 1
GND GND VCCINT VCCINT
E30 AE1 G15 N25 DGND
GND GND VCCINT U  vceint
AM29 1 Gnp GND [-ABRL A5 yooiNT VCCINT [HL25
AB29 H11 P16 > AF24 DVDD_3.3v
GND GND VCCINT VCGINT -
P29 Vi1 T16 AD24
2221 Gnp anp (AL T16- veeinT VCCINT [-A02
M29 GND GND [-AFLT D161 veenT VCCINT (124 1 1 1 1
wea | SND oo L2 Ni7 | VOSNT Voo [Facza C612 ——Cs82 ——C635 ——C318 ——C263
sgg GND GND ::212 m; VCOINT VOGINT :gg’; 0.047uFI 0.047uF | 0.047uF | 0.047uF | 0.047uF
N281 GND anp [AEL 12 VeeINT VCOINT [-8C2 1 1 1 1
T27 | SND GND [aL12 E17 | VOONT VEOINT [Rza 0o97 —cets ——coss ——can ——cese
gg; GND GND thz:; Eg VOOINT VGOINT :g;; 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF
271 GND [ Gnp M 18 voeiNT VCGINT [-AD22 1 1 1 1 1
oy gmg = gmg AD1 D18 zgg:m xgg:m V22 C365 c272 G296 C706 C704
_E22] c\p O oo [AER E18-| YCANT VeGINT [122 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF
AN2E| GND GND [-ABL H18- veoinT VooINT (P22 1
ac26 | SND GND [L1a ute | VENT VOOINT " 21 o576 —cssy ——oes2 ——ceso ——caze
AE26 | SND GND I"N1a wig | vSSINT VOCINT [ o1 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF
AE281 GND GNp [-Hi4 A1 veoINT VCGINT [-4C21
26 GNp GND B4 C181 voeiNT VCCINT [-AAZ
826 Gnp GNp (L4 19 yeenT VCOINT [-H21 —Lc7o1 —I—ce73 —Lcsea —Lc7oa
GND GND VCCINT VCGINT T 1 FT 1 .
C26 GND GND AG1 P20 VGGINT VCCINT AH2 0.047ul 0.047u 0.047ul 0.047u
AK25 | GND GND [FAUL T20 1 yoeiNT VCCINT [FAE20
H25 K15 V20 AD2! L
GND GND VCCINT VCCINT
F25 M15 B20 DGND
GND GND VCCINT
AD25 GND GND P15
Y25 T15 XC4VFX100_FF1517
GND GND
To5 Y15
GND GND
P25 | GND GND [Aan
K25 | N GND | AE1s
AU24 GND GND AK1
AG24 c16 DVDD,_2.5v DVDD_3.3v
GND GND - -
AE24 N16
GND GND UsJ
uz4 | ano ano |16
B24_{ aND GND [-AC1 J71 ycoaux veeo_o [F3
G24 AE1 uz Y20
G241 GND GND [-AEL 71 vooaux veco o 20
GND GND VCCAUX VCCO_0
AD23 F17 ABS8
D23 GND Gno [£1Z B8 vecaux
GND GND VCCAUX
P23 | GND GND [HARL AB9 | yGCAUX
D23 { GNp GND [HAEL VA0 1 yecaux
AL22 1 Gnp GND FAT K12 \ooaux
Al22 1 Gnp GND |8 M12 1 yocaux
AC22 U1 15
GND GND VCCAUX 5
AA22 wis L15
221 GND GND (W18 181 vooaux
4221 Gnp GND [-AC 18- vecaux o)
GND GND VCCAUX <
122 { GND GND |18 W21 yoeAUX
C22 M19 K22 | @)
€22 Gnp GND (M1 K221 vecaux
Doi| aNp GND [—12 25 VCCAUX @)
GND GND VCCAUX =
B21{ GND GND [FAB12 AK28 | \CoAUX
Y21 { GND GND [HARL B29_{ coaux
T21 AF19, M30
GND GND VCCAUX
P21 AM1 AB30
GND GND VCCAUX
H21 E20 Eai
GND GND VCCAUX
820 { cnp GND [-B20 V32 yGCAUX
AE20 U20 H32
GND GND 20 AH321 vecaux
GND AC33 vecaux
XCAVFX100_FF1517 VCCAUX Rice University ol
1 1 XCaVFX100_FF1517 R l C I;—
DGND DGND Tile AS
WARP FPGA Board N
Description Rev
FPGA Power 22
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— — — — — — — — — —
FPGA VCCO_x Bypass 3.3v

DVDD_3.3v ‘

‘ +Ca17 +C361 +C381 +C646
/Y\470u|= T470u|= T470u|= T470u|= ‘

‘ DGND

DVDD_3.3v ‘
Lo ores Lcios ——coes ——cos ——psra ——
C429 C453 C428 C243 C242 C573 C241
‘ T4.7uF T4.7UF T4.7uF T4.7UF T4.7uF T4.7UF T4.7uF ‘
‘ _I_CGZO _I_0321 _I_0370 _I_C454 _I_CZGO _I_CSBQ _LCGZG
T4.7uF T4.7uF T4.7uF T4.7uF T4.7uF T4.7uF T4.7uF
‘ DGND
‘ DVDD_3.3v ‘
_I_CSOQ _I_CSOZ _I_CS1 5 _I_CSOS _I_CSSO _I_0587 _I_CSGG ‘
‘ TO.47uF T0.47uF TO.47uF T0.47uF TO.47uF T0.47uF TO.47uF
o Ly e —nron —cess —mgers - ‘
C256 C253 C605 C493 C554 C611 C599
‘ TO.47UFTO.47UF T0.47UFT TO.47UFTO.47UF TO.47uF
0.47uF
_I_031 3 _I_0524 _I_CZSZ _I_CSZS _I_C41 0 _I_CSOS _I_CSSS ‘
TO.47uF T0.47uF TO.47uF T0.47uF TO.47uF T0.47uF TO.47uF
L s Lnes —cegs ——cass - ‘
C606 C349 C388 C588 C359 C255
‘ TO.47UF T0.47UF TO.47uF T0.47UF TO.47uF T0.47UF ‘

‘ DGND

‘ DVDD_3.3v

C438 C479 C518 C532 C560 C458 C489 C509

L L
‘ T0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF

L Loy s s —oagy —— ‘

C456 C581 C561 C542 C558 C353 C362 C342

1 1
‘ T 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF
T T L L 1T 1 ‘ ‘

C331 C315 C522 C324 C521 C325 C414 C306

L L
‘ T0.047uF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF ‘

L L L Lo ——

C415 C380 C358 C457 C316 C332 C347 C343 ‘ ‘

1 1
‘ T 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF

L J S S N

C379 C394 C450 C419 C424 C444 C563 C579 ‘ ‘

L L
T0.047uF_I_0.047uF_I_0.047uF_I_0.047uF_I_0.047uF_I_0.047uF_I_0.047uF_I_0.047uF

C439 C308 C326 C570 C543 C475 C500 C465

1 1
‘ T 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF

531 C55 cart Cazg Cas4
‘ 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF ‘

TFPGA VCC_INT Bypass

DVDD_1.2v

+C714 +C637 +C604 +C258 +C621
1\470uF /1\470uF T470uF /1\470uF T470uF

DVDD_1.2v
DGND

= cass—I— a7 c4ao—I— 0261—L c445 ca6 ce4s—I— Ce42

T 47F | a7F 470F | 47uF | 470F | 47uF 470F | 4.7uF

L C549 C585: C304 caz—I— caae—I— caz—I— 335 co71

T _4nF 4.7uF 4.7UF 4.7uF 470F | 47uF 4.7uF 4.7uF
DGND
DVDD_1.2v

—I—cazo —I—c473 —Lcsos —I—c477 —Lc4so —Lcsze —Lcasz —I—ca72

"Toa7ur | o47uF | 047uF | 047uF ] 047uF | 047uF_] 047uF ] 047uF

C459 C467 C551 C391 C523 C357 C536

Tttt -ttt 1 1
T0.47UFTO.47UFTO.47UFTO.47UFTO.47UFTO.47UFTO.47UFTO.47UF

C317 C495

L
T0.47uF TO.47uF

%0481 C466 C484 C298 C333 C408

RS 1 1
0.47uF | 047uF | 047uF | 0.47uF | 0.47uF | 0.47uF

C435 C504 C486 C305 C390 C461

o oo Lo Loms Lo oms —Lom L
T0.47UFTO.47UFTO.47UFTO.47UFTO.47UFTO.47UFTO.47UFTO.47UF

DGND
DVDD_1.2v

L

392 405 423 499 404 C412

L cior —caos —cuss ——ca1s ——cass ——cses ——c
T 0047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF

L oeio Loire —cass ——case ——capr ——csos ——

C482 C519 C472 C488 C399 C421 C528 C517

T0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF

[ S

544 C533 C512

coss —mcess ——cass ——casr —cosr ——cuee
T 00470F | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF

L iy —ouss —css ——cs1f ——cepr ——cagr =

C545 C437 C464 C514 C511 C491 C497 C455

T0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF

L L, Lo

469 508 C413 425 C422 C433 C501

L cses —csos —cat L.
T 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF

L e —cses —caos ——caor ——cspr ——cspo ——

C373 C386 C393 C403 C402 C527 C520 C537

T0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF

1 .., L

480 431 478 487 C534 C541

L o0 —csst —caro ——cste ——cars ——c.
T 0.047u0F | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF

L ios —cuss —caer ——cams ——cass ——cars ——

C507 C498 C496 C492 C384 C443 C375 C363

T0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF

DGT\IDJ‘

DVDD_2.5v
DVDD_2.5v

FPGA VCC_AUX Bypass ‘

‘ ‘ +C327 _|+C398
‘ 470uF —T~470uF

‘ ‘ T0378 C568 C539 C436 C513 C400 C602 C476

C348

L
T4.7uF

C622

L
T4.7uF

C297

L
T4.7uF

C371 ‘

L
T4.7uF

DGND DGND ‘

DVDD_2.5v

L e cise —csra —cagn —mcee ——
0.47uF TO.47uF T0.47uF TO.47uF T0.47uF TO.47uF T0.47uF TO.47uF

DVDD_2.5v
DGND

Lo s cise —crsr ——ceon ——cags —— ‘

C490 C344 C374 C446 C432 C503 C385 C548

T0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF_I_0.047UF

‘ ‘ %00510 _I_CSSZ _I_C463 _I_ _L ‘

I SN S
C538 C352 C553 C406 C351
047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF

‘uiiiiiiiiiDGND ‘

DVDD_2.5v

ton e |

FPGA VCCO_x Bypass 2.5v ‘

C345 C494 C597

0.47uF 0.47uF 0.47uF

DGND ‘

‘ ‘ DVDD_2.5v DVDD_2.5v
+C377
‘ 4.7uF 4.7uF
DGND
DGND

T‘ﬂou F C341 C409
‘ DVDD_2.5v

T— 1t ‘

‘ ‘ C307 319 C338 C389 C346

L L
T 00470F | 0.047uF | 0.047uF | 0.047uF | 0.047uF

DGND ‘

.- -

-
“ FPGA VCCO_x Bypass 1.8v

DVDD_1.8v DVDD_1.8v ‘

+ C636
470uF

+C647

470uF C627 C623 C618 C633 ‘

L Lers —cprg ——
T4.7uF T4.7uF T4.7uF T4.7uF

DGND

DVDD_1.8v DGND

Lo ey —es —cees ——emer ——
T0.47uF TO.47uF T0.47uF TO.47uF T0.47uF TO.47uF

C524 C617 C540 C598 C567 C619 ‘

DGND DVDD _1.8v ‘

Lo L Lees —ceep ——pmes ——

C547 C571 C596 C592 C595
0.047uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF

C535

0.047uF | 0.047uF

C562 ‘

L
C601 C593 C572 C591
T0.047UF_I_0.047UF_I_0.047UF_I_0.047UF

Lo s ‘
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EXT_12v
Overlapping duplicate regulators with
one set TH and one set SMT
NM - 440uF  NM - 470uF R261
NM - 440uF NM - 470uF EXT_12v DVDD_5v 560uF NM-470uF  EXT_12v 10k
NM - 440uF  560uF 560uF NM - 470uF  4.7uF C158 C161 C719 C720
€180 C171 C167 C176 C728 C729 Ci84 u18 ui7 DVDD_3.3v DVDD 2.5v

SOPWR_RSTIN -~ 21

CILLILLT g, e L LL g ey

9] 4
MARGIN_UP  VoADJ 550 T uto R392 DGND sw9
—I10 MARGIN_DOWN DGND ——
TRACK [F—s—gsa A= o Mg— | RESET _ vce POST
GEY 361
! : : e : GND SENSE 4TUF
POLE:

GND
k)
B GND %—58{ RESET RSTIN ci72 c717 L[T1764-X X_T0220 by 0.5%
\_1 PTH12020W NM - PTH12020W CT NM - 0.1ul Jumper-2
e C163
4.70F LIDE SWITCH T
Jumper-2 NM - 440uF NM - 470uF 1 DGND

R364 1k

us R359
N VOUT 2.55k 0.5%
SHDN
ADJ 470uF |+ C700 C710 C715

4.7ul 4.7uF

N
PN

NM - 440uF NM - 470uF DVDD 33v  560uF NM - 470uF ci62 REF GND
NM - 440uF  560uF 560uF NM - 470uF  4.7uF C157 C160 C721 C722 0.47uF T7712a_0 DGND
C170 C179 C166 C175 C730 C731 C182 u16 u1s

S A A A A A R 1 == R % % % % !

—21 MARGIN_.UP  VoADJ [+ S
T —10| MARGIN_DOWN 20K1% DGLND _ - — — — — — —— —— —— —— ——
TRACK Ve
S e ‘ R7Y 70 ‘ MGT Power Regulators T
|

o

GND
GND

PTH12020W NM - PTH12020W

Nk

MGT_1.5v

L, |2
DVDD_3.3v
Jumper-2 NM - 440uF NM - 470uF R272 1k MGT Power Supply for VTTRX/TX
NM - 440uF NM - 470uF DVDD_1.8v  560uF NM - 470uF ) u2 R269
NM - 440uF  560uF 560uF NM - 470uF  4.7uF C155 C156 C723 C724 > 590 0.5%, i i i i i i i
C169 C178 C165 C174 C733 C732 C181 u13 Ui4 ‘ 1 g“HDN vout s
J7

470uF |+ C185 C244 C245 C334 C311 C360 C248 C246 C247 ‘

R274 1~ 4.7ul 4.7ul 4.7ul 4.7ul 4.7ul 4.7ul 4.7ul 4.7uF
2.4k 0.5%

2 6
VIN VOUT - ADJ
5 47uF —— 3
N N v e + + 3 VoSENSE R373 €209 i [GND ]
INHIBIT 4 ‘ LT1963-X X_TO220
1

J8

2 6
VIN VOouT fr—
_L j_ _L _L j_ _L > ~ - S ~ 4 :
VOSENSE B GND
+ + + + + + 3] \NHIBIT R375 /1\ T /I\ /Y\ c210 |

—2 MARGIN_UP VoADJ |4 Y L, LT1963-X.X_T0220
—10 ] 0 1
MARGIN_DOWN -
TRACK DGND Jumper-2
“Raey V0 cr27
: : : —— : L
1

MARGIN_UP VoADJ T A
MARGIN_DOWN DGND Jumper-2
TRACK J_._Ra/s\s/\/\_
: : : —— GND

GND

i PTH12020W NM - PTH12020W MGT_GND MGT_2.5v

2
— DVDD_3.3v
Jumper-2 NM - 440uF  NM - 470uF R271 1k |
NM - 440uF NM - 470uF DVDD 12v  560uF NM - 470uF ) us R270 NGT Power Supply for AVCCAUXMGT
NM - 440uF  560uF 560uF NM - 470uF  4.7uF C154 C159 C725 C726 2T vour 255k 0.5% . i i i i . i ‘
1

470uF |+ C187 C529 C277 C559 C584 C420 C397 C364 C340

R275 T~ 4.7ul 4.7ul 4.7ul 4.7ul 4.7ul 4.7ul 4.7ul 4.7uF
2.4k 0.5% ‘

C168 C177 C164 C173 C735 C734 C183 Ut1 u12 ‘

1
1

1
7 gmg 0.1uF 25v if needed NM
PTH12020W NM - PTH12020W ‘ MGT_GND
2 c
— 1 DGND DVDD_3.3v
Jumper-2 DGND R273 1k MGT_1.2v
) U1 MGT Power Supply for AVCCAUXTX/RX
2 4 o
N vouT
-_—— - - &2 SHDN
, DVoD5v DVDD_2.5v DVDD_1.2v 5 a7F == | ! a ADJ 470uF |+C188 | C590 | Cs66 | Cs46 | C530 | C2e4 | Coes | c266 | C270
EXT 12 DVDD_3.3v DVDD_1.8v DVDD 09v o MGT 25v aT 1.2y _— c212 =, GND -~ 4. 7UFS =4, 7UF——4.7uF——4.7uF——4.7uFS—4.7uF——4.7uF——4.7uF
CT1764-XX_T0220
K ™, BLACK Jumper-2 ‘
NM TP RED TP_RED __ NM_TP_RED TP RED TP RED TP RED TP RED ‘ l |
TP14 TP12 TP11  TP8  TP10  TPI3  TP7 TP  TP4 TP MGT_GND
INM_TP_RED NM_TP_RED  NM_TP_RED DGND MGT_GND
Test P01ntsJ EXT_12v ’ DVDD_-5v
EXT_12v DVDD_5v DVDD DVDD_1.8v Jaa 93 F6 F3 F2
“ J39 ) 438 ) J3 ) ) F VIN VOUT
EXT_12v  DVDD 5v  DVDD 33v DVDD 25v  MGT_25v 2 2 2 2 NM - MHOLE VIN vOUT NM - Fiducial NM - Fiducial NM - Fiducial
‘|3 ‘|3 3 3 J45 GND
L4 L4 4 4 4 GND F5 F4 F1
R262 R257 R258 R251 R81 - -
1k 330 180 82 82 Screw Terminal Screw Terminal Terminal Terminal NM - MHOLE NM - CONN2;
Power LEDS J2 DGND NM - Fiducial NM - Fiducial NM - Fiducial o
DVDD_1.2v .1
D24 D22 D23 D15 D7 J35 J34 EXT_12v NM - MHOLE
LED_RED W LED_RED W LED_RED W LED_RED LED_RED 1 1 Ja J1
L2 2 1 Rice Universit & ¢ :
NS T A ¥ 12 12 — [ ' RICT-
4 4 MGT_GND DGND  NM- MHOLE Tiile A
T - - CONN JACK PWR 1 WARP FPGA Board R
DGND MGT_GND Screw Terminal Screw Terminal | DGND
DGND DGND Description Rev
Power Regulators for Board 22
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DVDD_-5v  DVDD_5v DVDD_5v  DVDD_-5v DVDD_-5v  DVDD_5v DVDD 5v  DVDD_-5v
128 > DCARDO_[0:123] 3 3 DCARD1_[0:123] <o J28
114 81 Bl 114 81 Bl
DCARDO_CLK 2 82 DCARDO_62 DCARD1_CLK DCARD1_CLK 2 82 ARD1_62
5 DCARDO_CLK <<—5&aRD0 1 2o e B2 DGARDO 65 5 DCARD1_CLK <& DGARDT 1 2o e B2 ARDT 65
DCARDO_2 4|3 8[g DCARDO_64 DCARDT_2 4|3 8[g ARD1_64
DCARDO_3 o S DCARDO_65 DCARDT_3 o S DCARD1_65
5 85 5 85
616 86|88 616 86|88
DCARDO_4 7 87 DCARDO_66 DCARD1_4 7 87 DCARD1_66
AR 5 8 7 87 88 AR 67 R 5 8 7 87 88 Al 67
DCARDO 6 o]8 8 [&g DCARDO 68 DCARDI_6 9|8 8 [gg ARD1_68 DCARDO corresponds to Daugtercard Slot 1
DCARDO 7 0] 89 a0 DCARDO_69 DCARD1_7 0] 89 a0 DCARD1_69
11 10 90 91 11 10 90 91 DCARD1 corresponds to Daugtercard Slot 2
DCARD 2|11 91 g DCARDO_70 DCARD T DI CARD1_70
DCARD 13112 92 g3 DCARDO_71 DCARD 13112 92 g3 ARD1_71
DCARDO_10 14|13 9B gy DCARDO_72 DCARDT_10 14|13 9B gy ARD1_72
DCARDO_11 15114 95 DCARDO_73 DCARDT_11 15114 9% g5 ARD1_73
15 95 15 95
16116 o6 [ 16116 96 [-28
DCARDO_ 17 97 DCARDO_74 DCARD1_ 17 97 DCARD1_74
i B oo ox - B oo o
DCARDO_14 19 29 DCARDO_76 DCARDY_14 19 29 ARDT_76
DCARD 2019 99000 DCARDO_77 DCARD 2019 99000 ARD1_77
20 100 20 100
21{ 51 101 (101 21{ 51 101 (101
DCARDO_16 22 102. DCARDO_78 DCARD1_16 22 102 Al 78
DCARDO_17 23 |22 10270 DCARDO_79 DCARDT_17 23 |22 10270 ARD1_79
DCARDO_18 24 |23 1031704 DCARDO_80 DCARDT_18 24 |23 1031704 ARD1_80
DCARDO_19 25 | 24 10410 DCARDO_81 DCARDT_19 25 | 24 10410 ARD1_81
25 105 25 105
26126 106 |98 26126 106 |08
DCARDO_20 27 107 DCARDO_82 DCARD1_20 27 107 Al _82
ARDO_21 28 |27 197 [Hog ARDO_83 RDT_21 28 |27 197 [Hog ARDT_83
DCARDO 22 59 |28 108709 DCARDO 84 DCARD1_22 29 |28 1081709 ARD1_84
DCARDO 23 3029 10950 DCARDO_85 DCARD1_23 3022 199049 ARD1_85
30 110 30 110
31 {31 499 31 {31 499
DCARDO_24 a2 112 DCARDO_86 DCARD1_24 32 112 ARD1_86
DCARDO_25 33 |32 M2[753 DCARDO_87 DCARDT_25 33 |32 M2[753 ARD1_87
DCARDO_26 34|33 1189y DCARDO_88 DCARDT_26 34|33 118y ARD1_88
DCARDO_27 35 | 34 114 5g DCARDO_89 DCARDT_27 35 | 34 114 4g ARD1_89
3 1ss 11518 3 1ss 11518
DCARDO_28 a7 |36 1167537 DCARDO_90 DCARD1_28 37 |36 1167557 DCARD1_90
DCARDO_29 a |5 11 [aa DCARDO_O1 DCARDT_29 a |5 115 [as DCARD1_01 J29
DCARDO_30 39 119 DCARDO_92 DCARD1_30 39 119 DCARD1_92
39 119 39 119 1
40 120 40 120
40 120 40 120
41 41 121 121 41 41 121 121 MHOLE
DCARDO_31 42 122 DCARDO_93 DCARD1_31 42 122 93
DCARDO_32 43 |42 122 [75q DCARDO_94 DCARD1_32 43 |42 122 [75q 94 DGND
DCARDO_33 44 |43 12370 DCARDO_95 DCARD1_33 44 |43 1230 95
DCARDO_34 45 | 44 124 o DCARDO_96 DCARD1_34 45 | 44 1245 96 J24
45 125 45 125
461 46 126 |28 461 46 126 |28 1
DCARDO_35 47 127 DCARDO_97 DCARD1_35 47 127 _97
ARDO_36 a8 |47 127 [T5g RDO_98 RDT_36 a8 |47 127 [T5g 98 MHOLE
DCARDO 37 a9 48 1285 DCARDO 99 DCARDT_37 a0 |48 12820 99
DCARDO_38 50 130 DCARDO_100 DCARD1_38 50 130 100 DGND
50 130 50 130
51151 151 4L 51151 151 4L
DCARDO_39 52 132, DCARDO_101 DCARD1_39 52 132 01
DCARDO_40 53|22 182753 DCARDO_102 DCARDT_40 53|22 182753 102
DCARDO_41 5a |28 1885y DCARDO_103 DCARDT_41 5q |28 18875y 103
DCARDO_42 55 | 94 134 [Tag DCARDO_104 DCARDT_42 55 | 94 134 [Tag 104
55 135 55 135
56 56 136 136 56 56 136 136
DCARDO_4 57 137 DCARDO_105 DCARD1_4 57 137 _105
ARDO_44 58 |27 197 ag AR 6 ARD1_44 58 |27 197 ag 6
2 58 138 2 2 58 138
DCARDO_4 59 139 DCARDI 7 DCARD1_4 59 139 7
DCARDO 4 50 %9 139 a0 DCARDO 108 DCARDT_4 60| 20 19949 8
60 140 60 140
61 {51 141 (141 61 {51 141 (141
DCARDO_47 62 142 DCARDO_109 DCARD1_47 62 142 09
DCARDO_48 63 | 62 14273 DCARDO_110 DCARDT_48 63 | 62 14273 110
DCARDO_49 64 | 83 1434 DCARDO_111 DCARDT_49 64 | 83 1434 IEK
DCARDO_50 65 | 84 14448 DCARDO_112 DCARDT_50 65 | 84 14445 112
65 145 65 145
86166 146 | 148 86166 146 | 148
DCARDO_51 67 147 DCARDO_ DCARD1_51 67 147 _
ARDO_52 68 |87 147 [T4g AR 4 ARD1_52 68 |87 147 [T4g 4
2 68 148 2 2 68 148
DCARDO_53 g |58 18 [Tiaa DCARD DCARD1_53 69 | oo 140 [ 140
DCARDO_54 Q 150 DCARD! DCARD1_54 Q 150
70 150 70 150
s 1171 151 8L s s 1171 151 5L
DCARDO_55 2 152 DCARD! 7 DCARD1_55 2 152, 7
DCARDO_56 73|72 192 [Teg DCARDO_118 DCARDT_56 73|72 152 [Teg 118
DCARDO_57 74 |73 193 [Tey DCARDO_119 DCARDT_57 74 |73 193 [Tey 119
DCARDO_58 75 | 74 194 [Teg DCARDO_120 DCARDT_58 75 | 74 154 [Teg 120
75 155 75 155
76 76 156 156 76 76 156 156
DCARDO_59 77 157 DCARDO_121 DCARD1_59 77 157 DCARD1_121
DCARDO_60 g |77 130 [1sa DCARDO_122 DCARD1_60 g |77 130 [1sa DCARD1_122
DCARDO_61 9 |78 15875 DCARDO_123 DCARD1_61 9 |78 15875 DCARD1_123
80 79 159 160 80 79 159 160
80 160 80 160
CONNT60 CONNT60
DGND DGND DGND DGND
DCARDO_0 DCARD1_0 Rice University & =
Tiile [ { l(: };—
WARP FPGA Board T
Description Rev
Daughtercard Headers 0-1 22

T T T Date: Tuesday, September 08, 2009 Eheel 10 of 22
1 2 3 4 5




DVDD_-5v  DVDD_5v DVDD_5v  DVDD_-5v DVDD_-5v  DVDD_5v DVDD_5v  DVDD_-5v
Joo e > DCARD2_[0:123] 4 4DCARDS._[0:123] << Jor
ru B! 81 [-B1 e B 81 Bl
DCARD2_CLK 2 82 DCARD2_62 DCARD3_CLK DCARD3_CLK 2 82 DCARDS_62
5 DCARD2 CLK K—p 22 s B2 DCARDS 65 5 DCARD3_CLK < DCARDS S 2o s B2 DCARDS 65
D A 83 "gq DCARD2_64 DCARD3_2 4|3 83[g DCARDS_64
D 5|4 84 gs DCARD2_65 DCARDS_3 5|4 8 [gs DCARDS_65
515 es| B8 515  es| BB
4 718 84 DCARD2_66 DCARD3 4 216 8 gs DCARDS_66 DCARD2 corresponds to Daugtercard Slot 4
D 5 8’ 87 "gg DCARD2_67 DCARD3 5 a1’ 8| gs DCARD3_67
D 6 9 8 88 89 CAR 68 CAR 6 9 8 88 89 CAR 68
D 7 10 ?0 gg a0 DCARD2_69 DCARD3 7 10 ?0 gg 20 DCARD3_69 DCARD3 corresponds to Daugtercard Slot 3
11 91 11 91
D o |11 9o DCARD2_70 DCARD 2|11 9 DCARDS_70
D 13 |12 92[ g3 DCARD2_71 DCARD 13|12 92093 DCARD3_71
D 0 14 |13 93 gy DCARD2_72 DCARD3_10 14|13 9B gy DCARDS_72
D 1 1514 94095 DCARD2_73 DCARDS_11 15114 95 DCARD3_73
15 95 15 95
16116 96 28 16116 o6 [0
D 12 17 97 DCARD2_74 DCARD3_ 17 97 DCARD3_74
D — 18117 9 g DCARD2_75 DCARDS_ 18117 9 eg DCARDS_75
D 4 19 18 98 99 CAR 76 CAR 4 19 18 98 99 CAR 76
D 2019 99 Mag DCARD2_77 DCARD 2019 99000 DCARD3 77
20 100 20 100
21 {51 101 O 21{ 51 101 (101
D 6 22 102. DCARD2_78 DCARD3_16 22 102 DCARD3_78
D 7 23 |22 192703 DCARD2_79 DCARDS_17 23 |22 1021705 DCARD3 79
D 18 24 |23 108704 DCARD2_80 DCARD3_18 24 |23 103700 DCARD3_80
D 19 o5 |24 104108 DCARD2_81 DCARD3_19 25 | 24 10410 DCARDS_81
25 105 25 105
26156 106 [108 26126 106 |98
20 27 107 DCARD2_82 DCARD3_20 27 107 DCARD3_82
o1 28 |27 19708 DCARD2_83 DCARDS_21 28 | 27 107 [T0g DCARDS_83
22 29 28 108 109 CAR 84 CAR 22 29 28 108 109 CAR 84
23 a0 |29 1991749 DCARD2_85 DCARD3_23 30122 1991949 DCARD3_85
30 110 30 110
31 31 111 111 31 31 111 111 J26
24 32 112, DCARD2_86 DCARD3_24 32 112 DCARD3_86
25 a3 |32 M217945 DCARD2_87 DCARD3_25 a3 |32 121993 DCARD3_87 1
RD2_26 34 |33 TSIy DCARD2_88 DCARD3 26 34 |33 1189 DCARD3_88 MHOLE
DCARD2_27 35 |34 114 4s DCARD2_89 DCARDS_27 35 | 34 114 4g DCARD3_89
35 115 35 115 DGRD
36136 116 [-118 36136 116 |18
DCARD2 28 a7 117 DCARD2 90 DCARD3 28 37 117 DCARD3 90
DCARD2 29 ag |37 M7 4g DCARD2 91 DCARD3_29 a8 |37 17448 DCARD3_91 J21
DCARD2_30 39 |38 1181749 DCARD2_02 DCARD3_30 39 |38 1181549 DCARD3 02
39 119 39 119 1
401 40 120 |20 401 40 120 [H20
41 41 121 121 41 41 121 121 MHOLE
CA 31 42 |5 45 122 DCARD2_93 DCARD3_31 42 | 4o 4op 122 DCARD3_93
32 43 123 DCARD2_94 DCARD3_32 43 123 DCARD3_94 DGND
33 a4 |43 12370, DCARD2_95 DCARD3_33 44 |43 123700 DCARD3_95
34 a5 | 44 124 DCARD2_96 DCARD3 34 45 | 44 124 DCARD3_96
45 125 |28 45 125 (128
46| 46 126 |28 461 46 126 128
35 47 127 DCARD2_97 DCARD3_35 47 127 DCARD3_97
36 a8 |47 127 o8 DCARD2_98 DCARD3_36 48 |47 127 [Tog DCARD3_98
37 29|48 128759 CARD2 09 CARD3_37 49|48 128175 CARD3_99
38 50 |49 1291759 DCARD2_100 DCARD3_38 50 |49 129175, DCARD3_100
50 130 50 130
51 51 131 131 51 51 131 131
D 39 52 | 05 13p |-182 DCARD: DCARD3_39 52 > 130 |-182 DCARD:
D 40 53 | 2 133 DCARD DCARD3_40 53 | 133 DCARD
D 41 54 |93 138750 DCARD2_ DCARDS_41 54 |23 188 75u DCARDS_
D 42 55 | 24 134 75e DCARD2_ DCARDS_42 55 | 94 134 [Tae DCARDS_
55 135 55 135
56156 136 (138 56156 136 [136
DCARD2_43 57 137 DCARD2_105 DCARD3_4 57 137 DCARD3_105
DCARD2_44 58 |27 187 [Tja3g DCARD2_106 DCARDS_24 58 | %7 187 [ag DCARD3_106
DCARD2_45 59|25 198139 CARD2_107 CARD3 4 sa | 2% 138150 CARD3_107
DCARD2_46 60 | 2 140 DCARD2_108 DCARD3_4 60 | 2 140 DCARD3_108
60 140 60 140
61 61 141 141 61 61 141 141
D 47 620y 1am | 142 DCARD2_109 DCARD3_47 62 | &) 193 [ua2 DCARD3_109
D 48 63 143 DCARD2_110 DCARD3_48 63 143 DCARD3_110
D 49 ga |03 143y DCARD2_111 DCARDS_49 6a | 63 1434 DCARD3_111
D 50 65 | 84 1441 us DCARD2_112 DCARD3_50 65 | 84 144 a5 DCARD3_112
65 145 65 145
66 166 146 [146 86166 146 | 148
51 67 147 DCARD2_ DCARD3_51 67 147 DCARD3_
D 50 68 | 7 147 [Tjag DCARD2_114 DCARDS_52 68 | 87 147 [Hag DCARDS_114
D 53 g | %8 1481749 CAR CARD3_53 6o | %8 1481749 CAR
D 54 0 |89 1497 DCARD DCARD3 54 o |89 14915 DCARD
70 150 70 150
1171 151 151 s s 1171 151 5L s
D 55 2 |70 150 [as2 DCARD2 117 DCARDS_55 2|70 1% [is2 DCARDS_117
D 56 3 |72 152175 DCARD2_118 DCARD3_56 a |72 192753 DCARD3_118
D 57 74 |73 158 ey DCARD2_119 DCARDS_57 74 |73 193 [Tey DCARD3_119
D 58 75 | 74 154 e DCARD2_120 DCARD3_58 75 | 74 154 [Teg DCARD3_120
75 155 75 155
76176 156 [196——9 76176 156 |38
DCARD2_59 77 157 DCARD2_121 DCARD3 59 77 157 DCARD3_121
DCARD2_60 78 |77 157 [Tjeg DCARD2_122 DCARD3_60 78 | 77 157 [zg DCARD3_122
DCARD2_61 9 |78 158 [T5e DCARD2 123\ DCARD3 61 9 |78 15875 DCARD3_123 N
80 79 159 160 80 79 159 160
80 160 80 160
CONNT60 CONNT60
DGND DGND DGND DGND
DCARD2 0 DCARD3 0
Rice University & =
T RICES
WARP FPGA Board T
Description Rev
Daughtercard Headers (2-3) 22
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€609 J6 J4
MGT_GND - » GND w GND [
uF 0.47uF! = 4 o 4
5 GND 5 GND
DVDD_3.3v 3 SN[z 2 oz
MGT_1.2v MGT_25v MGT114A_RXP 2 MGT113A RXP 2
T L58 uss MGT114A_RXN 3| BXP a MGTT13A_RXN 3| BXP 8
1A Ava MGT 2.5v RXN g GND 7o RXN o OND g
AMp_| AVECAUXMGT_ 110 R395 R396 _ MGT114A TXP 6 &5 GND Mg MGT113A_TXP 6 & GND 795
Z16085221A Ava_| AVCCAUXRXA_110 82 82 MGT114A_TXN 5| TX-P & GND Iy MGTT13A_TXN 5| IX-P 5 GND T
A4 AVCCAUXRXB_110 RXPPADB_110 [FAW3< TXN 2 ano [ TXN 3 GND [T
AT2-| AVCCAUXTX_110 RXPPADA 110 [FAL1 M - 12,65 & anp 12 & onp 12
A RoviL i e N4 s
AP2 _110 110 MGT_CLK_150 p HSSDC2 Jack HSSDC2 Jack
VTTXA_110 GT_CLK_150_p 2
AU2 — MGT_CLK_150_n GT CLK 150 2
VTTXB_110 50.n
GTOLK P AW6 MGT CLK 150 p J5 J3
AK1 —P_110 " \W7 MGT _CLK_150_n 1 1
‘ay1 | GNDA_110 MGT 1 TCLK_N_110 [—3H R398 R397 = GND [~ s GND [~
‘Al | GNDA_110 GTVREF_110 - 130 : 5 GND & GND 2
A2 GNDA"110 RTERM_110 30 MGT1148 AXP GND MGT1138 RXP GND
Al l1aD RAE D | —MGlllob RAE D |
GNDA_110 RX_P RX_P
. | g
A\\zg GNDA 110 MGT114B_RXN 3 RX N o GND g MGT113B_RXN 3 RX N @ GND g
GNDA_110 TXPPADB_110 Z GND Z GND
. _
Y51 GNDA_110 TXPPADA_110 MGTGND T MoHTiE B Tx P £ anp [0 — S mxp 2 onp|10
X 5
5 GNpA110 TXNPADB_110 TXN % Gnp L TXN % enp T
XC4VFX100_FF1517 FISSDC2 Jack ASSDC2 Jack
C356 | C447 | C396 MGT_GND 1 1
e MGT_GND MGT_GND
0.47uF| 0.47uF| 0.47uF UsT
DVDD_3.3v DVDD_3.3v
a Y21 AVCCAUXMGT 112
C 16085221 K2-| AVCCAUXRXA 112
= 2160852214 B2 AVCOAX 112 RXPPADB_112 |1 s GT112B_RXP 13
— - el 2A_RXP -
RXPPADA_112 R GT112A_RXP 13
4 2160852212 L vTRXA 112 RXNPADB_112 |41 — GT112B_RXN 13 J49
= 2160852212 T VTRXB_112 RXNPADA_112 [-&1 — GT112A_RXN 13
L4 716085221A M2 - - - SFP_R_Mod2
v 10085951 A M2 vTTXA 112 NM-TP_SM Z{ Ratesel  Modder2 SFP R Mod ]
= VTTXB_112 = - TXFault  Moddeft
TP3 R57 NM-0 6
MGT 1 2 sFP R 10S A || oo Moddefo
MGT102A RXN \\\iGT102A RXN
P . RD- H2— e
’ 13 MGTT02A RXP <
C407_| C383 | Ca18 | C369 | TxpPADE_112 [-BL GT1125 TXP GTI128. T 10 SFP_R_TDis TXDisable  RD+ N et oT1028_RXP
[ 18 MGTT02A TXP <
TXPPADA_112 . D+ -
. . . . — 19
0.47uF| 0.47uF| 0.47uF| 0.47uF] B2 | anpa 112 TXNPADB 112 [ B GT1126 1X GTitae TN 12 2 veen o MGTT02A_TXN K12 T109A TXN
GNDA_112 TXNPADA 112 . VeeR
T ) - - 11 16 SFP_R_VeccT
MGT GND 12 GNDA 112 DVDD 3.3v 1 veeR VeeT
N2 GNDA112 2| veer VeeR [ ———15rp 1 veor
GNDA_112 T veeT ©
_L C303 | C283 | Cat2 | co2st ] XC4VFX100_FFi517 20 | Vel CageGND 7ag C53 _| 0.47uF
MGT_GND MGT_GND VeeT CageGND e
T 0arof| oaruF| oa7uF| oa7uF| 227] GageGND CageGnD 38 0.47uF] Cs0
: . : . 23 CageGND CageGND 36 :
o4 CageGND CageGND 35 1
Usu 24 CageGND CageGND |32 MGT GND
A co %6 CageGND CageGND 33 -
A C2-1 AVOCAUXMGT 113 MGT GND 281 CageGND CageGND |32
2 10085951 A BB | AVCCAUXRXA 113 o1 GT1138 AXP - 27| CageGND CageGND |32
X 10085951 A D2 AVCCAUXRXB_113 RXPPADB_113 [-21 R 281 CageGND CageGND |31
0> S 1808555 1A B4-{ AVCCAUXTX 113 RXPPADA 113 [-53 ISR T CageGND CageGND 1
L38~~~MPZ16085221A B | VTRXA 113 RXNPADB_113 |~ o GTT13A_RXI MGT_GND  SFP MGT_GND
L17~~MPZ16085221A Bg | VTAXB 113 RXNPADA_113 DVDD_3.3v DVDD_3.3v
L3 Z16085221A Bg | VTTXA 113
W2 | oA 15 GToLK P13 |FEL—MGL OLK DISLD Gt CLK Distt_p 14
. P " CLK_Dist1_j
Benoats MGT 1 §GTCLK, “113 [(@1—MGL CLK Distin_ ; GT_CLK Disti_n 14
GNDA_113
Co82 | G280 | Coss | Co74 | HU GNDA” 115
0.47uF| 0.47uF| 0.47uF| 0.47uF Eo gmgﬁ—‘m Al GT113B_TXP NM - TP_SM Ja8 DVDD _3.3v
Eo 113 TXPPADB_113 [~ GT113A_TXP TP2 SFP_L_Mod2
£2 GNDA113 TXPPADA 113 (48 IR LR ) 2 RateSel  Moddef2 SEF T odT
521 GNDA 113 TXNPADB 113 (43 IR 1 6T N0 TXFault  Moddeft [-2
551 GNpa113 TXNPADA_113 SFP L LOS g Moddefo
MGT_GND g | GNDA-113 Los 12 MGT102B RXN \sy1aT1008 RXN
GNDA_113 SFP_L TxDis ) RD- |73 MGT102B RXP Qi ri 006" Ryp
CAVFXT00_FF1517 TXDisable AD+ 48 MGT1028 TXP Kyicii0op Txp
9 D19 MGT102B_TXN GTWOZB:TXN
C291 | c287 | co286 MGT_GND 10| VR ™
o oF] :l VeeR VeeT HE SFP.LVeeT
! usv VeeR VceR
1 SFP_L VR
VeeT
a BI1 AvccAUXMGT 114 MGT_GND 17| VeeT  CageGND |40 cao | o04reF
AR AT AT B181 AVCCAUXRXA 114 201 veeT  CageGND 32 L™ 4T0F ——
LI~ MEZ AVCCAUXRXB_114 A CageGND CageGND y g
LoPMP216085221A B14 | AVCCAUXTX_114 RXPPADB_114 2}; E L 22| CageGND CageGND [-3Z 0.47uF| €52 G4 Ca3 cs7
L 216085221A At RXPPADA 114 [FA18—FRmarn 231 CageGND CageGND |38 T T
L CZI60852214 AT vTRXA 114 RXNPADB_114 [-A10—Far e 24 CageGND CageGND |32 MGTGND DGND
“g vV J|~4Lez1sosszz A 12| VTRXB 114 RXNPADA 114 251 CageGND CageGND |34
X Z16085221A B13 VTTXA_114 57 CageGND CageGND 3
= VTTXB_114 28 CageGND CageGND a1
MGT 1 4 281 CageGND CageGND |21
CageGND CageGND
C284_ | C288 | C276 | C275 | MGT_GND  SFP MGT GND
T TXPPADB_114 [-A14MOTI14B TXP
0.47uF| 0.47uF| 0.47uF| 0.47uF B12. GNDA 114 TXPPADA 114 Al6 G 4A_TXP Rice University
B15 GNDA 114 TXNPADB 114 [-A13 o s
MGT GND BIZT-| GNDA 114 TXNPADA 114 WARP EPGA Board
191 GNDA 114
t GNDA_114 Description
MGT_GND  XC&VFXT00_FF1517 MGTS 10-14, SFPs and HSSDC2 Jacks 22
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Serial ATA Connectors
MGT_1.2v MGT 2.5 UM
c189 1nF
AVCCAUXMGT_101 MGT112A TXP
5221 AVCCAUXRXA 101 12 MGT112A_TXP <<—«| Ja6
B30 AVCCAUXRXB_101 Cl9a 1nF
AVCCAUXTX_101 RXNPADA_101 (422 MGT112A TXN
RXNPADB_101 [-A305¢ 12 MGT112A_TXN <& T+ s
A23_{ \TRXA 101 RXPPADA_101 [-A215 TX- GND [ Host
A28 { \TRXB_101 RXPPADB_101 [FA22 GND
7 A
B24 1 yTTXA_101 VGT112A RXN RX- GND
B27 | yTTxB_101 MGT 01 12 MGT112A HXN<<4*| RX+
MGT112A RXP 67490-1220  MGT_GND
12 MGT112A pr((G—<|
TXNPADA 101 [FA255¢
TXNPADB_101 [FA2Z5
B20 | GNDA 101 TXPPADA_101 [-A24-x
B21 | GNDA 101 TXPPADB_101 [-A28 MGT1128 AxP
B23 | GNDA_101 12 MGT112B_RXP < Ja7
B25 .
5281 GNDA 101
GNDA_101
= 12 MGT112B_RXN ((—MET1128 HXN TX+
XCAVFXT00_FF1517 a | X oo 1 Target ||
MGT_GND - SND I
C302 | C289 | C314 | c293 erios T x oND 7
MGT_1.5v MGT_GND = = e o 12 MGT112B_TXN ((—1 RX+
MGT_1.2v MGT_2.5v 0. . UeN -
MGT112B TXP 67490-1220  MGT_GND
G381 AVCCAUXMGT_102 12 MGT112B_TXP <<4<|
AVCCAUXRXA 102 GT102A RX
D38 | AVCCAUXRXB_102 RXNPADA_102 [FA32—reese oo GT102A RXN 12
B36 | AVCCAUXTX_102 RXNPADB_102 [-232 L GT1028_RXN 12
— - GT102A_RXP
A33 | \TRXA_102 RXPPADA_102 [-A31 L GT102A_RXP 12
B38 - - C39 028 RXP GT102B_RXP 12
B38 vTRXB 102 RXPPADB_102 X
B34 viTxa“102
VTTXB_102
B31 3 | Gag MGT CLK Dist2 n ____ NsyGT LK Dist2_n 14 B
GNDA 102 GTCLK_N_102 _CLK_Dist2_ MGT 12v MGT 2.5v
- MGT_CLK Dist2 g T 1.
B33 anoa12  MGT OﬁGTCLK,P,mz | Eag MGT CLKDisep  SOuGT CLK Dist2 p 14 usQ
B35 | GNDA_102
A38 | GNDA_102 a3 MGT102A TX AV22| AVCCAUXMGT_106
E38 . GT102A_TXN 12 AVCCAUXRXA_106
TXNPADA_102 .
Faa | SNDA 105 TXNPADB 102 [-A3Z—MGT1028 TXN GT102B_TXN 12 AV2L| AVCCAUXRXB_106 RXPPADB_106 [-AW22
G38 | GNDA_102 TXPPADA 102 [-A34 MOTI02A TXP GT102A_TXP 12 AVCCAUXTX_106 RXPPADA_106 [-AW3X
B39 | GNDA 102 TXPPADB_102 [-A38 bl X GT102B_TXP 12 RXNPADB_106 [~AW2%
- - AW29
E39 | GNDA 102 AN2I VTRXA 106 RXNPADA_106 [~AW3Q
H39 { GNpA_102 AN23 | VTRXB_106
H38 { GNpA 102 AVZB vTTXA 106
< VTTXB_106
c427 c440 XCaVFX100_FF1517 MGT 06
MGT_GND e MGT_GND |
0.47uF 0.47uF "
GNDA_106
MGT_t2v MET25v | 5o Us0 V27| GNDA_106 TXPPADB_106 [FAMN25
AV29 GNDA 106 TXPPADA_106 [-A\28
14 U38 | AVCCAUXMGT 103 Y31 GNDA 106 TXNPADB_106 [-AWZ4
K38 | AVCCAUXRXA 103 GNDA 106 TXNPADA 106 [FAWZZ
2160852214 V38| AVCCAUXRXB_103 V33| GNDA_106
B38| AVCCAUXTX_103 RXPPADB_103 [-1325 GNDA_106
Lag RXPPADA_103 438X 1 XCAVFXT00_FF1517
2| viRxA_103 RXNPADB_103 325 MGTGND
139\ TRXB_103 RXNPADA_103 [-K325¢
M38
M3B vTTXA 103
VTTXB_103 MGT 03 .
MGT_1.2v MGT _2.5v
TXPPADB_103 [FE32x = UsR
TXPPADA_103 [F4325
TXNPADB_103 [-B32 1D AVCCAUXMGT_109
138 | GNDA_103 TXNPADA_103 [FN32 AV10 AVCCAUXRXA 109
L38 | GNpA 103 N AV19) AVCCAUXRXB_109
Ras . 15 AVCCAUXTX_109 RXPPADB_109 [FAW1&
GNDA_103
T38| GNDA 103 RXPPADA_109 [-AWS,
W38 | GNDA_103 AWLL vTRXA 109 RXNPADB_109 [-AWIR
- 17 VTRXB_109 RXNPADA 109 |-AW1Q
| XCAVFX100_FF1517 Aviz | oo
C608 C607 MGT_GND AVIE | VT1xm 109
MGT_GND — ||
0.47uF 0.47uF MGT 09
MGI_12v MGT2.5v AV9 | GNDA 109 TXPPADB_109 |FAMIS
L0 e MGI_2.5v VI GNDA 109 TXPPADA_109 [FAMIZ
14 AVBZ | A\/CCAUXMGT_105 V18- GNDA 109 TXNPADB_109 [FAWIS
AMEA GNDA_109 TXNPADA_109 [FAWLX
AT AMAB | AVCCAUXRXA 105 | awaz o A_109
A36 AVCCAUXRXB_105 RXPPADB_105 NM - 12.65K W14 GNDA~
AT3B AVCCAUXTX 105 RXPPADA 105 [-AL39¢ oy AVIZ| GNDA 109
AM39 1 VTRXA_105 RXNPADB_105 [-AW38 GNDA_109
AV3B VTRXB 105 RXNPADA 105 |-AM3% 1 CAVFR00 FF5TT
VTTXA_105 MGT-GND
AUSE vTTXB 105 MGT_CLK_Dist3 -
- GTCLK_P_105 M35—‘SBE GT_CLK_Dist3_p 14
V35 | GNDA 105 MGT 0 g\(A;TCLK 105 MGT_CLK_Dist3 n¢SyiG1 CLK Dist3_n 14 D
AL38| GNDA 105 GTVREF 105 [-AY32 RS8N Tk
GNDA_105 RTERM_105 =)
B38_{ GNpA 105
Eis. GNDA 105 e M F Rice University
- R335 QM - 0.22u g
AK39 GNDA 105 TXPPADB_105 [-AL3% fors RIC I;—
A3 | GNDA 105 TXPPADA_105 s LS
AW201 GNDA 105 TXNPADB_105 ﬂg; WARP FPGA Board .
Av2g | GNDA-105 TXNPADA_105 MGT_GND NM - LM385-S0T23-1.2V
GNDA_105 Description Rev
XC4VFX100_FF1517 i MGTs 1-9 and SATA Connectors 22
MGT_GND
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DVDD_3.3v

18
5 o S VDD 330 DVDD 33V 0 DVDD_3.3v DVDD_3.3v o
3 GND PIN [ 82 ¢ 82 ute 1 Voo vee [ GND [
2| GND 4vee Voo [0 44203 e GND 4
ax Vee — PIN GND
14 . DD \iMCX Jack 02°7J L°'47”F Qo 1 2 po selt |12 GND 2
GND Qo# Do#  Selo S NE]
CLk- |3 ' L L sl 2 MGT_CLK 155 -T2 —4 ] b1 047uF G219 mmoxJack DO
CLK 17 1 1L —° 5 MOT GLK {28 ) CLK 125 p ¢ | D1 16 ] r MGT_CLK_EXtO > | GND
GND i 1T at 5 Mot Gk 1o CLK 1251 D2 CIET MGT LK ExtO_n| 5 | CK+
CONNix4 5 C205 0.47uF at# 5 MGT CLK USH CLK Usrp g | D2# o 1 1L ] 4| G
GND Vee _CLK_USR_p D3 GND
a7 ono MC10xEPT1-S0IC8  R288 Rog4cT-CLK-USR.n e Y % SW10 pvop-25Y 047u|1 r(:223 =
3 ano pin H— Ri6 a4 a 550 O 390 Vbb2 [H12—x ; =1 - Gnp -2 CONN1x4
GND == GND
130< 130 DGND 2 7 1 3
DGND Vee Vee [ R62 ) R54 PIN GND
MMCX Jack CTRERSTT55 Sl -6 GND 2
MCTOXEP57-TSSOP20 == 82 »82 1
DGND DGND GND
DGND DGND SWDIP-4 MMCX Jack
DVDII_L 3.3v DVDD 33V, DVDD_3.3v rore 1n DGND DVDD_3.3v
L L L L L 1 1 17
Vee Vee R279 1k
c11 c19 Cc14 c35 €30 c22 14 20 60 0 R53
4.7uF 0.47uF | 0.47uF | 0.47uF | 0.47uF | 0.47uF Vee Vee o811 130 > 130
CBND 2 po selt |12 A
4 B?# Selo 85 DGND 0.47uF C221
5o 6 I ﬂ»—MGT CLK Distl D S\\MGT_CLK Disti_p 12
D2
D2# Q(i]f 15 1 | MGT CLK_Dist1
& ps isti_n_SSMGT_CLK Disti_n 12
D3#  Vbb1 83—
12 47UF C224
th%)ﬁ 33v Vbb2 G4 G
I I I I I Vee Vee R42 ) R28
co c20 ca1 c39 c32 c18 MCTOXEP57-TSSOP20 82 »82
4.7uF 0.47uF | o47uF | o047uF | o47uF | o0.47uF DGND DGND
DGND
DVDD 33V 0 DVDD_3.3v DGND DVDD_3.3v
1 17
Vee Vee
14 20 45 R30
Vee Vee 1305 130
2 19
alB0s  Seio |18
4D 0.47uF C220
VDD 3.3v 5 pi# . [ ﬂ»—MGT CLK Dist2 D S\\GT CLK Distz_p 13
- D2 Q
_I_T 1 1 1 1 1 & | pot a¥ 8 1 ] MGT LK Dist2 0 _\syGT GLK Dist2_n 13
c10 c13 C36 c23 C29 c21 9 13 DVDD_2.5v
4.7uF 0.47uF | 047uF | 0.47uF | 047uF | 0.470F D3# ggg; 12 SWi1 0.47uF C225
1 —=='|8
DGND Vee Vee 2 = |-
e 0] 3| 0|6 R58 Q> R51
MCTO0XEP57-TSSOP20 == 82 »82
DGND DGND
SWDIP-4
DGND
DVDD 33v 0 DVDD_3.3v Re7r 1k DVDD_3.3v
DVDD_3.3v 11 Voo Vee ;(7) ERA 46 0 R29
s Vee Vee ) R283 1k 130 > 130
L 1 L 1 L 1 2 19
Do Selt R286 1k
c51 c12 c40 Ca4 ca1 c15 a 18 DGND
4.7uF 0.47uF | o47uF | o047uF | o47uF | o47uF 4 g?# Sel0 0.47uF C218
oKD 5 D1 . I ﬂ.—""GT CLK Dist3 D S\MGT CLK Dist3_p 13
D2 Q
I p2# a# (18 1 ] MGT_CLK_Dist3_n
g D3 SPMGT_CLK Dist3_n 13
D3#  Vbb1 83—
VoD 330 vobl [z 0.47uF C226
—10 |
R20, 130 R19, 82 Ves Vee R59 0 R52
MCTOXEP57-TSSOP20 82 »82
DVDD_3.3v R22, A30 R23, 82 DGND
T ) T R25, 82 R26, 130
c38 co7 ca2 c17 DGND
047uF | 0.47uF | 047uF | 0.47uF R37. 82 R36,_130
DGND R55,. 82 RS56, 130
R63, 2 R64, 30 Rice University
RE9A_ 82 R67. 130 Tiile
WARP FPGA Board
R73, 82 R74, 130
Description Rev
1 Clock Distribution for MGTs 22
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EJH_AVDD
4.7uF Co22 C208 €200 €206 ——=C204
T cise | 47uF | 047uF | 047uF ] 0047uF | inF
DGND
DVDD_2.5v DVDD_1.2v
U4
C6
DVDD
C7 | bvpp GTX_CLK [FE2 Emg J)IXCIE:}L_K NET_GTX_CLK 5
D7 | bvpp TX_CLK _DJW-X EN NET_TX_CLK 5
E3 | bvbp TX_EN _EW-X R NET_TX_EN 5
E7Z | bvbp TX ER A= SSENET TX ER 5
E3{ pvbp TxDo |1 —
31 bvbp xD1 82 ENET RO
L14 DVDD TXD2 =2 E
J15 TxD3 FH2 ENE D:
vee TD0_P (4 mg gp — Y'Y B7 | oypp TxD4 (1L Ei g
L13 DO N |2 oIe 7 HZ0805E601R-10 M3 AvDD TXD5 ENET O
L M4 | J1 _
CHASSIS G e MDIT AVDD TxDg ENET_TXD
! 6 ® M7 J2 —
_L—w—'\E-‘Z SHIELD1 TD1 N (-8 NDi3e AVDD TXD7
DGNDHZ0805E601R-10 SHIELD2  TD2_P [~ MDI2N B AvDD DPENET_TXD[0:7] 5
TD2_N TP ? o —N5 1 AvbD
03 P (£ VDIaN 299 t——5%1 voooH RX_cLK &1 - NET_RX_CLK 5
GND TD3_N ’ R1 R8 - VDDOH RX_DV NET_RX DV 5
18 DDOH RX_ER [-D2 NET_RX_ER 5
RJ45 49.p K91 yppox RXDO |-B2
DGND R17 | R10 12| yoDoX oy [-pa
49.p 499 B4 {\ppo RxD2 [-C3
R21 R15 c6 c2 | voho o, |83
49.9 0.047uF K1 C4
18 499 o7 VDDO RxDs 40 DVDD_2.5v
49.9 0.047uF DGND S ["ao
Ethernet Terminations c8 N2 | y16i0) 2;8? cs ENET |
49.9 0.047u DGND N1 | VDion Lsener mxop) s
c16 Na_| ppor cRs -85 ENET_CRS NET CRS e R4 RS
0.047u DGND Na | VDI oRS I'ea ENET_COL ggENET*COL 2 47k 47k
N X
MDI[2}-
DGND N& MDI{2}+ MDC ENEL DG SSENET MDC 5
N9 vpja)- mpio [-M1 — SPENET_MDIO 5
DVDD_2.5v N8 MDI[3}+
D3 Ka ENET_RESET
) R267 A 130 LED_GREEN Yl D5 Do | o 1x RESETn DYENET_RESET 5
R2R4, 130 ___ D1 D_GREEN Co - 11 ENET_INT
Rz6? 130 e Z D4 A9 | | Ep LINK1000
< R2ct 130 Dé 2z B8 | | ED_LINK100
RooY Y30 77 LED_RED ca | [ED INkio
’T Y30 LED_RED 68| Gonrial)
LED_RED 891 CONFIGs]
£91 conFiglal
CONFIG[3]
F8
CONFIG[2] 125CLK (K2
bvRD 25 £ CONFIG[] SEL_FREQ [FHEB—
CONFIG[0] s_ouT+ FAZ—
[ L cos s_OuT- [FA8—
S INe |-A3—
4.7uF 4.7uF Y1 |:| R24 18pF 19 | v 1AL SN A4
C3 Tci 25MHZ! 1M ,_Hs_ XTAL1 S CLK+ HA5—
S CLK. |86
—Lc4 —Lca4 —Lcs J—cze = c24 ng _KM‘LS*(
047uF | 0.47uF | o04rur | o0.47uF 18pF 2R g M2 | poer i e
1 1 1 N M9 TRSTn TCK |2
C215 =—Clee ——C216 ——C197 RW; M6 | SO NSl
0.047uF | 0.047uF | 0.047uF | 0.047uf REZRZ, 4.9 M5 | Soac, =
D4 VSSC :46
vss vss
C202 C211 D5 L5
1nF 1nF D6 zgg xgg K6
Z_ vsS vss (K8
DGND VSS VSs
E6 vss vss (18
E4vss vss (i
DVDD_1.2v Fs | vee ves [
G4 vss vss (-Ha
c c c c c c s vss -
J—4.7u|= = 28 = 198 R 217 = 201 R 213 = 203
c2 0.47uF | 0.047uF | 0.047uF | 0.047uF | 1nF nF 88ETT11-BAB
DGND DGND
DGND
Rice University " =
Title RICL_
WARP FPGA Board LN
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JS7A R1Z6, NM- 100 R1Z7, NM- 100
DDR2. CKO DDR2 CKOp 6
6,17 DDR2_DQSNO s 11 pasor K0 |20 —F5RsGkon 1 I DDR2_CKon 6
6,17 DDR2_DQS0 Sl 13 baso cKo# 32 —55r5Gxip 1 DDR2 CK1p 6
617 DDR2_DMO PP & owo CK1 [ o - Ktn DDR2_CK1n 6
617 DDR2_DQO BB DQO CK1#
617 DDR2_DQ1 : DQ1 DDR2_CKEO 6
6,17 DDR2_DQ2 P 121 pg2 ckeo [Z2—pRRe-2KED g DDR2 CKE1 6
6,17 DDR2_DQ3 — 9| pas CKE1/NC
67 DDR2_DQ4 EBRe 4 bae 113 DDR2 CASn DDR2 CASn 6
617 DDR2_DQ5 o= £ bas cAs# [FH8—55 st DDR2 RASn 6
6,17 DDR2_DQ6 oo oo 14 pas Ras# 08— P DDR2 WEn 6
6,17 DDR2 DQ7 DQ7 WE#
DDR2_OTDO 6
6,17 DDR2_DQSn Don? 208 291 pasiy opTo [-114—DERE-OTD0 ; DDR2_OTD1 6
6,17 DDR2_DQS1 Bhen o 31 past ODT1/NC
617 DDR2_DM1 BBr-D 261 w1 110 DDR2 SO DDR2.S0 6
617 DDR2_DQ8 BB 231 pas so# FHI—555- DDR2 S1 6
6,17 DDR2 DQ9 S DQ9 S1#NC
6,17 DDR2_DQ10 B0 351 bato 1g7 DDR2_BAO DDR2 BAO 6
6,17 DDR2_DQT1 EBRs 50 37 par BAo H1U— e DDR2 BA1 6
617 DDR2_DQ12 oo oo DQ12 BA1 20 PRs BAz DDR2 BA2 6
6,17 DDR2_DQ13 Bore=a 221 pQ13 BA2/NC =
6,17 DDR2_DQ14 50 381 pai4 102 DDR2_A DDR2_ A0 6
6,17 DDR2_DQ15 DQ15 A0 [0 PRs A DDR2_ A1 6
Al R DDR2_A2 6
6,17 DDR2_DQSn2 DR s 49 sy A {100 DDR2 A DDR2 A3 6
2 51 99 -~
17 DDR2_DQS2 e ora 51 pasz A3 [ —FEsa DDR2 A4 6
6,17 DDR2_DM2 T 521 pm2 as B DDR2 A5 6
617 DDR2_DQ16 T 431 baie As F—eee DDR2 A6 6
6,17 DDR2_DQ17 T DQ17 A6 P —pes DDR2 A7 6
6,17 DDR2_DQ18 Ere=tats 251 pats A7 ["o>—HbRs A DDR2_A8 6
6,17 DDR2.DQ19 EBheBons 57 pa19 A8 P DDR2_ A9 6
6,17 DDR2_DQ20 e o 44 ba20 A9 e DDR2 A10 6
6,17 DDR2_DQ21 BrBaar 46 pQa1 Ato/aP H05—FEEs T DDR2 A11 6
6,17 DDR2_DQ22 Brhass 561 pQ2o A1 P DDR2 A12 6
6,17 DDR2_DQ23 DQ23 A2 [ DbR2 A DDR2 A13 6
A13/N R DDR2 A14 6
6,17 DDR2_DQSn3 S 881 pasa# At4/NC (B8 BRI DDR2_A15 6
6,17 DDR2_DQS3 A DQS3 A15NC —
DDR2_DM: 67
6,17 DDR2 DM3 P 7 pua
6,17 DDR2_DQ24 oD 11 pgos
6,17 DDR2_DQ25 o paes 831 pazs
6,17 DDR2_DQ26 o 3| paze 108
6,17 DDR2_DQ27 BBar DQ27 SAO
Al 62 200
6,17 DDR2_DQ28 DDR2_DQ29 64 | D928 SA1 85 R195 R163 R191 R170 R194 R182 R162 RI73 R184
6,17 DDR2_DQ29 R DQ29 168 R190 R169 K193 R183 R189 R171 R172 R188 K174 R192 R167 R186 RA166 R187 R175 A1
6,17 DDR2_DQ30 33: 332‘1’ 2 DQ30 NC50 [30—¢ ;gs ;.34 9.9 H9.9 0.9 M99 H9.9 H9.9 H9.9 M09 H9.9 H99 499 €9.9 gs.s gs.s €9.9 €9.9 gs.s gs.s €9.9 gs.s gs.s €9.9 fok €0k €°k €°k
6,17 DDR2_DQ31 DQ31 NC63 [-82—<
NC83 (83—
6,17 DDR2_DQSn4 S 129 pagay NC120 (1205
6,17 DDR2_DQS4 - DQS4 TESTNG |63
DDR2_DMA4 130
6,17 DDR2_DM4 e 1801 pva
6,17 DDR2_DQ32 o 123 paa2
6,17 DDR2_DQ33 E DQ33 N DD 0.9v
6,17 DDR2_DQ34 B 1351 paas peND ;.V'r L
6,17 DDR2_DQ35 SBRs DAt o7 pass DGND
6,17 DDR2_DQ36 oo 124 pags
6,17 DDR2_DQ37 ot DQ37
R2_| 134
6,17 DDR2_DQ38 oDt 1341 bqas
6,17 DDR2_DQ39 A DQ39
DDR2_DQSn5 146
6,17 DDR2_DQSn5 L 1481 pass# | 105 R180, 3 DDR2_SDA 3
6,17 DDR2_DQS5 DR 148 pass spa -2 R g DR 8
617 DDR2_DM5 e 1471 ps scL -~
6,17 DDR2_DQ40 Bt 141 bqao
6,17 DDR2_DQ41 Bt 1431 bQa1
6,17 DDR2_DQ42 Bt 1511 pqaz
6,17 DDR2_DQ43 BBreDod 183 paas
6,17 DDR2_DQ44 oot L 1401 pQaq
6,17 DDR2_DQ45 oot L 1421 pqes
6,17 DDR2_DQ46 oot L 1521 pqes
6,17 DDR2_DQ47 DQ47
6,17 DDR2_DQSn6 DR DUSe 167 poser
6,17 DDR2_DQS6 SLERO 1691 pose
170
617 DDR2_DM6 P 1204 b
6,17 DDR2_DQ48 orepas 157 pQag
6,17 DDR2_DQ49 EhBas 159 baag
6,17 DDR2_DQ50 Rzl DQ50
DDR2_DQ51 175
6,17 DDR2_DQ51 bl 1251 bast
6,17 DDR2_DQ52 e 1881 pqsp
6,17 DDR2_DQ53 bt 1801 pqs3
6,17 DDR2_DQ54 o 124 pas4
6,17 DDR2_DQ55 DQ55
6,17 DDR2_DQSn7 DR DS 186 pogyy
,17 DDR2_DQS7 SACEROIT 188 | pos7
6,17 DDR2_DM7 ! 185 ppm7
' - DDR2_DQ56 179
6,17 DDR2_DQ56 Borepaet 129 pase
6,17 DDR2_DQ57 bt 181 pqs7
6,17 DDR2_DQ58 bt 1891 pass
6,17 DDR2_DQ59 bt 1911 paso
6,17 DDR2_DQ60 s 180 paeo
6,17 DDR2_DQ61 ool 1821 bQst ___
6,17 DDR2_DQ62 DDR> DQB3 1o4 | D62 Rice University Ly S
6,17 DDR2_DQ63 DQ63 - RIGL—
itle <
DDR2_SODIMM_200 WARP FPGA Board &>
Description Rev
DDR2 Memory Control and Data /O 22

Date: Tuesday, September 08, 2009 heet 16 of 22
1 I 2 I 3 I 4 5




DVDD_0.9v DVDD_0.9v DVDD_0.9v
gl o5l sl gl sl 5 og olsla s szl olalal g oelelge szlslaleleslala gl s
SIS R SIS B DD NN D
(=] 0| (=] 0| (=] (=] 0| 0| 0| (=] (=] (=] (=] 0| 0| 0| (=] (=] 0| 0| 0| (=] 0| (=] (=] 0| 0| 0| (=] (=] 0| 0| 0|
& & & & & & J J J & & & & & & & J J J S & & & & & & & J J

6,16 DDR2_DQSN0 ({— 4 6,16 DDR2_DQSn1 ((——4 6,16 DDR2_DQSN2 ((——

6,16 DDR2_DQSO 6,16 DDR2_DQS1 6,16 DDR2_DQS2

6,16 DDR2_DMO 6,16 DDR2_DM1 6,16 DDR2_DM2

616 DDR2_DQO g 5 B 616 DDR2_DQS8 g 8§ 8 6,16 DDR2_DQ16 g8 3

6,16 DDR2_DQ1 2 6,16 DDR2_DQY pa I 6,16 DDR2_DQ17 e I 2L

6,16 DDR2_DQ2 - 0T o 6,16 DDR2_DQ10 - 0T o 6,16 DDR2_DQ18 - T T

616 DDR2 DQ3 s 5 5 6,16 DDR2 DQ11 S 6,16 DDR2 DQ19 S

616 DDR2 DQ4 5 0§ S 6,16 DDR2_DQ12 5 5 S 6,16 DDR2_DQ20 5 0§ S

616 DDR2_DQ5 2 6,16 DDR2_DQ13 2 9 6,16 DDR2_DQ21 2 9

616 DDR2 DQ6 6,16 DDR2_DQ14 6,16 DDR2_DQ22

616 DDR2 DQ7 6,16 DDR2_DQ15 6,16 DDR2_DQ23
o 5 g g g 9 9 9 g g g S el o o g 9 3l o g 9 = o o o o ¢ o o @ of 2
88883884888 CEREEEEEEEER S = s
O Ol Ol Ol O O O Ol O O Ol O O Ol O O O O O O O O O O O O O
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DGND DGND DGND
DVDD_0.9v DVDD_0.9v DVDD_0.9v
o w0 o g o o o o 9 N o o o o o o @ W o & o o 2 ol gl 8 3l 2 & 2 g g g
FONC NS S ) S-Y) S S = S S ) H DSBS I I H DL
oo ol of2ofof of of o of 2 ool o of ofof o of o o2 of ol ol ofof oo of oo ¢
o Y o Y o o Y Y Y o o o o Y Y Y o o Y Y Y o Y o o Y Y Y o o Y Y Y
6,16 DDR2_DQSN3 ((— 4 6,16 DDR2_DQSn4 ((——4 6,16 DDR2_DQSN5 ((——
6,16 DDR2_DQS3 6,16 DDR2_DQS4 6,16 DDR2_DQS5
616 DDR2_DM3 B I 616 DDR2_DM4 I 6,16 DDR2_DM5 44 4l
6,16 DDR2_DQ24 g 8§ B 6,16 DDR2_DQ32 g 8 § 6,16 DDR2_DQ40 g § 8
6,16 DDR2_DQ25 o o 6,16 DDR2_DQ33 20 J_ 6,16 DDR2_DQ41 e .
6,16 DDR2_DQ26 - 0 T 6,16 DDR2_DQ34 - T T 6,16 DDR2_DQ42 - T T
6,16 DDR2_DQ27 s 05 s 6,16 DDR2_DQ35 S5 5 6,16 DDR2_DQ43 =
6,16 DDR2_DQ28 5§ Y S 6,16 DDR2_DQ36 5 5 S 6,16 DDR2_DQ44 5§ § S
6,16 DDR2_DQ29 S 6,16 DDR2_DQ37 b= I 6,16 DDR2_DQ45 S 9
6,16 DDR2_DQ30 6,16 DDR2_DQ38 6,16 DDR2_DQ46
6,16 DDR2_DQ31 6,16 DDR2_DQ39 6,16 DDR2_DQ47
3 8 8 2 5 8 2 3z @ g I 3 & B 8 & & Q B L LI 2 o & & & & I X I 8 8
© ©| - | Bod | = ©| ©| © © | | ©| | | ~ 7| ©| ©| ©| | ©| | ) | | | ~ | ©| | |
(&) (&) (6] [6) [6) [6) [6) (&) (&) (&) (&) [6) [6) (&) [6) [6) [6) [6) (&) Ol (&) (&) (&) (&) [6) [6) [6) [6) [6) (&) (&) (&) (&)
FEEEEEEEEEE CEEEFEEEEEE! FEEFEEEEEEREE
sl gl g Sl g & g & QR gLl gl g S g g g & 8 R gLl g gl S & g g Q8
DGND DGND DGND
DVDD_0.9v DVDD_0.9v

Sl Nl el 8l 3’ ]I 8 e P 1 O 1 = G

o ) - o o o [Y) - - — — — — o ) [V o o - - - —

(=] 0| (=] 0| (=] (=] 0| 0| 0| (=] (=] (=] (=] 0| 0| 0| (=] (=] 0| 0| 0| (=]

& & & & & & J J J & & & & & & & J J J

6,16 DDR2_DQSN6 ({—— 6,16 DDR2_DQSN7 ((——4

6,16 DDR2_DQS6 6,16 DDR2_DQS7

6,16 DDR2_DM6 P I 6,16 DDR2_DM7 o o

6,16 DDR2_DQ48 g 3 & 6,16 DDR2_DQ56 g & 5

6,16 DDR2_DQ49 o 6,16 DDR2_DQ57 o2 o

6,16 DDR2_DQS50 - T 0T 6,16 DDR2_DQS58 - T T

6,16 DDR2_DQ51 s 5 5 6,16 DDR2_DQ59 5 5 5

6,16 DDR2_DQS52 5§ Y S 6,16 DDR2_DQBO0 5 0§ S

6,16 DDR2_DQS53 = 6,16 DDR2_DQ61 S 9

6,16 DDR2_DQ54 6,16 DDR2_DQ62

6,16 DDR2_DQS55 6,16 DDR2_DQ63
wl < o = o o o o @ W o o N e B ) B B ™ I Rice University .
™) o ™) ™) — ~| re) ~ | ~ ~ (=] ) L —
oo 8 3 o a5 8888 8 85535388888 — RICE-
EEEFEEEEEER EEEEEEEEEEE WARP PP domrd
°| (=] (=] ol [=] (=] ol ol ol (=] (=] °| [=] (=] ol ol [=] [=] ol ol (=] (=]
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DVDD_0.9v_VREF

J57B

VREF

VSS

Vvss

Vvss

Vvss

Vvss

Vvss

VSs

VSs

VSs

VSs

VSS

Vvss

Vvss

Vvss

Vvss

Vvss

VSs

VSs

VSs

o—583 {355

VSS

Vvss

Vvss

Vvss

Vvss

Vvss

VSs

VSs

VSs

VSs

VSS

Vvss

Vvss

Vvss

Vvss

Vvss

VSs

VSs

VSs

VSs

VSs

Vvss

Vvss

Vvss

Vvss

Vvss

VSs

VSs

VSs

VSs

VSS

Vvss

Vvss

Vvss

Vvss

Vvss

VSs

DDR2_SODIMM_200

VDDSPD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDD
VDD

VDD

DVDD_3.3v
C62
0.47uF
DGND
DVDD_0.9v_VREF
Icsao lcsm
0.047uF | 0.047uF
C613 C614
0.47uF | 0.47uF|

DGND

DVDD 3.3v  DVDD_1.8v DVDD_3.3v
DVDD_3.3v
0.047uF C63 U36 RN4 D30
R35p R35 11 1 16
2 D 2k Ve :8*2 10 2 15 9 Q
DGND 05 -2 3 14 | 8o
81 e 1 - s 4 13 5
82 5 HEX SDA HEX_SDA 23 g\‘JA :873 7 & s 5 [E>
EZ 5 HEX_SCL §§ HEX_SCL 22{ scL 1028 £ 11 2 F
B8 10_1 316 aND [
95 -
5 10_0 DP  GND [-8—
% 10_8 [DS-C324R1
10_9
104
111 21 10_10
m 1 Apo 10_11
12 21 AD1 10_12 D31
AD2 10_13
18 12 10 14 2 15 9 A
GND 10_15 B
3 14 8 c
1 MAX7318 4 13 ] 515
DGND 5 12 || N Y
6 11 2 E
I 2PN T ale  anp A
8 9 7 6
ANS 180 DP _GND
[DS-C324R1
DGND
DVDD_3.3v
0.047uF C73 U39 RNS 180 D32
Vi 0 7 FH 1 16 A
106 |10 2 15 9lp
DGND |9 3 14 8
10_5 c
8 4 13 ] 5
INT 10_4 D
231 SpA 103 |-~ 4 12 41 g
22 - 6 6 11 2
scL 10_2 2 F
101 ATl G GND
10°0 [ —l DP  GND
DVDD_3.3v :8—3 14 [DS-C324R1
15 DGND
10_10 13
1 Apo 10-11 (18
21 AD1 10-12 (1T
AD2 10_13
10_14 (2
12 -
GND 10_15
1 MAX7318
DGND
R388 R389 R383 R384 R385 R386 R387
150 150 150 180 180 150 150
D35 D36 D37 D38 D33 D34 D16 D17
LED_YELLOW W LED_YELLOW W LED_YELLOW W LED_YELLOW LED_RED LED_RED LED_GREEN LED_GREEN
N N N N N N N
DVDD_3.3v DVDD_0.9v DVDD_0.9v_VREF J_
v DGND
AVIN VREF
DVDD_1.8v
s VSENSE ]—glf;z,,
vbbQ -
PVIN
VT J30
.
4T EXPAD  SD# i
GND
2|,
c139 |+
L2997 470uF c13e——= Jumper-2
DGND 0.47uF
DVDD_1.8v
—Lcse —Lcao —I—c79 c78 —I—c77 —Lc14o
oarwr | oa7uF | o47uF | 0.47uF | 0.47uF ] o47uF
Rice University [—{\l . L
—I—c142 —I—c143 —I—c14e —I—c147 —I—c144 —Lc145 Title C Wy
4.7uF 4.7uF 4.7uF 4.7uF 4.7uF 4.7uF WARP FPGA Board e
DGND Description Rev
DDR2 Power and User I/O Expanders 22
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DVDD_2.5v
SW5
— P!
pa [l e — ol USER DIPSWO
6 3 USER_DIPSW. USER_DIPSW1
5| == [4 USER_DIPSW. USER_DIPSW2
== - USER _DIPSW3
SWDIP-4
c151 Cc149 c148 c141
252 —— 250 —— 248 —— 246
0.47uFy 1k 0.47uFy 1k 0.47uF> 1k To.qu 1k
T : : !
DGND
DVDD_2.5v
Cc278 u25
vce Vi J—_L 3 10
v- ca7 c48
5
DGND 0-47uF 0.47UF 0.47UF 6
C234 ci+ GND
0.47uF DVDD_2.5v DS2431-T50C6
I— ci- READY [ DGND
FORCEOFT# 15 DVDD_3.3v
0235_1_—_L [ FORCEON
0.470F INVALID# 10— 150 o634
s 0.47uF
ART_TX Cz- ART_TX_RS232
 UART TX__ 11 |
L s g PO e S
- & o
__ 8|
L——‘L GND oss
NM-1nF g
bGHRD MAX3319
DGND DSUB-9P
Uss DVDD_5v
19
veeio vee
R376 c737—I——I—c742 c738
3vaouT 10k o.o47uf 0.470F £7uF
Reset# DGND J58
ie — voo_su
Tx and Rx labels are swapped USBDM |7 510"
USBDP D+
4 FTDI_TXD FTDLTXD 30 | 1yp 2
4 FTDI_RXD §§ FTDI_RXD 2
RXD
—3 R NC5 [F—x SHELLO
—=5{ psp# NC12 H2—x SHELL1
—Z pco# NC13 (13—
8 R380 USB8
cTS# NC23 [F23—x
—311 prR# NC25 [-25—x 0
D27 LEI}}RED R377 280 RTS# NC29 22—
CBUSO
Ra7¥ 880 10 gggg‘ et |28 DGND
D28 LED_RED 2 est
—11 ceuss .
—2{ ceusa GND
GND (20
—2 oscl AGND
—=28 0scO Gnp 12
GND
FT232RQ 1
DGND

11 1
2| iz
13 13 3 3
1414, 44
15 15 5 5
16 6
116 6
17 7
5 18115 gff
5 19 149  of2
20 10
5 20 10
5 CONNZ20
5 DEBUG[8:15] <@ DGND DGND > DEBUG[0:7] 5
DVDD_3.3v DVDD_2.5v
PB_LEFT >>  PB_LEFT 5
C713 1
0.47uF
=l
DGND
DVDD_3.3v 2 PB_UP >> PBUP s
1
R345 el ey
1k
EEPROM DIO_sseepROM DIO 5 PERIGHT 5 pg micHT 5
1
e s
DGND
VDD 5v PB CENTER %% pg GENTER 5
1 716] | 0.47uF
J9 }o sw2
2 R36;
vee 2
3 PB DOWN % og pown 5
TACH 718 |0.47
1 -47uFg
GND [ —_
Fan Header
Fan Jumper 2
DGND DGND
RLEDO
RLED1
RLED2
RLED3
GLEDO
GLED1
GLED2
GLED3
R253 R249 R247 R245
82 82 82 82
D21 D19 D14 D11
LED_RED LED_RED LED_RED LED_RED
N N N N
DGND
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DVDD_3.3v
u7
ERRLED and CF_CD1 CF_CD1 DVDD_3.3v
on SystemAce CF_ERRLED > SE# Vee “
GND B 556
SN74CBT1G125 D9 LED_RED
DGND Controls Errled blinking
DVDD_3.3v U34 DVDD_3.3v A
J56
181 vee Aoo |22 Tan]| cFAo veeH -
vce Aot 2 142 cFro1 VCCH [
Ao2 (-1 121 CFAo2 veeH (37
Aos (17 139 cFao3 VCCH 32
Ao4 (18 187 CFA04 veeH 18
Aos (12 1321 CFAos vecH 22
Aos (12 134 cFaos veCH o2
A07 CFA07 VCCH
11 130 DVDD_3.3v
A08 (17 159 CFRO8 10 T
A09 [ 123 CFA09 voeL (2
A10 CFA10 vCCL
25 L
21 5 vocL 5
RESET poo (52 | cFDoo veel (—oF
CSEL po1 (52 2 cFDo1 veel B4
R117 140 R11 R10@> <§111 Doz 75 104 | GFDO2 VCOL Mg
5.1k K NM 1S Gk Do3 =2 104 cFoos veel 22
D04 CFDO04 veeL
N Dos -4 Tia-| oFDos 78 SYSACE INIT
INPACK D06 2 15 CFDOs CFGINIT 83 cEProG gﬁYSACE INIT 21
BVD1 DO7 CFDO7 CFGPROG YSACE_PROG 21 DVDD 5
47 7 v
BVD2 D08 (47 - cFpos a9 VSACE
VS1 D09 (35 15| CFDO9 CFGMODEPIN [-5= YSAGE YSACE_CFGMODE 21
Vs2 D10 5 o= | CFD10 CFGADDRO [~ YSAGE YSACE_CFGADDRO 21
RDY/BSY D11 24 105 | CFD11 CFGADDR1 [~ YSAGE YSACE_CFGADDR1 21
WP D12 CFD12 CFGADDR2 = YSACE_CFGADDR2 21
D13 [-22 114 cep13 8
30 116 108
D14 -3¢ 1o CFD14 POR_BYPASS [0 1
aa D15 CFD15 POR_RESET 1
[ORD POR_TEST [F4—x
35 owR cE2 |32 138 { crcEn DGND Re31
= |96 CF ERRLED : :
oy 119 | SECE2 ERALED CF_ERRLED DVDD_3.3v 4.7k
CD2 [ ia{ oFCD2 STATLED Y R330 4.7k
CD1 CFCD1 D12 LED_GREEN S>USB_POWER 22
WE (38 131 crwe cFRsvD (133
WAIT |42 140 crwaiT R336
WAIT "4q 3 180 NN FPGATOK 6 10k
GND REG -5 12a | CFREG CFGTCK [mo7 TDI/TDO cross over here.
GND OE CFOE CFGTDI o5 FPGATDO 6 1o rpca is only device u
CFGTDO FPGATDI 6 1 this gTaG chain
DGND Compact Flash Socket CFGTMS 88—« 55 FGPA TMS 6 . DGND
5 SYSACE_MPCE 421 mPce DVD 3.8v pvD 3.3v
5 SYSACE_MPBRDY MPBRDY
5 SYSACE_MPWE g MPWE L DVDD_3.3v DVDD_3.3v
5 SYSACE_MPOE 41 | MPOE R341 Ro7 R98 R1000< R99
5 SYSACE_MPIRQ MPIRQ us2
: 10k 10k 10k 590 J53
5 SYSACE_MPA[0:6] VSACE MPAO 70 s
VSAGE MPAT g | MPAOO Vee s VCC_3.3v
VSAGE MPAZ g | MPAO1 4 5 . GND
VSAGE MPAT —ao| MPAO2 TSTTMS A 181 2 & Vs GND
VSAGE MPAL 45| MPAO3 TSTTCK Hea 281 |3 o TeK GND
VSAGE MPAs g | MPAO4 TSTTDI %A 381 1 S 11 GND c
VSAGE MPAG a5 | MPAOS TSTTDO 4A 4B1 DO GND
MPAO6 GND
5 SYSACE_MPDI0:7 K YSACE MPDO g OE#  1B2 *—121 etz
YSACE_MPD1__g5 MEBOU R339 232 IS
S 01 382
YRACE MPDs o] MPDO2 ° GND  4b5 |18 DVDD 3.3v
VSACE_MPD4 g1 | MPDO3 SN74CB3Q3257 DGND
VSACE_MPD5 __gg | MPDO4 R89 R87 R93 R86
YSACE_MPD6 5o | MPDO5 DGND 10k 10k 10k 590
S| e
56 | 93
53 Mrbos o sscE o 2 USBC_TglIus USBC_TSTTMS 22 H
—521 mpD10 RESET [-33 SYSACE RESET ___%5svSACE_RESET 21 e USBC_TSTTCK 22
51|
50 MPD11 9 USBC TTDO USBC_TSTTDI 22
MPD12 GND USBC_TSTTDO 22
49 | 18
MPD13 GND
__48 | 26
MPD14 GND |22
—47 MPD15 GND 33
GND
54
GND |22
GNp |52
GND |23
GND |58
GND
100
GNDp 199
anp 19 o
GND
112
GND
GND 120
oNT N GND 129 " " .
2RIV orovorarooornyna oo GND | 138 Rice University
SO N T O 600000800 S =g aND 142
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A
EXT_12v EXT_12v
J55A S>LRRCHr[0:12] 5
DVDD_3.3v LRRCtri0 1 [ Rrouio LRRowH2 |20 LRRCtrl12 B
LRRCtrl1 § Gnd vad 12 LRRCtrl11
3 TRRGHE LRRCt1  LRRCtI11 [~ ——Fpeiiio—~
P-Chan MOSFET TRRGISL T o] LRRCWi2  LRRCH110 H——00
f n LRRCtrl9
LRRCtri4| £ cnd LRRCtr9 (12 TRROUE
CRRGITS | LRRCI4  LARCHS 3 CRRCi?
R391 O 8 LRrcrs LRR%t:Z 2
9 PWRRSTINGC 101 inhibit LRRCrls (11 LRRCIG
Ra7. _L F17_50 1
82 DGND DGND
B
LED_GREEN
D2,
2
EXT_12v EXT_12v
DVDD_3.3v DGND
R350 2k J558 |
LRR_MuxCtrl — g; MuxCtrl LRRCtri21 ig LRRCtri21
93 | Reset Gnd 78 LRRCtrI20
us7 23 Gnd LRRCH20 (-4
CigMode Vdd
16 vee s H— 25 ModSelo  LRRCl19 48 LRRCUI1
vdd Gnd
20 SYSACE_CFGMODE STSACE CPGMODE = BLY 181 27 ModSelt  LRRCHi18 44 LRRCUIS
SYSACE_CFGADDR2 5 [ o8 43 LRRCt17
20 SYSACE CFGADDR2 = 2A 2B1 ModSel2  LRRCtrl17
20 SYSACE_CFGADDR1 SYSACE_CFGADDR1 9 11 DVDD_3.3v 29 4
SYSACE_CFGADDRO 12 ]3A 3BT Iy 260 T LRR_CCLK 30 | Gnd vdd 7,7 LRRCHrl16
20 SYSACE_CFGADDRO A 4B1 > 6 LRR_CCLK §§ TRR DIV 51| CCLK LRRCHrl16 [~
s T =1 6 LRR_DIN 40N Gnd |42 RRCHII5
OE# 1822 H==|% LRR PROG B 321 Gnd LRRCU15 (-39 LT
282 == PROG_B  LRRCtri14
R3540 ag2 2 He==: LRR_INIT 22 vad Gnd [ LRRCtrl13 ¢
GND  4B2 18 4 = |5 3B INT LRRC113 [-38
SN74CB3Q3257 SWDIP-4 Mhole Mhole
R254 1k DF17.50 1 .
oGiiD . bGND bGND SLRRCHI[13:21] &
DGND
DVDD_3.3v
DVDD_3.3v
uss R399 R39;
1 LRR_MuxCtrl 1K » 1k
Vee S Both nets above
20 SYSACE RESET SYSACE_RESET ala 181 L2 LRR_RESET#
6 CFG_INIT# 7 on o1 |5 LRR_INIT
6 CFG_PROG# CH N 281 [ TRR_PROG B T
12 an 4Bt [ DVDD_3.3v
a SYSACE_RESET# c153
OE#  1B2
282 [-6 — YSACE_INIT 20 1 0.47uF,
R1130 3g2 |10 YSACE_PROG 20 -
GND  4B2 )
SN74CB3Q3257
DGND
DGND
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