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Cyclone IV GX FPGA Package Top

(A) Bank 3 - DDR2 SDRAM x32

(B) Bank 4 - DDR2 SDRAM x32, FLASH, SSRAM, SHARED FSM BUS BANK 7
(C) Bank 5 - HSMC PORT B BANK 8
(D) Bank 6 - HSMC PORT A VCCIO = 1.8V
(E) Bank 7 - DDR2 SDRAM x32, ETHERNET VCCIO = 1.8V
E (F) Bank 8 - DDR2 SDRAM x32, mDDR SDRAM x16, LCD DDR2 x32
(G) TRANSCEIVERS - PCIE x4/HSMB and HSMA XCVRs DDR2 x32 USER DIPSWITCH, PUSH BUTTONS
(H) TRANSCEIVER POWER GRAPHIC DISPLAY ETHERNET, HSMC PORT B
(1) Some Clocks HSMC PORT B ’
(J) Configuration
(1) Veciovaer o VoA VECCLIEN VCCIO9 VCC_CLKINSB VCCIO8 VCC_CLKINBA VCCIO7
M) G d
EN)) G;gﬂﬂd and NCs ! ! ! ! !
Configuration | 4[| joBank8B| . | voBak| [ mmns |
pins —IJl* I/0 Bank 9 (10). (11) /0 Bank 8 84 (10) /0 Bank 7 |
EDS:I Hight, T:::p. and Bottom Banks SUFIDOF'[: l :
Transceiver Channels 4-7 3.9-V LVTTLLVCMOS ! |
HSMC XCVR PORT A N 3.0-‘-.# LVTTLLVCMOS | |
- © 2.5-V LVTTULVCMOS | © | BANK 6
@ 1.8-V LVTTL/LVCMOS - Jet-vecios  vecio =25viev
gl - 1.5-V LVCMOS | g HSMC PORT A
& 1.2-V LVCMOS il 2
PPDS | |
2 VDS |
S RSDS |
mini-LVDS |
Bus LVDS (7) | |
LVPECL (3) | |
';‘ﬁ" SSTL-2 class | and 11 |
X SSTL-18 CLass | and I |
g HSTL-18 Class | and I 1|
o || o HSTL-15 Class | and Il (| BANK 5
Transceiver Channels 0-3 ol © : HSTL-12 Class | and Il (4) | @ || J=+vceios VCCIO = 2.5V
PCIE x4 or a fa Differential SSTL-2 (5) = | HSMC PORT A
HSMC XCVR PORT B 9 - || 3 Differential SSTL-18 (5) Il =
6 || = Differential HSTL-18 (5) | |
< Differential HSTL-15 (5) | |
2 ||& Differential HSTL-12 (&) I |
G 3.0-V PCI/PCI-X (8) | |
G 10 Bark e e ToBam T vomens | o
j : /O Ban
I pins | (10, (11) |VOBank3| g4 10) el il
[ [ [ I
VCCIO3 VCC_CLKIN3B VCCIO3 VCC_CLKIN3A VCCIO4
BANK 3 BANKS 4
VCCIO = 1.8V VCCIO = 1.8V
DDR2 x32 DDR2 x32
PCIE FLASH
A SSRAM
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B1

PCI BRACKET

PCI Exioress Edge Connector

2.5V

3.3V_PCIE 12V_PCIE 12V_PCIE  3.3V_PCIE
J14 SW4
B1 Al PCIE_PRSNT1in _ — g PCIE_PRSNT2n x1
B +12V PRSNT1_N =5 1.7 PCIE_PRSNT2n_x4
+12V +12V 1
B3 | 1ov +2v A3 3 ir—r— -6 —|_
B4 GND GND Ad 4 U::I 5 USB DISABLEn R232 1.00K
PCIE_T_SMBCL B5 | SuoLK TAG 10 |AS 8 PCIE_JTAG TCK -
PCIE T _SMBDA[ B6 | SMoAr TR Tag 8 PCIE JTAG TDI_ 5 = TDA04HOSB1
BZ GND JTAG_TDO [-AZ — 2
s | % JAGTwe A8 : 3 Link Width DIP Switch
R98 DNI_3.3V_PCIE_AUX JTAG_TRSTN +3_3V
' 810 3 3vAUX 3 av 410
R99 \ A ~DNI_PCIE WAKEn R B11 \’;VA—KE N PER+S'T N ALl PCIE T _PERSTn
= KEY =
A12
o1z gﬁl\ém F{EFéELNKD s 9 PCIE_REFCLK P
PCIE_RX_PO B4 | SETop el Cata 9 PCIE_REFCLK N B; 8,18 _USB_DISABLEN
PCIE_RX_NO B15 | peton GND lA1s SO TX PO 4 PCIE_RX_P[3:0]
PCIE_PRSNT2n_x1 S]? GND PEROP ﬁ]? PCIE_TX _NO —
81z EE%NT27N7X1 PEgﬁg AL 4 PCIE_RX_N[3:0]
4 PCIE_TX_P[3:0]
— B19 1 peTiP  ,  RSVD2 [A13x
PETIN GND BCIE TX P 4 PCIE_TX_N[3:0]
B21 | GND PER1P [FA21 c 1
B22 GND PERIN A22 PCIE_TX N1
PCIE RX P2 B23 PET2P GND A23
PCIE_RX N2 B24 PET2N GND A24
B25 GND PER2P A25 PCIE TX P2
B26 GND PER2N A26 PCIE _TX N2
PCIE_ RX P3 B27 PET3P GND A27
PCIE_RX N3 B28 PETaN GND A28
B29 GND PER3P A29 PCIE TX P3
B30 rsyp3 PER3N 230 PCIE TX N3
PCIE_PRSNT2n x4 B31 PRSNT2 N X4 GND A31
B2 'gnD RSVD4 32
e PCIE_Slot N
3.3V_PCIE 1.8V
U26
PCIE T PERSTn 13 IVC\(; | V\L"- > 7 PCIE_PERSTn
PCIE T SMBCLK __ {2 |O VCC1 |O VL1 3 7 PCIE_SMBCLK ):g
PCIE T SMBDAT 11 | IO VCC2 IOVL2 = ——=F5FIF SvBDAT |
IOVCC3 10 VL3 (>
3.3V PCIE <189 j0vces  10vL4 F2—
T ﬁ— NC2 NC1 FB—
\ 4 /TS GND —7—_|_
R24 =

12V_PCIE

I”—/\/\/\—<

1.00k MAX3378

3.3V_PCIE

C11

C39 C387
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Cyclone IV GX Transceivers

2.00K 221

1.2V_VCCL_GXB

AD4

U10H

Cyclone IV GX
Transceiver Pwr

N7

K5

RREFO0 AE1

U10G
Cyclone IV GX
Transceivers
XCVR RX PO ACo QLo XCVR_TX PO
XCVR RX N0 aG1 | SXB-RX0p =% GXB_TX0p XGVR_TX_NO
XCVR RX P1__AAD GXBfRXOH GXBfoon XCVR_TX_P1
XCVR RX N1_aaq | GXB_RX1p GXB_TX1p XCVR TX N1
XCVR RX P2__ w2 gi%gé;n gig—%gn XCVR TX_P2
XCVR_RX_N2___ W1 B Rx p BT P XCVR_TX_N2
XCVR RX P3 (o | GXB_RX2n GXB_TX2n XCVR TX P3
XCVR RX N3 ()1_| GXB_RX3p GXB_TX3p XCVR TX N3
GXB_RX3n GXB_TX3n
HSMA RX PO mo HSMA TX PO
ASMA RX N0 R{ G§3—2§4p Gég—%“p HSMA_TX_NO
HSMA RX P1____ND GXBiRX4n GXBiTX4n HSMA _TX_P1
ASMA RX NT___ N1 | CXB_RX5p GXB_TX5p HSMA TX N1
ASMA RX P2 |2 g§2—2§5” gig—%f’” HSMA TX P2
HSMA RX N2 |1 XB—RXGP XB—TX6P HSMA _TX_N2
HSMA RX P3 o | GXB_RXén GXB_TX6n HSMA TX P3
ASMA RX N3____j1 | GXB_RX7p GXB_TX7p HSMA TX N3
GXB_RX7n GXB_TX7n
EP4CGX150DF896_DDR2_Swap_hsmc
Version = 0.1 Preliminary
XCVR_RX_PO R84 0 PCIE_RX_PO XCVR_TX_PO. 0.1uF__ || C324 PCIE TX PO
R86 DNI HSMB_RX_P0 [
XCVR_RX_NO R85 0 PCIE_RX_NO DNI | C323 HSMB_TX PO
R87 DNI ASMB_RX_NO |
XCVR_RX_P1 R88 0 PCIE_RX_P1 XCVR_TX NO. 0.1uF__ || C341 PCIE TX _NO
R89 DNI HSMB_RX P1 |
XCVR_RX_N1 R90 0 PCIE_RX_N1 DNI | C340 HSMB TX_NO
Ro1 DNI HSMB_RX N1 |
XCVR RX P2 R92 0 PCIE_RX P2 XCVR TX P1_0.4uF || C326 PCIE TX P1
Ro4 DNI HSMB_RX P2 |
XCVR RX N2 R93 0 PCIE_RX N2 DNI | C325 HSMB_TX Pi
R95 DNI HSMB_RX_N2 |
XCVR RX P3 R96 0 PCIE_RX P3 XCVR TX N1 0.uF || C343 PCIE TX N1
R97 DNI HSMB_RX_P3 [
XCVR RX N3 _ R100 0 PCIE_RX N3 DNI | C342 HSMB TX Ni
T Rio DNI ASMB_RX N3 |
XCVR TX P2 0.1uF__ || C328 PCIE TX P2
[
DNI | C327 HSMB_TX P2
[
XCVR TX N2 0.1uF || C345 PCIE TX N2
[
DNI | C344 HSMB TX N2
[
XCVR TX _P3. 0.1uF__ || €330 PCIE TX P3
[
DNI | C329 HSMB TX P3
[
XCVR_TX N3 0.4uF__ || C347 PCIE TX N3
[
DNI C346  HSMB TX N3

VCCL_GXB
VCCL_GXB
VCCL_GXB
VCCL_GXB
VCCL_GXB
VCCL_GXB
VCCL_GXB
VCCL_GXB
VCCL_GXB

RREFO

VCCA_GXB
VCCA_GXB
VCCA_GXB
VCCA_GXB
VCCA_GXB

VCCH_GXB
VCCH_GXB
VCCH_GXB
VCCH_GXB

N5

L6

us

W7

EP4CGX150DF896_DDR2_Swap_hsmc
Version = 0.1 Preliminary

2.5V_VCCA_VCCH_GXB

(2.5V)

®

16 HSMB_RX_P[3:0]

16 HSMB_RX_N[3:0]

16 HSMB_TX_P[3:0]

16 HSMB_TX_N[3:0]

16 HSMA_RX_P[3:0]

16 HSMA_RX_N[3:0]

16 HSMA_TX_P[3:0]

16 HSMA_TX_N[3:0]

3 PCIE_TX_P[3:0]

3 PCIE_TX_N[3:0]

3 PCIE_RX_P[3:0]

3 PCIE_RX_N[3:0]
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Cycslone IV GX Banks 3 & 4

1.8V B3 B4 70 pins of translation 12 DORZB DI SHARED BUS INTERFACE
R166 499  RUP2 S FSM_D[15:0] > FSM_D[15:0] 9,13,14
R165 499 RDN2 U108 12 DDR2B_DQS[3:0] > e _
: , 5
= uioa Cyclone IV GX Bank 4 12 DDR2B_DM[3:0] —> [ > FSM_A[25:1] 89,1314,
Cyclone IV GX Bank 3 FSM A4 AGoE 12 DDR2B_AN12:0]
DQOB = > USER INTERFACE

DDR2B_DQ6 AE3 DQ1B/DIFFIO B5n DDR2B DQi4 Fﬁigﬁ gE(KD - Xg? DQOB/DIFFIO_B67p 12 DDR2B_BA[1:0] USER LED[7:0]

DR2B DQ4 - AE12 0B/DIFFIO_B67n _BA[: : .
BDRZB D81 /ng DQ1B/DIFFIO_B&p Bosgjg:gli:g_g}gp AG __ DDR2B DQ9 FSM_A3 AAZI BSOB/DIFFIO_BGQp DQ2B/DIFFIO_B54n ﬁég? HSMBFS?AX AD22N10 D> [ > USER LED[7:0] 789,141
DDR2B_DQ3 Al | DI DIFAS Bon DSgB/DIFFloiBwp AE13 DDRZB DOTS FSM_A6 AH27 | bQoB/DIFFIO_B70n DQ2B/DIFFIO_BSSn =) oo FSM_A10 12 DDR2B_RASN e (] USER DIPSW[7:0] 7,172
DDR2B DQ0 AG5 | DA BIDIEFS Bl O Bi7p | AGl0 DDR2B DQ12 HSMB TX D P6 AG28 | pqop/piFFIO_B72p DQ2B/DIFFIO_B59p 4! 23 FSM D9 12 DDR2B CASn -

DDR28_DQ2 Ak | D3 BDIFFIO b1 n nggg:lﬁgo_msg R Here AD24 | poog/RUP2 DQ2B/DIFFIO_B60p 442 —HsiE A 5 F7 12 DDR2BWEn |
DDR28_Das AHS | DO1B/DIFFIO B12p DQ3B/DIFFIO_Bign [-Adle DDRZE DAS 2 AE24 DQOB/RDN2 DQ2B/DIFFIO_B61p [~ FSM A16 12 DDR2B CSn FLASH INTERFACE
DDR2B DQ7 aks_| B9 “Bian DQ3B/DIFFIO Bion |-AH12 DDR2B DQ13 DQ2B/DIFFIO_B62p [~ "5 —1sMB T D Ni6 12 DDR2B ODT |
DQ1B/DIFFIO_B13p DO I o-Baen [CaG13DDR2B D10 HSMBTX D N7 A7 | pyog/pIFFIO_Bedp DQ2B/DIFFIO_B63p 12 DORZB ODT | FLASH_CLK [ FLASH CLK 1314
DDR28 DMO_AE3 | py1B/DIFFIO_BSp DQ3B/DIFFIO_B22n [-AHEDDAZE ATO FSNrATS AGoo"| DOSOB/CQIBIDPCLKS/DIFFIO_Bsan AE19___ HSMB RX D N6 12 DDR2B CIK P -
DDR2B DASO____ADS | p518/CQ1B/DPCLKO/DIFFIO_BY - R 327 | DIFFIO_B70p DM2B/DIFFIO_B46n ") nop HSMB TX D P15~ 12 DDR2B CLKN |
past " T3BIDIFFIO_B12n |6 DDR2B DM HSMB AH2B 1 b|FFI0 B72n  DQS2B/CQ3B/DPCLK4/DIFFIO_B58p 12 DDR2B CKE
DM3B/BWSn3B/DIFFIO_B12n HAE—Frose e FSM D4 AKoR _ FLASH OFn
DIFFIO_B64n DDR2B_DQ30 » FLASH_OEn 9,13,14
oM A1 A DQS3B/CQ3Bn/DPCLK1/DIFFIO_B21n DQUB/DIFFIO_Bagp |15 DDA2B DA% >
FSM_A5 DIFFIO_B9p AB16 DDR2B DQ23 FSM_A8 AF16 | bFFi0 B3s DQ4B/DIFFIO_B39n [FAK13
AHS | p|FFIO_B10n DQSB/DIFFIO_B25n DDRSE Das? HSMB RX D P13 AGie _B38p AK{7 _DDR2B DQ25
FSM_A18 AK3 3 DQ5B/DIFFIO_B27p [—44Z DN DIFFIO_B38n DQ4B/DIFFIO_B42p 1= 1o PDRoB DQ27 9 HSMB TX D P16 o MAX Il INTERFACE
HSMB TX D N15__ aKg | DIFFIO B11p IFFIO Bogn | -AK8  DDR2B DQ20 HSMB RX D N16__AD16 | prri0 Baop DQ4B/DIFFIO_B4zn (-AK1B—F52e—F57
HSMB RX D N13__Ap1q | DIEFIO-BISn POe B OIS Baon [aA15 DDR2B DQ16 HSMB RX D P10 AE16 | biFrio B4on DQ4B/DIFFIO B43p bW —pF5ese 5
PIFFIo-Bn DQSE/DIFFIO_Batp [AELS s i S AL DIFFIO B41p DQ4B/DIFFIO_B43n —AL!8—F5o5E—5852 MAX_OEn [ MAX_OEn 9,14
D_P13 - AK11 DIFFIO_B41n DQ4B/DIFFIO_B46p
HDDr2a Ok >—eta| DIFFIO_ Ban DQSB/DIFFIO fae [AH15_DDA2B DQTE HSMB RX D P11_AGI1Z | piFFI0 Badp DQ4B/DIFFIQ_B47n (-At12 _DCHER DEST
DDR2B CLK N aG4 | DFF9-5aP DOSB/DIFFIO Bamn | AH16 DDR2B DQ2i FSM_AT1 AH17 | p|FFIO_B44n DQ4B/DIFFIO_B54p HSMC PORT B
HSMB RX D N15__AGS | pprig g DQSB/DIFFIO_B36n [-AK14FSM DO 14 Yi7 _ DDR2B DM3
HSVE RX D P14 AHA | DFri0 pan : DDR2B_DM2 FVAZ: aais | DIFFIO Baop CLKa/DIFFIO Bayh | 4417 DDR2E DOS3 SMB_RX_LED
- AB13 S4B/CQ5B/DPCLK3/ _B37n H
DMSE/BWSNSB/DIFFIO_B20n IpF15_DDR2B DQS2 HSMB RX D P9 AJ19 B:EE:g—gigg Das4B/CcQ o0 HSME RX D P6 [ HSMBRX_LED 7,17

DDR2B BAO  AA12 | p\iri poml oD/ CAsEN - ESV A H—AKI DIEFIO B4sn DIFFIO_BSSp |5, HSMB TX D P14 HSMA INTERFACE

DDR2B A12 _ ABR11 DIFFIOiB202 DIFFIO Bi4n |-AE12 FSM_A14 HSFl\/SlB CLls 50T B3 :(E}g DIFFIO_B48p DIFFIO_B59n =\ 5c FSM A21 )

DDR2B A9 AG7Z | birFi0 B24 DIFFIO_B15n [FAHSFSMA19 319 4 piEFI0_Bagn DIFFIO_B60N [ e2—Fe-55 USER DIPSW[7:0] «—] USER_DIPSW[7:0] 7,17,20

! p — AF13 DDR2B ODT HSMB_RX D_P8 AK20 DIFFIO B61n
DDR2B_A3 AH7 DIEEIO B24 DIFFIO Bi6n P11 DIFFIO_B50p | AK27 FSM A24
A Sl 5 AH10 DDR2B WEn HSMB TX D P11 AK21 I0_B50n DIFFIO_B62n 37 PCIE_PERSTn

DDR2B A0 AG14 | pyeri posp DIFFIO_B17n DDR2E RAS DIFFIO_| AJ25  HSMB RX D N7 >

DDR2B A6 AH14 — DIFFIO Bi9p FAG12 n DIFFIO_B63n AG18_HSMB RX D P12

DDR2B_A1 AKg | DIFFIO_B26n oo [ AGE __ DDR2B A7 HSMB TX D P9 AJ22 | pyerio Bsip DIFFIO_B47p 3.7 PCIE SMBOLK _ ——

DIFFIO_B29p DIFFIO_B22p FSM_Di2 AK22 B - 37 PCIE_SMBDAT |
DDR2B _CASn__AK10 DIFFIO_B51n AEDD FSM D8 :
FSM A7 A1 | DIFFIO_B29n AA16  DDR2B A8 HSMB BX D N2 AG20 | peri0 pszp DIFFIO_B58n <
HSMB RX D P15 A}‘(13 DIFFIO_B34p DIFFIO_B25p AK7 DDR2B_A5 FSM_A9 AH20 DIFFIO B52n FSM D6
DIFFIO_B34n DlEE:O,gggn AJO DDR2B_BAT HSMB TX D N10 _ AH21 DIFFIO_B53p DIFFIO_B65p :\ﬁg{ FSM D13
B:FFlgiBSOg AB14 __DDRZB A2 HSMB_TX_D N13 Ad21 ] p)ri0 Bsan DIFFIO_B65n Ao — e 557 HSMB RX D P7 HSMB_RX_D_P7
DIFFIO_B31n [-AE15 DDRZB A1 HSMB CLK NP2 _AG22 | 110 gsep DIFFIO_B66p [A22 FSW AD HSMB RX D NE HSMB_RX D_N8
DIFFIG B33y | AK12  DDR2B GSn HSMB TX D N8 AH22 | p)rrio Bsen DIFFIO_B66n 4522 —=rn -2 HSMB RX D P8 HSMB_RX_D_P8
DIFFIO_B3gp [~Adld FSW-DI5 DIFFIO_B68p [ "orHSMB TX D P10 HSMB RX D P9 & HSMB_RX_D_P9
DIFFIO_B2ap [ AA13 DDH2E CKE o AE1 1 piFFI0_BS7p DIFFIO_B68N [y non FSM_D5 HSMB RX D N9 & HSMB_RX_D_N9
~B3on [ AGls  DDR2B A4 HSMB TX D N14 _AF22 | p\rrig gs7n DIFFIO_B71p HSMB_TX_D_P12 HSMB_TX D N16 % HSMB_TX_D_N16
DIFFIO_B32n i ooib [[AE23
18v L CGX150DF896_DDR2 Swap_h DIFFIO_B71n
EP4 15 _Swap_hsmc
Prelimi EP4CGX150DF896_DDR2_Swap_hsmc
ion = . i N1
c138 c1s7 Version = 0.1 Preliminary 2.5V 2.5V 1.8V 1.8V Version = 0.1 Preliminary 2.5V 2.5V 7 HSMB_TX D 5 C>>
il HSMB_CLK OUT P2 HSMB_CLK_OUT_P2 9
;0'1”': ;om c122 ci21 C136 C135 c127 10120 >
- - HSMBT CLK_IN_P2 HSMBT_CLK_IN_P2 16
IO.'IUF IO.1UF IO.'IUF :|_:0.1UF :_L:OJUF :0.1UF C>>
= = = N 18V U35 2.5V ” 18V 2.8V
1.8V U38 2.5V HSME TX D N13T—12— VCCA VCCB —128——|1_6 HSMB T TX D N13 C134 1.8V u33 2.5V C133
L] A0 BO 16 HSMB T _TX D N10_ 3 T 4] 8
HSMB_RX_D_N14 o | YOCA VCCB 7976 HMB T RX D N14 HSMB_TX D N10 31 A1 Bl T VB T X D Pe S 0.1uF VCCA Vees L owr
HSMB_RX D _N12 5| A0 BO 516 HSMB T RX D N12__% HSMB_TX_D_P9 4o 5o |17 - =
Al B1 16 HSMB T RX D _P6____» SMB_TX_D _N14 5 1616 HSMB T TX D N14__» =
HSMB RX D P6 4 17 = A3 B3 16 HSMB T TX D P15 > 2 5
A2 B2 616 HSMB T RX D N6 SMB_TX D _P15 8 15 GND DIR
HSMB_RX D N6 51 A3 B3 |16 SMB TX D N8 - A4 B4 14 16 HSMB T TX D N8 > —
HSMB RX D _P7 6 B4 (1510 HSVB T RXD P72 A5 B5 16 HSMB_T_TX D P14 = =
HSMB_RX D _N10 7| A4 1416 HSMB T RX D N10 ) HSMB TX D P14 8 | Ag Bg 13 =D Pie ) B CLK IN P2 2 4 HSMBT CLK IN P2
HSMB RX D N8 g | Ao B5 316 HSMB T RX D N8 HSMB TX D P16 a|ne o Bol2 HSMB T HSMB_T TX_D_p1diSY A 5
HSMB RX D N7 o |28 o BS[H216 HSMBTRXD N7 o N GNDS  OEn e output SN74AVGTTAS Input 7,16 HSMB_ T TX D P11
< oF — — HSMB_TX_D_N12 7.16 HSMB T TX D NT1___ %
_[CHend okt " FXLA108 & i 7_HSMB TX D P11___ %
= - = 7.9 HSMB TX D N11 > 7,16 _HSMB_ T TX D Ni2
PrLATee < VB TR P
7 HSMB RX D P13 & 7.16
e 2 7 HSMB_TX D P13 9 7,16_HSMB T _RX D N13__9
1.8V U7 2.5V HSMB TX D P12 5| VCCA VCCB ¢ 16 HSMB T TX D P12 7_HSMB _RX_D_Ni5 g 7,16_HSMB T RX D P14
A0 BO 7_HSMB_RX D _P15
E—t{veea veee 16 HSMB T RX D P11 HSMB TX D N16 3 j e 1S HOWB T XD NI & D Pid__ % 7,16_HSMB T RX_D_P15
HSMB RX D P11 2 1 Ap Bo H2 X D P10 A1 B 16_HSMB_T_TX_D_P10__» 7_HSMB_RX
X D P10 18 16 HSMB T RX D P10 » HSMB_T 4 B2 17 HSMB RX D P16 7,16_HSMB T RX D Ni5 >
HSMB R 3 A2 16 HSMB T TX D P8 7.9_HS
HSMB_RX_D_N9 I B[z 16 HSMB T RX D N9 X HSMB TX D P8 5| s po[He S HSWETIXDFS & 716 HSMB T RX D P16
HSMB RX D P9 5 16 __16 HSMB T RX DP9 1 a4 B4 16 HSMB T TX D P7 -
HSMB_RX_D_P8 5 Bq [ 15 — ; HeME NG | as B5 s FevBE T TX D N6 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
HSMB_RX D _Ni1 7 14 A6 B6 Pe
AS B5 HSMB_TX D_P6 9 1o 16 HSMB T TX D _ _
HSWB RXDPIz 3 1310 HoME I XD < AT & BT e A Development Kit Board
HSMB RXD N16 o |28 ,  BS[T516 HSMB T RX D Ni6 o IR Cyclone IV GX FPG lop
Al < = — — —b n Copyright (c) 2010, Altera Corporation. All Rights Reserved.
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HSMB _CLK IN_P1

u10C

Cyclone IV GX Bank 5

100’1%\/\/‘R167 HSMB CLK IN_N1

AB30. HSMB_RX D PO
AD30 HSMB_RX D N1
AB28 HSMB_TX D _PO
AC28 HSMB _TX D P2
Y22 HSMB_RX_D_N5
AD27 HSMA D3

AE29 HSMA CLK OUTO0
AE27 HSMB_TX D N4
AE28 HSMB_RX D_P3
AG30 HSMB_TX D _P3
AA22 HSMB CLK OUTO
Y25 HSMB_CLK_OUT N2
AF30 HSMA D2

AA27 HSMB_RX D _P1
Y27 HSMA D1

AH29 HSMB_D0

AG29 HSMB_D3

AE26 HSMB_TX D _P5
AB25 HSMB _RX D N2
AA25 HSMB_CLK_OUT_P1
AB26 HSMB_TX D N2
AC25 HSMB RX D P4
AC30 HSMB_TX D _NO
AD29 HSMB_D2

AB27 HSMB_RX D _P2
AC27 HSMA DO

AD28 HSMB_TX D _N9
AE30 HSMB_D1

AE25 HSMB_TX D _N5

oA B e 2% DQIR/DIFFIO_R34p
DQ1R/DIFFIO_R34n DQ3R/DIFFIO_R46n
HSMB CLK IN N2 22— DQIR/DIFFIO_R36p DQ3R/DIFFIO_R47n
DQ1R/DIFFIO_R36n DQ3R/DIFFIO_R48n
HSMA RX D P14 —22- DQIR/DIFFIO_R3%p DQ3R/DIFFIO_R49n
HSMA X D Ni6 2> DQiR/DIFFIO_R40p DQ3R/DIFFIO_R50n
DQ1R/DIFFIO_R42n DQ3R/DIFFIO_R51p
—Y30 pQ1R/DIFFIO_R43n DQ3R/DIFFIO_R52p
DQ3R/DIFFIO_R53p
AA29 ] p\1R/DIFFIO_R44n DQ3R/DIFFIO_R53n
W27 | bQs1R/CQTRN/DPCLKS/DIFFIO_R38p
DM3R/BWSn3R/DIFFIO_R54p
HSMA RX D Ni4 320 DIFFIO_R39nDQS3R/CQ3RN/DPCLK7/DIFFIO_R50p
HSMA RX D P16 o1 | DIFFIO_R40n
DIFFIO_R42p DQ5R
AA3Q ] bEFIO_R43p DQ5R/DIFFIO_R54n
AB29 | p|FFIO_R44p DQ5R/DIFFIO_R56p
-W28 | DIFFIO_R38n DQ5R/DIFFIO_R56n
DQS5R/DIFFIO_R57p
DQSR/DIFFIO_R57n
oA e 28 DIFFIO_Rasp DQSR/DIFFIO_R59n
DIFFIO_R33n DQS5R/DIFFIO_R60p
—LU27 1 pIFFIO_R35p DQ5R/DIFFIO_R60n
—u2s |
HSMB_CLK_IN_N1 Wwog | DIFFIO_R35n
eV GNP W22 pIFFIO_R37p DM5R/BWSn5R/DIFFIO_R61n
DIFFIO_R37nDQS5R/CQ5RN/DPCLK6/DIFFIO_R61p
25 | BFFI0_R41p
_V26 | -
HSMB RX D N0 Arao-| DIFFIO_R41n DIFFIO_R46p
ESIEE D @R #1281 DIFFIO_Ra5p DIFFIO_R47p
HSME X D P5 A DIFFIO_R45n DIFFIO_R48p
HSME CLK OUT NTarat DIFFIO_R58p DIFFIO_R49p
DIFFIO_R58n DIFFIO_R51n
DIFFIO_R52n
HSMB RX D N4 Apps | o DIFFIO_R59p
HSMB _RX D N3 AD26 RDN3
EP4CGX150DF896_DDR2_Swap_hsmc
Version = 0.1 Preliminary
HSMA RX_D_PO_DNI R181___ HSMA RX_D_NO
HSMA_RX_D_P1_DNI R190 ___HSMA RX_D_Ni
HSMA_RX D _P2_DNI R194 __HSMA RX D N2
HSMA RX_D_P3_DNI R189 ___HSMA RX D N3
HSMA_RX_D_P4_DNI R188 ___HSMA RX D N4
HSMA_RX_D_P5_DNI R179 __HSMA_RX_D_N5
HSMA RX_D_P6_DNI R180 __HSMA RX_D_N6
HSMA_RX_D_P7_DNI R178 ___HSMA RX D N7
HSMA_RX_D_P8_DNI R177__HSMA_RX_D_N8
HSMA RX_D_P9_DNI R169 ___HSMA RX_D_N9
HSMA RX_D_P10 DNI R176 ___HSMA RX_D_N10
HSMA_RX_D_P11 DNI R175___HSMA RX_D_Nii
HSMA_RX D P12 DNI R187 ___HSMA RX D Ni2
HSMA RX_D_P13 DNI R186____HSMA RX_D_Ni3
HSMA_RX_D_P14 DNI R185 __ HSMA RX D Ni4
HSMA_RX_D_P15 DNI R191__HSMA _RX_D_Ni5
HSMA _RX_D_P16 DNI R193___HSMA RX_D_Ni6

HSMA TX D Ni2

u10D

Cyclo;Ie IVGX Banks 5 & 6

Cyclone IV GX Bank 6

DQOR/DIFFIO_R21n

e M29| DQOR/DIFFIO_R23p DQ4R/DIFFIO_R1p
HSMA RX D _P5 No7 | DQOR/DIFFIO_R24p DQ4R/DIFFIO_R1n
HSMA RX D P4 Rod DQOR/DIFFIO_R25p DQ4R/DIFFIO_R3p
HSMA RX D P10 Roy | PQOR/DIFFIO_R26p DQ4R/DIFFIO_R3n
HSMA RX D N10 Ro8 DQOR/DIFFIO_R30p DQ4R/DIFFIO_R5p
HSMA RX D P11 Tog DQOR/DIFFIO_R30n DQ4R/DIFFIO_R5n

DQOR/DIFFIO_R32p DQ4R/DIFFIO_Rén

HSMA RX D N11__ gmog DQ4R/DIFFIO_R7p

HSMA RX D Ng —bag | DMOR/DIFFIO_R32n

DQSOR/CQ1R/DPCLK9/DIFFIO_R29n DM4R/DIFFIO_R7n

DQS4R/CQ5R/DPCLK11/DIFFIO_R2p

:Sm BX D PO D29 | bqor/DIFFIO_R9p DIFFIO_Rép
K25

HSMA TX D P13 DQ2R/DIFFIO_R10p DIFFIO_R2n
K26

HSMA TX D N13 55| DQ2R/DIFFIO_R11p

HSVA TX D P3 DQ2R/DIFFIO_R11n DIFFIO_R4p
E30
HSVA TX D N3 DQ2R/DIFFIO_R13p DIFFIO_Ré4n
E30
DQ2R/DIFFIO_R13n DIFFIO_R8p
HSMA TX D P11 o7
HSMA TX D P5 H30 DQ2R/DIFFIO_R15p DIFFIO_R8n
DQ2R/DIFFIO_R19p DIFFIO_R12p
DIFFIO_R12n
— F21 DM2R/DIFFIO_R16p DIFFIO_R14p
DQS2R/CQ3R/DPCLK10/DIFFIO_R10n  DIFFIO_R14n
DIFFIO_R17p
'L%“&’Z TR)§< DD PN1§ M7 pIFFIO_R21p DIFFIO_R17n
M30
HSVA BX D N3 DIFFIO_R23n DIFFIO_R18p
M26
DIFFIO_R24n DIFFIO_R18n
HSMA RX D N5 Nog
DIFFIO_R25n DIFFIO_R20p
HSMA RX D N4 posg
HSMA RX D P3 Rac | DIFFIO_R26n DIFFIO_R20n
DIFFIO_R29p DIFFIO_R22p
HSMA RX D N0 Dag DIFFIO_R22n
HSMA TX D Nii [og | DIFFIO_Ron
HSMA TX D NE—Gaq ] DIFFIO_R15n DIFFIO_R27p
230
HSMA "CLK_OUT N1 Nop | PIFFIO_R19n DIFFIO_R27n
DIFFIO_R16n DIFFIO_R28p
DIFFIO_R28n
DIFFIO_R31p
DIFFIO_R31n

Eoq HSMA TX D P2
Eo7 HSMA TX D N2
Eo7 HSMA TX D _P1
Eog HSMA TX D _Ni
o7 HSMA TX D P10
Ho7 HSMA _TX D _N10
Hos _ HSMA TX D _Ni5
o9 HSMA TX D_PO
cag HSMA TX D _NO
Go6 HSMA RX D _P1
o5 HSMA _TX D P15
Go7 __ _HSMA RX D _Ni
Eog HSMA TX D P4
Eog HSMA TX D N4
o8 HSMA TX D _P9
Hog HSMA TX D _N9
Go8 HSMA TX D_P6
G29 HSMA TX D N6
M21 HSMA _TX D P16
Mo2 HSMA TX D _N16
Ko8 HSMA CLK OUT P2
K29 HSMA_CLK_OUT N2
129 HSMA TX D _P7
30 HSMA TX D N7
130 HSMA TX D P8
K30 HSMA TX D _N8
No4 HSMA RX D P2
M25 __ HSMA RX D N2
N29 HSMA RX D P7
N30 HSMA RX D N7
po7 HSMA RX D P8
pog HSMA _RX D N8
Ro5 _ _HSMA RX D P12
Rog__ HSMA RX D _Ni2

EP4CGX150DF896_DDR2_Swap_hsmc
Version = 0.1 Preliminary

HSMC PORT A

HSMA TX D P[16:0] >
HSMA TX D N[16:0] >
HSMA RX D _P[16:0] >
HSMA RX D N[16:0] >
HSMA CLK IN_P[2:1] —>

HSMA CLK IN N[2:1]

HSMA CLK OUT P[2:1]

HSMA CLK OUT N[2:1]

101

HSMA CLK OUTO0

L >

HSMA TX D_P2
HSMA_TX D_N2 >8;
HSMA DI[3:0] C>>

HSMC PORT B

HSMB CLK OUT PJ[2:1] <:|
HSMB CLK OUT N[2:1] Cl
HSMB_CLK_IN_P1 <:|
HSMB CLK IN N[2:1] Cl
HSMB DI[3:0] C>>
HSMB_CLK_OUTO0 ]
HSMB_TX LED T >

MAX INTERFACE

59 HSMB TX D P16

HSMA_TX_D_P[16:0]
HSMA_TX_D_N[16:0]
HSMA_RX_D_P[16:0]
HSMA_RX_D_N[16:0]

HSMA_CLK_IN_P[2:1]

HSMA CLK_IN_N[2:1]

16
16
16
16
9,16

9,16

HSMA_CLK_OUT_P[2:1] 16

HSMA_CLK_OUT_N[2:1] 16

HSMA_CLK_OUTO 16

HSMA TX D P2 16
HSMA TX D N2 16

HSMA _D[3:0] 16

HSMB_CLK_OUT P[2:1]

59,16

HSMB_CLK_OUT N[2:1] 16

HSMB _CLK_IN_P1 16

HSMB_CLK_IN_N[2:1]
HSMB_D[3:0] 16

HSMB_CLK OUTO_ 16
HSMB_TX_LED 7,17

5 HSMB TX D N16 >
16 HSMB TX D N9 »

8,16 HSMB_TX_D_P[5:0]

16,20 HSMB_TX_D_N[5:0]

S

16 HSMB_RX_D_P[5:0]

>

16 HSMB_RX_D_N[5:0]

S

==

=N

/N

>

A

&
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o

8 7 6 [ 5 v 4 3 [ 2 1
Cyclone IV GX Banks 7 & 8 =y
FSM_A1 S FSM_A1 9.15
1.8V_B7_B8 FSM_A20 S FSM_A20 9.15
R170 49.9 RUP4 HSMB_RX_D_P16 HSMB_RX_D_P16 9,15
RI71 49.9 RDN4 Ut0F >
L UT0E Cyclone IV GX Bank 8
= Cyclone IV GX Bank 7 y MAX_CSn MAX_CSn 14 DDR2A x32 INTERFACE
F E1g _ DDR2A DQ1i5 II;(IEIETDéI'yCLK .53 DQTT/DIFFIO_T5p A3 DDR2A DM3 MAZED MAX_WEn 1411 ppRoA DQ[31:0]
DQ2T/DIFFIO_T56n [~ DDRoA DTS TSN D o | DQIT/DIFFIO_Tép DMST/DIFFIO_T20n =24 ——F5R52 5037 - >
DDR2A DQ7 22 | Lo t/DIEFIO T BQ@B:EE:O—EG” Do> ___DDR2A DQ8 LCD DATA6 E10 BQTB:EE:O—P” BQE’PB:EE:O—PQ” E13 __ DDR2A DQ29 SSRAM_BAn SSRAM BAN 1 11 DDR2A_DQS[3:0] >
DDR2A DQ6___Raq | DQOT/DIFFIO_T64n Q2T/DIFFIO_T57n I~ %™ DDPR2A_DQ9 ENET_TX D2 Dig | PQIT/DIFFIO_T7p QST/DIFFIO_T24p |~ DPDR2A DQ25 SSRAM_BBn | BAn 13
DORSA DOD Gau| DQOT/DIFFIO_Te5p DQ2T/DIFFIO_T59p [-28—p5rpas SV BX D PT6 e DQIT/DIFFIO_T7n DQST/DIFFIO_T26n [—E14—F5-575522 SSRAM ADVE SSRAM_BBn 9,13 11 DDR2A_DM[3:0] S
DDRSA DG5S 2aa| DQOT/DIFFIO_Te6p DQ2T/DIFFIO_T60p [~ P2e—55R5A DaT0 Cb Con o3 DQIT/DIFFIO Tép DQST/DIFFIO_T28p o > 5R5A Dass SSRAM ADSCH SSRAM_ADVn 13 »
DDRSA DO+ o | DQOT/DIFFIO_T66n DQ2T/DIFFIO_T61p -E24—ppr5apats SV SDA —3- DQIT/DIFFIO_Tén DQST/DIFFIO_T29n [-A18—F557555 SSRAM ADSPn SSRAM_ADSCn 13 11 DDR2A_A[12:0] S
DORSA DOz aas| DQOT/DIFFIO Te8p DQ2T/DIFFIO_T62p [-B2—p 5575315 CD WER 13- DQ1T/DIFFIO_Ton DQST/DIFFIO_T32p -A14—F5575557 SSRAM Ein SSRAM_ADSPn 13 »
DDR2A DQ1___ ppg | PQOT/DIFFIO_T68n DQ2T/DIFFIO_T63p DQ1T/DIFFIO_T10p DQS5T/DIFFIO_T32n -0 5 ——5pRoA Da28 SSRAM CLK SSRAM_Ein 13 11 DDR2A BA[1:0] —>
DDRSA DOZ  cae | DQOT/DIFFIO_T69p a4 DDR2A DM ENET TX DO 510 DQ5T/DIFFIO_T34p SSRAM Bwin SSRAM_CLK 13
DQOT/DIFFIO_T69n DM2T/DIFFIO_T54n FA24—F5restsne DQS1T/CQ1Tn/DPCLK17/DIFFIO_T9p c1n  DDR2A DQS3 SSRAM Gn SSRAM BWn 913 11 DDR2A RASH
DDR2A DMO  Goo DQS2T/CQ3T/DPCLK13/DIFFIO_T47p [—2 DQS5T/CQ5Tn/DPCLK15/DIFFIO_T34n [— SSRAM GWn I( | SSRAM_Gn 9,13 15 14 FTASH RDYBSYR
DDR2A_DQS0__pzq | DMIT/DIFFIO_T84p G20 CPU_RESETn LCD_D_Cn D5 R7 _FLASH RDYBSYn > SSRAM_GWn 13,14'41 DDR2A WEn
DQSOT/CQIT/DPCLK12/DIFFIO_T65n  DIFFIO_T55p [FE20—F -0 ENET RESETH D2+ DQST/DIFFIO_T10n DIFFIO_T20p 2 JSER DIPSWe 11 DDR2A-CSn
DDR2A A2 017 DIFFIO_T56p =21 N AT DSERLED1 25 DQST/DIFFIO T11p DIFFIO_T22p 512 ENET RX D3 11 DDRZAOPT
DDRSA 0BT o1~ DIFFIO_T38p DIFFIO_T57p [~ -22—=rapsnTn CLKIN SVA S/ DQ3T/DIFFIO T11n DIFFIO_T24n =15 SCIE TED X1 11 DORZAODT
DDR2A A1l Gig | DIFFIO_T38n DIFFIO_TS59n [~ ~5-"HSMB_PSNTn USER LED4 Da_| DQ3T/DIFFIO_T12n DIFFIO_T26p [~~ 2 LCD_DATAO FLASH RESETn _r———\ | asy RESET 13141 DDR2A_CLK P
SORSA AL 218 pIFFIO T40p DIFFIO_Teon [-528 =SV SSRAN CLK 4+ DQIT/DIFFIO T13p DIFFIO_T28n 513 ST Csn X n 13,141 DORZA CIRN
DDRSA RAST Lin| DIFFIO_T40n DIFFIO_T61n |~ 229 —ENET TX EN USER P =1 DQT/DIFFIO T14p DIFFIO_T29p FLASH GEn CLASH GEn 1314 11 DDFZACRE
DDR2A CKE __A19 B:EE:O—?&F’ B:EE:O—PQ” A>g_FLASH RESETn USER_LED? B6 BQ3¥B:EE:O—P7P DIFFIO T c12 USER_PBO FLASH_ADVn FLASH ADVn 13141 DDR2A_CASN
DDR2A_BAI B19 87 42n O_Té3n ENET_RX D1 Bg | DQ3T/ 87 18p 87 21n Mo USER_LED6 FLASH WEn FLASH WER 1514
_fa4an _1o4p MEyS DDR2A_A6 USER_DIPSWO0 A5 1290 MR1g ENET_TX D3 HSMC INTERFACE - '
DDR2A CSn D20 DIFFIO_T47n CD DATAD £3 DM3T/BWSN3T/DIFFIO_T16n  DIFFIO_T23n
DORSAATO — oau- DIFFIO_T46p k1s  DDR2A DQ23 DQS3T/CQ3Tn/DPCLK16/DIFFIO_T15n HSMB RX LED B Rx LEp 17 1416 HSMB PSNTn ]
DDR2A A5 Bo1 B:EE:O—P‘S” BQ‘TB:EE:O—P”‘ A{7 __DDR2A DQ19 USER_DIPSW2 E9 | oo T DIFFIO T D13 SSRAM BAn HSMB_TX _LED ééEI HaMB TX LED 17
DDR2A_A3 A1 DIFFI07T48p DQ4T/DIFF|07T39” Cis__DDR2A DQi8 SSRAM_Eln Cs DIFFI07T5n DIFF|07T25P C13___FLASH WEn A
DDR2A A12___Fof O—1a8n P E T4 (Do DDR2A DQT7 USER DIPSW4 (4 o112 o120 A1l __ENET INTN [ENET_RESETn ENET RESETn {5 -HSMA TX LED «—] HSMA TX_LED 17
DDR2A A9 Fog | DIFFIO_T50p DQ4T/DIFFIO_T43p I"F 19— DDR2A DQ16 PCIE SMBDAT ___Fqp | DIFFIO_T13n DIFFIO_T27p mp1q _ PCIE LED X4 ENET_MDIO > ENET MDIG. 9.1 -
DDRZA GIK P has ] DIFFIO_T50n DQ4T/DIFFIO_T45p |~El—p 5525057 DIFFIO_T14n DIFFIO_T27n ENET INTN X ENET_MDIO 9, %416 HSMA PSNTn
DDR2A CLK N___go3 | DIFFIO T52p DQ4T/DIFFIO_T45n ™~ DbR2A D22 PCIE_PERSTn a7 | DIFFIO_Ti7n F14 _ USER DIPSW5 ENET_MDC > - S
DIFFIO_T52n DQ4T/DIFFIO_T49p |~S22—Fues 5555 A WER A1 DIFFIO_T18n DIFFIO_T30p |~E e —ENET RX DV ENET_MDC 15 |\ c\h e LED
DQ4T/DIFFIO_T51p DIFFIO_T19n DIFFIO_T30n "> HSMA RX_LED 17
HSMA_SCL B24 | piFFio0 T —A6 ] pDIFFIO_TH DIFFIO_T31p |-E18—PCIE SMBCLK
HSMA RX LED __(Co4 _T53n Bi6 _ DDR2A DM2 USER DIPSW7 "~ F7 _T16p -I31P "Eg LCD DISPLAY INTERFACE
ENET MDC L24 DIFFIO_T53p DMAT/DIFFIO_T36p FE18—Fpes s DIFFIO_T15p DIFFIO_T31n E18 ENET RX D2
DIFFIO_T67p  DQS4T/CQ5T/DPCLK14/DIFFIO_T37p DIFFIO_T33p [—2 17 LCD_T_DATA[7:5] 17 LCD_T_DATA[3:2]
HSMB_SCL K22 | DIFFIO_T67n DIFFIO_Tsgp |-225HSMB TX LED E§E$ FL{EDSO lﬂg DIFFIO_T1p DIFFIO_T33n g]g USELSDDPP@TVC\? — > — >
FLASH CEn E25 Als _ DDR2A WEn USER_PB2 F4_| DIFFIO T2p DIFFIO_T350 I"F1g LCD DATA7
FLASH_ADVn Fo4 | 191 B7 DIFFIO_ TS89 |~ g DDR2A A0 USER_LEDO Fa_| DIFFIO_T2n DIFFIO_T35n USER PBI3O] USER PB[30] 17 17 LCDD Cn >
DDR2A A8 K17 | 192 B7 DIFFIO_T41p [~~7g DDR2A_A1 ENET_TX D1 g5 | DIFFIO_T3p D8 USER_PB3 ] L L
|03787 D|FF|07T43I’1 BOD DDR2A A7 D|FF|07T3FI |O1788 USER LED[7ZO] USER LEDI7:0 891417
DIFFIO_T49n A22 EP4CGX150DF896_DDR2_Swap_hsmc HSMB RX D P7 5 <:| - [7:0] = YETHERNET RGMII INTERFACE
RUP4 a2s | oup DIFFIO_T51n Version = 0.1 Preliminary {__ HSMB RX D N8 5 CPU RESETn ¢~ Gpy_RESETn 17
RDN4 F25 RBN“ DIFEIO T Ai6__DDR2A CASn HSMB T SCL HSMB T SCL 16 < HSMB _RX D P8 5 - 15 ENET_T_RX D[3:0] <]
4 DIEEoToen [(Go5  HSMA SDA HSMB_T_SDA >8§ HeVB T SDA 1o {__HSMB RX D P9 5 CLKIN_SMA CLKIN SMA 9
— o8N 1 {___HSMB_RX D_N9 5 PCIE_LED X4 _% PCIE [ED x4 17 %15 ENET T RX CLK N
EPACGX150DF896_DDRZ_Swap_ismo 2.5V X__HSMB_TX D _N16_5 PCIE LED X1_% PGIE LED i 17 15 ENETT RX DV < >
1.8V 1.8V Version = 0.1 Preliminary 1.8V 2.5V -
C130 LCD CSn removed ENET_CRS
ci18 c119 C129 1.8V U39 T LCD_WEn s tgg—\(fst“n 1177 15 ENET T TX D0
0.1uF LCD_DATAO » - _T_TX_D[3:
LCD_DATAO 17 >
0.1uF 0.1uF 0.1uF v vee = LCD _DATAI S -
— — = TRI_STATE LCD_DATA1 17 415 ENET T GTX CLK
1.8V U29 2.5V HSMB_SCL 5 8 HSMB_T_SCL 1.8V U49 2.5V 15 ENET_T_TX_EN Bg
20 HSMB_SDA 4 | YL1O1 veclon Ty HSMB T _SDA 20
2 | yoOA VECB Mg viloz - veeios ENET_TX_DO 2 | yoCA VECB Mo ENET T TX DO
N B0 Ha ENET_RX D3 a|p B0Hs  ENET TRXD3 ETHERNET CONTROL INTERFACE
HSMB RX D N13 54 17__16 HSMB T _RX_D_N13 VIAX3373 ENET RX D2 4 17 ENET_T_RX D2 25V 2.5V
{_ HSMB TX D P13 5 5 ﬁg Sg 1616 HSMB T TX D Pi3_ % = ENET_RX D1 5 ﬁg Sg 16 _ENET T RX D1 15 ENET_RESETn
C_ HSMBTXD N2 9 g |/ 5245 16 HSMB T TX D Ni2_ 1.8V 1.8V ENET_RX_DO A 52 s ENET_T_RX_DO C320 | C281 15 ENET_INTn ”:;
{__HSMB_TX D N11 9 7 | A4 411416 HSMB T _TX D_N11_ ENET_RX DV 7 | A4 44 ENET T _RX DV 9,15 ENET_MDIO '
¢ HSMBTX D P11 5 g | ko Bo[4a 16 HSMB T TX D P11 C319 C280 ENET_TX EN B ne Bolqa  ENET T TXEN 04uF_| 0.1uF 17.20 USER DIPSW[70] <
C HSMBRXD P13 5 g |hS o oo[ 12 16 HSMB T RXD P13 ENET_GTX_CLK N I T ENET_T_GTX _CLK = = : = : -
7z ’ 0.1uF 0.1uF = ’
[ 6NoS ofn = = [ 6Nod ofn
= = - - = - = 3 PCIE_PERSTn
FXLA108 & FXLA108 & 3 PCIE_SMBCLK )':;§
1.8V 2.5V 3 PCIE SMBDAT __L
u28 25V 25V 1.8V Ud46 2.5V >
HSMB TX D_N15 5 _p | YCCA VCCB 1056 HSMB T TX_D_N15 ci16 | G115 LCD_DATA? 5 | VCCA VCCB [ LCD T _DATA?
¢ _HSMB RX D P16 9 3 ﬁ? S? 1816 HSMB T RX D _P16_% [CD_DATAG 3 ﬁ? S? 18 LCD T DATAG —b D
¢ HSMB RX D N15 5 4 | o) [[17_16 HSMB T RX D N15 0.4uF_| 0.1uF LCD_DATA5 4| o [z LCD T DATAS A A
¢ HSMB RX D P15 5 5 A2 BZ 1616 HSMB T _RX D P15 = = LCD_DATA3 5 A2 BZ 16 [CD_T_DATA3 = n
X _HSMB RX D P14 5 g | ™3 345 16 HSMB T RX D P14 LCD DATA2 5 | AS 315 LCD T DATA2 5]
A4 B4 1.8V U3t 2.5V ENET_TX D3 7| A4 B4 . ENET T _TX D3
A —L A5 B5 H4— A5 B5 - .
— 81 Be 13— VL vee F—T ENET TX D2 8| e e |13 ENET T TXD2 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
_ 9 A7 O B7 | 12 TRI STATE ENET_TX D1 9 A7 o B7 12 ENET T TX D1 i
GNDS  OEn - GNDS  OEn e Cyclone IV GX FPGA Development Kit Board
HSMA_SCL S VL I01  VCCIOf HSMA_T_SCL 16
= - = HSMA_SDA 4102 vooio2 8% HSMA T SDA 16 — - = Copyright (c) 2010, Altera Corporation. All Rights Reserved.
FXLA108 o — GND - = FXLA108 o« Size Document Number Rev
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8 7 [ 5 v 4 3 2 1
L) L)
Cyclone IV GX Configuration
3.3V
U0 J16 CONFIGURATION INTERFACE
Cyclone IV GX Configuration Place at end of chain Eggﬁ gghKF sovE |1 22
2.5V ToK4-E2 JTAG TCK R229 DNI__ C331 DNI FPGA _CONFIGn 5 g g 6 FPGA CEn 14 FPGA DATA[7:0] <]
= E1 JTAG_TMS EPCS DATA 7 8 FPGA_CSOn
) AE8 | \\iT DONE Bank 3 Bank 9 ?g'g F1___ JTAG_FPGA TDO J_ EPCS_ASDI 9 g 18 10 14 FPGA DCLK
[R5 10.0K FPGA STATUSH ALl sTATUS o [E2 JTAG _BLASTER TDO = 14,17 FPGA_CONF_DONE__»
| R228 100,1%  FPGA CONF DONE aRg | 1 3.3V DNI 14,18 _FPGA STATUSn
1 CONF_DONE s 14 "FPGA_CONFIGN
A e 835 pLk = 1411573 FPGA CE :
R225 10.0K FPGA_CONFIGN B1 | "GONFIG Bank 9 n >
FPGA_DATAO A3 JTAG
FPGA DATAT Go 82$2?/ASDO uts 199
AT B2 DATA2/DIFFIG T1n —4|— Bank 8 25V »—3- NCof 588 ]j;]g:]g ThaTo
DATAS3/DIFFIO_T4p <—41 NCo2 =
FPGA DATA4 Co _ AD7 __ MSELO 10.0K R214 T 5 000 a EPCS DATA R22 24.9 FPGA DATAQ 14 JTAG_FPGA_TDO
FPGA DATAS AE4 Bﬂﬁgﬁg:\ggg‘ggmT/D'FF'O—T4” mggtg’ AD8___MSEL1 10.0K R219 5 “883 >=>> Bé[ﬁ 16 FPGA DCLK A 18 JTAG BLASTER 1D 2
FPGA _DATAG AES DATA6/DIFFIO_BZg MeELs _ACZ _MSEL2 10.0K R215 ] 111 NGos s 1z FPGA_CSOn
FPGA DATA7 AE10 | paTA7/DIFFIO B3p Bank 3 —| MSELs | ACE  MSEL3 10.0K R220 | 12 | Néoa _ AsDI 15 EPCS_ASDI_R224, 24.9 FPGA DATA1 }g :gmg ﬁﬁg %: gg
<131 Nco7 g
ADE | GRG_ERROR/DIFFIO_B1p CEO/DIFFIO_Bin [FAEZ = 14 Ncos G 18 JTAG BLASTER TDI
USER_LED2 A4 = ) EPCS128 2.5V
— CLKUSR —Bank 8 B4 FPGA CSOn 14 JTAG_EPM2210_TDO
SYS RESETn Bank 9—nCSO 1 HSMA_JTAG_TDO
AF27 | ey CLRn/DIFFIO_RS55
HSMB TX D P4__AFo8 ~&Lrin =229P | Bank 5
DEV_OE/DIFFIO_R55n == o2 R8
R230 10.0K  FPGA CEn c1 ) p— 100. 1%
nCE —Bank 9 0.1uF ’ 3,18_USB_DISABLEn
— EP4CGX150DF896_DDR2_Swap_hsmc e ' :>>
Version = 0.1 Preliminary =
USB Blaster ProGgrammmg Header 1 USER LED2 ) USER_LED2 14,17
(uses JTAG mode only) U1 HSMB TX D P4 2 ;; HSMB_TX_D_P4 16
7 J6 5 JTAG _EPM2210_TDO
USB_DISABLEn o [ ] 4 JTAG_TCK 2.5V :f
4 3 JTAG _BLASTER_TDI > JTAG_FPGA_TDO
6 | 5 JTAG_TMS R53 100K | < EPM2210 JTAG EN 4 | ™ ° MSELO MSELD 14
g 7 1 L~ 3 HSMA JTAG TDI MSEL2 MSEL2 14
9 JTAG_BLASTER_TDO R50 10.0K MSEL3 MSELS 14
L 70247-1051 7 HSMA JTAG TDO
i R54 A,/‘)
= 10
3.3V 1.00k HSMA JTAG _EN g3 | ™~
D37 L~ 9 HSMB_JTAG TDI
10pF| | C308 EPCS_DATA
[ =
CMDSH2 [338 NLAS4717EPMTR2[
10pF| [ C309 EPCS_ASDI 25V 6
[ JTAG Chain Control 9
CMDSH2 [340 SW5 1 NLAS4717 Switch Functions
1QoF| [ C311 FPGA_DCLK 1 [ ——='|.a__ EPM2210 JTAG EN R245 1.00k =
[ o3 — HSMA JTAG _EN R244 1.00k When Pins 4 & 8 are:
CMDSH2 [339 3 | 6 HSMB JTAG EN __R243 1.00k 2.5V e D - . _
1QbF I031o FPGA _CSOn b( 4 |T—— [ __PCIE JTAG EN __Ro42 10.0K [ LOW -->Pins 5 &7 = ON and Pins 2 & 10 = OFF
1 HIGH --> Pins 2 &10 = ON and Pins 5 & 7 = OFF
CMDSH2_3 = TDAO4HOSB1
= v ON = not-in-chain _|ct R3
2.59 3.3V_PCIE OFF = in-chain To1ur 100, 1%
u
0.1uF HCS48 L 01uF ||C358 ne
= U51 = i FPGA Not Installed Jumper
1 14 1
JTAG _TCK > X?CA VC%T 13 3 PCIE_JTAG TCK U2
JTAG_PCIE_TDI 3 vo |12 3 PCIE JTAG TDI___ | >§
JTAG_PCIE_TDO 4 A2 Y2 11 3 _PCIE_JTAG TDO__| 5 HSMB_JTAG_TDO
JTAG_TMS 5 Ai Yi’ 10 3 PCIE_JTAG TMS __ % f
-6 9 2
PCIE_JTAG_EN 8 Eﬁ‘ g‘ﬁé HSMB_JTAG_EN 4 |I> °
1 3 JTAG PCIE_TDI
DNI =
Logic 0 = pin 5 --> pin 3 (EPM2210 Enabled)
Logic 1 = pin 2 --> pin 3 (EPM2210 Bypass) 7 JTAG _PCIE_TDO D
oo A = A
PCIE_JTAG_EN g8 | ™~ = n
L~ 9 JTAG BLASTER TDI B
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
[, NLASATT/EPMTR2G
e Cyclone IV GX FPGA Development Kit Board
i Copyright (c) 2010, Altera Corporation. All Rights Reserved.
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2

o C{/clone IV GX Ciocks

HSMC PORT A
HSMA CLK_IN_P1_ 100, 1% R174 HSMA CLK_IN_Ni PCIE_REFCLK_P R268 0 PCIE_REFCK_P HSMA TX D P[16:0] _
HSMA CLK_IN_P2_100, 1°/WF(168 HSMA CLK_IN_N2 PCIE_ REFCLK N____R267 PCIE_REFCK_N K> HSMA_TX_D_P[i6:0] 6.16
HSMA TX D N[16:0
cas3 Utol SMA Connector [160] <> HSMA TX D_N[16:0] 6,16
HSMA CLK IN_P[2:1] _
CLKA IN PO N . CLKA IN G PO Cyclone IV GX Clocks " <] HSMA CLK_IN_P[2:1] 16
] Bank 3A HSMA CLK IN N[2:1] ,
R208 PCIE_REFCK P Vi5 1 CLKOUT SMA K] HSMA_GLKIN_N[2:1] 16
0.1uF 199 FCIE REFCKN 2+ REFCLK2p/CLKIO12/DIFFGLK_7p [ HSMA CLK OUT Pj2:1]
: REFCLK2n/CLKIO13/DIFFCLK_7n » HSMA_CLK_OUT P[2:1] 6,16
HSMA CLK OUT N[2:1
NB6134802 CLKA IN C P Bank 38 ‘4 ”“{ 22 % HSMA_CLK OUT_NP2:1] 6,16
VA1 | REFCLKOp/DIFFCLK_0p/CLKIO20
CLKA_IN_C_N1 W11 | pEFCTKOMDIFFOLK On 1 HSMA_TX_LED [ HSMA TX_LED 7,17
Vio on _0n = HSMA_CLK_INO b P i
R209 W12 REFCLK1p/DIFFCLKJp/CLKIOZZ <—| HSMAﬁCLKﬁ|N0 16
199 REFCLK1n/DIFFCLK_1n
' Bank 3 AE6 HSMC PORT B
CLKA IN_NO [l )i CLKA IN_C NO N E[H*g[ﬁgg? A6
|| — PLLS:CLKOUTp QCF;ZS HSMB TX D Ni1 110 HSMB_CLK IN_P1 Cl HSMB_CLK_|N_P1 6.16
0.1uF PLL5_CLKOUTn AEQ FSM D3 HSMB CLK IN N[2:1] HSMB_CLK_IN_N[2:1]  6.16
PLL6_CLKOUTp [~ Fo— HSMB TX D Ni12 o 1 CLKIN SMA — -
PLL6_CLKOUTN HSMB_CLK_OUT P[2:1] > _
CLKA IN P1 CLKA IN G P1 Bania B » HSMB_CLK_OUT P[2:1] 5,6,16
HSMBT_CLK_INO AJ16 AF24 CLKOUT_SMA = 0{ R67 HSMB CLK OUT N[2:1] )
R206 CLIN T 50 A+18+ CLKIO14/DIFFCLK 6p  PLL3 GLKOUTp [~AE28—reiin=ry & pig o < o 299 » HSMB_CLK_OUT N[2:1] 6,16
g CLKIO15/DIFFCLK 6n  PLL3_CLKOUTn
2.5V ’ Bank 5 = HSMB_CLK_INO
HSMA CLK_IN_N2 V30| o KI04/DIFFCLK on {1 HSMB_CLK_INO 16
NE6160004 HSMA_CLK IN_P2 V29 | O\ KIO5/DIFFOLK 2p (external clock source) = USER INTERFACE
Bank 6 USER_DIPSW[7:0] _
R205 HSMA CLK_IN_N1 T30 D27 SSRAM_BBn K] USER DIPSW[7:0]  7,17,20
295 HaMAGLK NP1 T30 CLKIOB/DIFFCLK 3n  PLL4 CLKOUTp (a5’ Ch DATAG
: CLKIO7/DIFFCLK 3p  PLL4_CLKOUTn 3 PCIE REFCLK P
CLKA IN N1 [l CLKA IN_C N1 Bank 7 USER_LED3 ) USERLEDS 1417 3 PCIE_REFCLK N Bg
[ - HSMAT_CLK_INO Al5
ENET FX CLK £151 GLKIOB/DIFFCLK 5n
0.1uF CLKIO9/DIFFCLK 5p
Ce9 CLKIN_C_125M_N Bank 8A FSM_D3 FSM_D3 13,14 CLOCK INTERFACE
Ki5 N ,
CLKIN 125M P [ _ CLKIN C 125M P CLKIN C 125M P |15 | REFCLK3n/CLKIOTO/DIFFGLK 4n SSRAM BBn SSRAM_BBn 13 10 CLKA_IN_PO
REFCLK3p/CLKIO11/DIFFCLK_4p [CD DATA4 LCD_DATA4 17 10 CLKA_IN_NO $
ol CLKA IN C P Bank 85 18 8&?‘:“_511 §
psy 499 Rt LU REFCLK4p/DIFFGLK_8p/CLKIO17 —
{11 REFCLK4n/DIFFCLK 8n HSMB_TX_D_N11 10 CLKIN_125M_P
Nb6186150 10 REFGLKSP/DIFFCLK 9p/CLKIOT9 HMETX DNz HSMB_TX_D_N11 7 10 CTRIN T25M N )E
REFCLK5n/DIFFCLK_9n HRMBTX D Pl HSMB_TX_D_N12 7 S
Bank 85 |5 cLkoUTo |-G6 SSRAM_Gn HSMB_TX_D_P16 5 10,14 CLKIN_50 —
R198 N P arkaoT |8 USER_LED3 HSMB_CLK_OUT P2
499 = PLL?’gLKgng G7 ENET_MDIO HSMB T _CLK OUT P2>8§ HSMB_CLK_OUT P2 5
LKoot ez FLASH_OEn HSMB_T _CLK_OUT P2 16 SSRAM Gn _ —— SSRAM Gn 13
CLKIN 125M N CLKIN C 125M N PLLLCLKOUT” Ga MAX_OEn
1 ¢ 8 CLKOUTp o SSRAM_BWn
18V PLL8_CLKOUTNn FLASH_OEn
0.1uF U30 25V EP4CGX150DF896_DDR2_Swap_hsme MAX OEn FLASH OEn 13,14
VCOA VCOB lse T Version = 0.1 Preliminary SSRAM _BWn gsAéﬂﬁEgv\r .
|| n
2 GND DIR |2
2.5V U34 1.8V 2.5V 1.8V ENET _MDIO D> ENET MDIO 15
= = T 4] I — -
- - VCCA VCCB
HSMBT_CLK_INO al, g L4 HSMB CLK INO 2.5V 1.8V c123 c128 CLKIN_SMA ] CLKIN_SMA 7
output SN74AVC1145 Input 2 5 C125 C126 0.1uF 0.1uF
GND DIR = =
— = 0.1uF 0.1uF
1.8V us2 2.5V HSMB T CLK OUT P2 3 | , 5|4 HSMB CLK OUT P2 = =
1 eon veos L6 2.5V 1.8V
ce ce SN74AVC1T45 Input
output C117 C132
2 5
GND DIR 0.1uF 0.1uF
© HSMAT_CLK_INO 3l 5|4 HSMA CLK INO_ 2.5V 1.8V ) )
1.8V u20 2.5V 2.5V 1.8V
T 4] le T
output SN74AVC1T45 Input VOCA veos C354 C355
C86 c85
0.1uF 0.1uF
1.8V u22 2.5V 2| oo oIk L5 = = L owr L owr
L 1 Tvoea veop F6——1 —|—: —|—: - -
ENET RX CLK 3 | , g L4 ENET T RX CLK (] ENETTRXCLK S Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
2 5
GND DIR : _
L - sutput SN74AVCTT45 Fpat e Cyclone IV GX FPGA Development Kit Board
CLKIN_T 50 3|, B |4 CLKIN_50 _b D Copyright (c) 2010, Altera Corporation. All Rights Reserved.
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CLKA EN

General Clock CiArcuitry

CLKA _SDA

CLKA SCL

Clock Enable 25V
SW1
8 |'=— 1 USER_FACTORY __ R109 1.00k
7 2 CLK125_EN R110 1.00k
6 & 3 CLKA_EN R111 1.00k
5 ::I% 4 CLKA SEL R112 1.00k
= TDA04HOSB1
From EPM2210
NIOS CPU Clock
2.5V From EPM2210 and DIP SW1 2.5V
X3
R70 4.7K_ CLK50_EN 1] en vee 4
2 GND OUT 3 CLKIN_50
= ECS-3525-500-B ' Cc17 C96 To FPGA and
Ju— EPM2210
2.2uF 0.1uF
2.5V From EPM2210 and DIP SW1
X2
R65 47K CLKi125 EN 11 en ouT 4 CLKIN_125M P
2.5V 2 NG ouTn 5 CLKIN_125M_N
6
c76 1075 VCC GND J__l
125.0MHz —

0.1uF l10uF

124 : : R69

CLKA_SEL Settings:

Setting SWx, DIP4
High PCLKp/n
Low CLKp/n

2.5V
3.3V
C89 |C8s I -
106 90 C376
0.1uF | 10uF o6 [
3.3V go 0.1uF | 0.1uF 2.2uF
= R260, 4.7K uz2s 1] LVDS
X4 R259 " A4.7K| g OF . =
2 6 — Vo oY=}
OE Vee 100M_OSC P CLK_EN >> Qop |20 CLKA IN PO
7 SDA OLK- =2 R79 Qon (19—CLKA IN NO
o, CLKp
81 5oL CLKs |4 100, 1% ’—i CLKn Qip 12 8t§ﬁ :H ,211
GND NG Lt 100M_OSC N Qin
_|__L CLKIN_SMA CP e Qzp 15—
= 100MHz CLKIN_SMA_CN 7| porkn Qb 14—
c93 —— CLKA SEL 3 Q3p JL”
—
CLK_SEL Q3n
0.1uF [aYa)a)
M (e 1_CLKIN SMA P - To Board Settings zzz
LTI-SASF546-P26-X1 DIP Switch ©oo
Cc94 —— ICS8543 | ] ]
ddd (\l 0.1uF 3.3V -
100, 1% R74 84.5 R73
1 —  100,1% 75 84) R72
= 7 sasv
2 (e 1 CLKIN _SMA N CLKIN_SMA CP =
LTI-SASF546-P26-X1 @ CLKIN_SMA _CN C95 C101
LVPECL INPUT CLOCK 24 R68

] 0.1uF 0.1uF

CLOCK INTERFACE

CLKA_IN_PO
CLKA_IN_NO
CLKA_IN_P1
CLKA IN N1

O © © ©

CLKIN_125M P
CLKIN_125M N

O ©

—3

>

9,14 CLKIN_50

From EPM2210

14 CLKA SDA
14 CLKA_SCL
14 CLKA EN
CLK50 EN
14 CIKi25 EN

NNV

USER_FACTORY

>

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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DDR2 SDRAM x32 TOP

UsA U15A
DDR2A A0 M8 Gs _ DDR2A DQO DDR2A A0 M8 g DDR2A DQi6
DDR2A Al M3 | A0 DQO [~~~ DDR2A DO DDR2A Al M3 | A0 DQO "~ >~ DDR2A DQi7
DDR2A A2 m7 | Al batl =57 DDR2A DQ2 DDR2A A2 m7 | Al bat —5- DDR2A DQi8
DDR2A A3 No | A2 DQ2 DDR2A_DQ3 DDR2A A3 No | A2 bQ2 e DDR2A_DQ19
DDR2A A4 Ng | A3 DQ3 7] DDR2A_DQ4 DDR2A A4 Ng | A3 DQ3 ] DDR2A_DQ20
DDR2A A5 N3 | A4 DQ4 "o DDR2A DQ5 DDR2A A5 N3 | A4 DQ4 "o DDR2A DQ21
DDR2A A6 N7 | A5 DQS [y DDR2A_DQ6 DDR2A A6 N7 | RS DQS 4 DDR2A_DQ22
DDR2A A7 po | A6 DQ6 g DDR2A_DQ7 DDR2A A7 po | A6 DQ6 g DDR2A_DQ23
DDR2A A8 ps | A7 DQ7 "~e™  DDR2A DQ8 DDR2A A8 ps | A7 DQ7 " e~ DDR2A DQ24
DDR2A A9 p3 | A8 DQ8 —o5 DDR2A DQ9 DDR2A A9 p3 | A8 bQ8 =~ DDR2A DQ25
DDR2A_A10 M2 | A9 DQ9 - DDR2A_DQ10 DDR2A_A10 M2 | A9 bQ9 - DDR2A_DQ26
DDR2A A1 p7 | A10 DQ10 o DDR2A DQi1 DDR2A Al1 p7 | A10 DQ10 —o DDR2A DQ27
DDR2A A12 Ro ﬁ}; 881; D1 DDR2A DQi2 DDR2A A12 Ro ﬁ}; 88}; D1 DDR2A DQ28
—B8 | RFU/A13 DQ13 [-R9——DDR2A DQI3 —B8 | RFU/A13 DQ13 [-R2——DDR2A DO29
—B3 1 Rru/A14 DQ14 Bl DDR2A DG4 —B3 f Rru/A14 DQ14 (B! DDR2A_DG30
—B7Z ] pru/a1s DQ15 |-Be—PDR2A DAIS —BZ 1 Rru/A15 DQ15 |-Be—DDR2A DAst
DDR2A_BAQ Lo DDR2A BAOQ Lo
DDR2A BA1 [=| BAO g7  DDR2A DQST DDR2A BA{ 12 BAO g7  DDR2A DQS3
BAT uDQSs_P BA1 uDQS_P
—L1 0 Rru UDQS N |FA8— —L1 0 Rru uDQS_N FA8—
DDR2A DMO 3 £7 DDR2A_DQS0 DDR2A DM2 3 £7 DDR2A_DQS2
LDM LDQS_P LDM LDQS P
DDR2A DMi B3| upm LDQS N [HE8— DDR2A DMS B3| upm LDQS N [HE8—
DDR2A RASn K7 Ko DDR2A CKE DDR2A RASn K7 Ko DDR2A CKE
DDR2A CASn |7 RASH CKE I~ g DDR2A CLK P DDR2A CASn |7 RASH CKE "2 DDR2A CLK P
DDR2A_WEn K3 CASN CK Pq o DDR2A CLK N DDR2A_WEn K3 CASN CK P{ g DDR2A CLK N
DDR2A_CSn g WEn CKN¢ DDR2A_CSn g WEn CKNg
9 CSn VREF_B7_B8 9 CSn VREF_B7_B8
DDR2A ODT Ka | opr VREF DDR2A ODT Ke | oot VREF
MT47H16M16 C230 MT47H16M16 C260
0.1uF 1.8V 0.1uF
18V uisB
Al e A3 i é: VDD e ég )
A1 vop vss [£2 Bl vop vss 52
-1 voD vss =2 2 voD vss [
19 1 \pp VSS VDD VSS
"F"{? VDD VSS 'F\,'; DDR2A CLK P T VDD VSS 5’7"
i1 vop vss 52 1 vopL  vsspL 12
T vopL  vsspL (i R213 £9- vppo  vssq (A2
£2- vbpo  vssa (47 o1+ vbbo  vssa (2
vDDQ  VSSQ . vDDQ  VSSQ
Cc3 B8 100, 1% Cc7 D2
&3+ vbpq  vssq E8 DDR2A CLK N &I+ vbpQ  vssQ (B2
S+ vDbQ  vssQ (o2 c24vbpQ  vssq 22
£ vopQ  vssq D8 £ vbbQ  VsSQ £
£ vbbQ  VssQ £ 814 vope  vssq [£2
al{voba  vssa -£2 g3+ vbbq  vssq B
S3-4vopa  vssa & S vbbQ  vssq i
871 vbpQ  vssq 2 vDDQ  VSSQ
= vDDQ VSSQ —
— NC1 A2
NC1 FA2— = NC2 HFE2—
MT47H16M16
MT47H16M16
1.8V
PLACE CAPS NEAR U1l
C231 | C214 | C220 | C2i1 | C218 | C212 | C219 | C213 | C252 | C253 | C254 | C256 | C255 | C215 | C244 | G241

C263

PLACE CAPS NEAR Ul2

C262

C261

Cc276

C264

C283 C300

C305

Cc282

C304

C301

car2

C302

C303

0.1uF

C284 Cc287

0.1uF

VTT_B7_B8

DDR2A DQO RN4B o 15 DNI
DDR2A_DQi RN3E & 1o DI
DDR2A DQ2 RN2A 1 16 DAl
DDR2A DQ3 RN3H g g DNI
DDR2A DQ4 RN3F 6 11 DI
DDR2A_DQ5 RN4D 4 13 DI
DDR2A DQ6 RN3C 13 14 DNII
DDR2A DQ7 BRN4C 13 14 DI
DDR2A_DQ8 RN2B o 15 DNII
DDR2A DQ9 RN2E 5 12 DNI
DDR2A DQ10___RN3B__ » 15 DI
DDR2A DQi1__RN2H & 9 DN
DDR2A DQ12 RN3A 4 16 DNI
DDR2A DQ13___RN2G__7 10 DI
DDR2A DQi4 ___RN2F g 11 DI
DDR2A _DQ15 RN2A 4 16 DNI
DDR2A DQ16 RN16E 5 12 DNI
DDR2A DQi17___RN16A 1 16 DI
DDR2A DQi8___RNi7H g 9 DA
DDR2A DQ19___RNI7F g 17 DI
DDR2A DQ20 ___RN17E_5 1o DI
DDR2A DQ21 __RN16C 3 14 DNl
DDR2A DQ22 __RN17G_7 10 DI
DDR2A DQ23 ___RN16F g 11 DI
DDR2A DQ24 RN15E 5
DDR2A _DQ25 RN15C 13
DDR2A DQ26 RN15B o
DDR2A DQ27 ___RN16H g
DDR2A DQ28 BRN16G 7
DDR2A DQ29 RN15A 1
DDR2A DQ30 RN15H g
DDR2A DQ31 RN15D 4
DDR2A DQS0 RN3G
DDR2A DQS1 RN2C
RN5C
RN12F
DDR2A _DMO RN3D
DDR2A DMA1 RN2D
RN12G
RN12E
V2 DDR2A_A0 RN12A 1 16 56'
2 DDR2A Al RN6E & 1256
V2 DDR2A A2 RN10E 5 12 56'
V8 DDR2A A3 RNSH g 9 56'
V1§ DDR2A A RN10G 7 1056
Vo 2 DDR2A A5 RN6B_ o 1556
V1§ DDR2A A6 RN10B 5 1550
VGO DDR2A A7 RN6D 4 13 5€.
V17C DDR2A_A8 RN10F g 11 55'
V7 DDR2A_A9 RN6G 7 10 56.
Vi1 DDR2A _A10 RN5G 7 10 56.
Vi1 DDR2A A1 RN10C 3 14 56'
V55 DDR2A A12 RN6C 3 1450
RN10D 56
RN6F 56
RN10A 5 s
Vi DDR2A BAO RNSF g 11 56,
v1% DDR2A BA1 RN6A 1 16 50
RNSE 5 s
V24, DDR2A RASn _ RN12C 3 o 14 55,
V2 DDR2A_CASn RN10H g 9 56'
VA DDR2A WEn RN6H g 9 56'
V232 DDR2A C&n RN12B_ o 1556
V252 DDR2A ODT RN12D 4 1358
V14t> DDR2A CKE RN5D 4 13 56.
RN5A [ gﬁsé.
RN12H 5 s
RN4E DNI
RN4F DNI
RN4G DNI
RN4H DNI
RN5B 5

DDR2A DQ[31:0]

DDR2A_DQS[3:0]

VTT_B7 B8 7 DDR2A_DM[3:0]
CN3 0.1ufx 4 7 DDR2A_A[12:0]
; — | ? 7 DDR2A_BA[1:0]
3" le
4 [ (5 7 DDR2A_RASnh
11 7 DDR2A_CASn g
7 2A_WEn
CN4 0.1ufxf 7 DDR2A_CSn ;
1 18 7 DDR2A_ODT
o [ M7 7 DDR2A_CKE
3 (' le 7 DDR2A_CLK_P ;
4 [ ']s 7 DDR2A_CLK_N S
11
CN9 O.1ufxg
1 118
2 [z
al['T s
4 [ ('] 5
11
CN11 0.1ufx#t
1 118
2 [z
3 [! II H-8
| 2 VTT_B7_B8
CN2  0.1ufxf#
1 T8
2 1117 RN17A 6 DNI
a0 lse RN17B 5 DNI
4 [ ']s DDR2A DQS2  RN16D 4 3 DNI
1 DDR2A_DQS3__RN15G_7 0 DNI
RN17C 4 DNI
CN1  0.1ufx# RN17D 3 DNI
1 T11.8 DDR2A_DM2 RN16B o 5 DNI
2 [ L]z DDR2A DM3 ____RN15F g 1 DNI
a['T s
4 'l 5

1 1.8
2 [ 17
3 ' lse
4 [ |5
|
CN16 0.1ufx g
1 1.8
2 [z
3 ' le
4 [ |5
|
CN8 O0.1ufxg
1 1.8
2 [ ]z
30 ]s
4 ' s

I
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DDR2 SDRAM x32 Bottom

U19A Ui7A
DDR2B_A0 M8 Gs _ DDR2B DQO DDR2B_AQ M8 g DDR2B DQi6
DDR2B Al M3 | A0 DQO [~~~ DbR2B DO DDR2B Al M3 | A0 DQO "~ >~ DDR2B DQi7
DDR2B A2 m7 | Al batl =57 DDR2B DQ2 DDR2B A2 m7 | Al bat —5- DDR2B DQi8
DDR2B A3 No | A2 DQ2 DDR2B_DQ3 DDR2B A3 No | A2 bQ2 e DDR2B_DQ19
DDR2B A4 Ng | A3 DQ3 7] DDR2B_DQ4 DDR2B A4 Ng | A3 DQ3 ] DDR2B_DQ20
DDR2B A5 N3 | A4 DQ4 "o DDR2B DQ5 DDR2B A5 N3 | A4 DQ4 "o DDR2B DQ21
DDR2B_A6 N7 | A5 DQS [y DDR2B_DQ6 DDR2B_A6 N7 | RS DQS 4 DDR2B_DQ22
DDR2B A7 po | A6 DQ6 g DDR2B_DQ7 DDR2B A7 po | A6 DQ6 g DDR2B_DQ23
DDR2B A8 ps | A7 DQ7 "~e™  DDR2B DQ8 DDR2B A8 ps | A7 DQ7 " e~ DDR2B DQ24
DDR2B A9 p3 | A8 DQ8 —o5 DDR2B_DQ9 DDR2B A9 p3 | A8 bQ8 =~ DDR2B DQ25
DDR2B_A10 M2 | A9 DQ9 - DDR2B_DQ10 DDR2B_A10 M2 | A9 bQ9 - DDR2B_DQ26
DDR2B Al1 p7 | A10 DQ10 o DDR2B DQi1 DDR2B Al1 p7 | A10 DQ10 —o DDR2B_DQ27
DDR2B A12 Ro ﬁ}; 881; D1 DDR2B DQi2 DDR2B A12 Ro ﬁ}; 88}; D1 DDR2B DQ28
—B8 | RFU/A13 DQ13 [-R9——DDR2B DQT3 —B8 | RFU/A13 DQ13 [-R9——DDR2B DO29
—B3 1 Rru/A14 DQ14 Bl DDR28 DG4 —B3 f Rru/A14 DQ14 (B! DDR28_DGi30
—B7Z ] pru/a1s DQ15 |-Be—PDR2B DAIS —BZ 1 Rru/A15 DQ15 |-Be—DDR2B DAst
DDR2B_BAQ Lo DDR2B_BAQ Lo
DDR2B BA1 [=| BAO g7 _ DDR2B DQST DDR2B BA{ 12 BAO g7  DDR2B DQS3
BAT uDQSs_P BA1 uDQS_P
—L1 0 Rru UDQS N |FA8— —L1 0 Rru uDQS_N FA8—
DDR2B_DMO 3 £7 DDR2B_DQS0 DDR2B DM2 3 £7 DDR2B_DQS2
LDM LDQS_P LDM LDQS P
DDR2B DM1 B3| upm LDQS N [HE8— DDR2B DM B3| upm LDQS N [HE8—
DDR2B RASn K7 Ko DDR2B CKE DDR2B RASn K7 Ko DDR2B CKE
DDR2B CASn |7 RASH CKE I~ g DDR2B CLK P DDR2B CASn |7 RASH CKE "2 DDR2B CLK P
DDR2B_WEn K3 CASN CK Pq o DDR2B CLK N DDR2B_WEn K3 CASN CK P{ g DDR2B CLK N
DDR2B_CSn g WEn CKN¢ DDR2B_CSn g WEn CKNg
9 CSn VREF_B3_B4 9 CSn VREF_B3_B4
DDR2B ODT Ka | opr VREF DDR2B_ODT Ke | oot VREF
MT47H16M16 c278 MT47H16M16 C352
0.1uF 1.8V 0.1uF
18V ui7B
Al I A3 i é: VDD e ég )
A1 vop vss [£2 Bl vop vss 52
-1 voD vss =2 2 voD vss [
19 1 \pp VSS VDD VSS
"F"{? VDD VSS 'F\,'; DDR2B CLK P T VDD VSS 5’7"
i1 vop vss 52 1 vopL  vsspL 12
T vopL  vsspL (i Ro23 £9- vppo  vssq (A2
£2- vbpo  vssa (47 o1+ vbbo  vssa (2
vDDQ  VSSQ . vDDQ  VSSQ
Cc3 B8 100, 1% Cc7 D2
&3+ vbpq  vssq E8 DDR2B CLK N &I+ vbpQ  vssQ (B2
S+ vDbQ  vssQ (o2 c24vbpQ  vssq 22
£ vopQ  vssq D8 £ vbbQ  VsSQ £
£ vbbQ  VssQ £ 814 vope  vssq [£2
al{voba  vssa -£2 g3+ vbbq  vssq B
S3-4vopa  vssa & S vbbQ  vssq i
871 vbpQ  vssq 2 vDDQ  VSSQ
= vDDQ VSSQ —
— NC1 A2
NC1 FA2— = NC2 HFE2—
MT47H16M16
MT47H16M16
1.8V
PLACE CAPS NEAR U1l
C294 | C292 | C293 | C295 | C286 | C296 | C279 | C318 C274 | C267 | C269 | C266 | C257 | C258 | C268

C312

PLACE CAPS NEAR Ul2

C313

C314

C315

C316

C317

C338 C322

C351

C369

C368

C367

C339

0.1uF

C371 C370

0.1uF

V3
V4
V3
V4
V3
V4
V3
V4

V3
V4
V4
V3
V4

V3
V3

V2
V2
V3
V2
V2

VTT_B3_B4

DDR2B DQO RN19C 13 14 DNI
DDR2B_DQ1 RN20D 4 13 DI
DDR2B_DQ2 RN19B_ o 15 DI
DDR2B_DQ3 RN20H g 9 DI
DDR2B_DQ4 BN20E 5 12 DNI
DDR2B_DQ5 RN19D 4 13 DI
DDR2B DQ6 RN20B o 15 DI
DDR2B_DQ7 BRN20G 7 10 DNI
DDR2B_DQ8 RN21B o 15 DNII
DDR2B DQ9 RN21E 5 12 DNI
DDR2B DQ10___RN20C_ 3 14 DNI
DDR2B_DQ11 RN20A 1 16 DI
DDR2B DQi12 __RN21G 7 10 DNI
DDR2B_DQ13 BN21C 3 14 DNI
DDR2B DQi4 __RN21D_4 13 DNII
DDR2B DQ15 ___ _RN21A 4 16 DI
DDR2B DQ16 ___RNSE & 12 DNI
DDR2B DQi7 __RN7G 7 10 DI
DDR2B_DQ18 BN7H g 9 DN
DDR2B DQ19__RN7F_ ¢ 11 DNI
DDR2B DO20 __RN7E__ 5 12 DI
DDR2B_DQ21 RN8D 4 13 DNI
DDR2B DQ22 ___RN8A 4 16 DNI
DDR2B DQ23 __RN8G 7 10 DNI
DDR2B_DQ24 BRN9D 4
DDR2B_DQ25 RN9C 3
DDR2B_DQ26 RN9A 4
DDR2B_DQ27 RN8H g
DDR2B_DQ28 RNS8F g
DDR2B_DQ29 RN9B o
DDR2B_DQ30 RN9H g
DDR2B DQ31 RN9E 5
DDR2B_DQS0 RN19A
DDR2B_DQS1 RN21H
RN18A
RN11F
DDR2B_DMO0 RN20F
DDR2B _DMA1 RN21F
RN11H
RN11E
DDR2B_A0 RN11A 4 16 56'
DDR2B_Af RN14E 5 12 5€'
DDR2B_A2 RN13E_5 12 56
DDR2B_A3 RN18H g 9 56
DDR2B_A4 RN13G_7 1056,
DDR2B_A5 RN14B_ o 1550
DDR2B_A6 RN13B o 15 56'
DDR2B_A7 RN14D 4 1350
DDR2B A8 RN13F g 11 56'
DDR2B_A9 RN14G_ 7 10 56.
DDR2B_A10 RN18G_ 7 10 56.
DDR2B_Ai1 RN13C 3 14 56'
DDR2B_Al2 RN14C 13 1450
RN13D 56
RN14F 56
RN13A 56
DDR2B_BAO RN18F g 1156
% DDR2B BAT RNT4A 1 16 56
RN18E 5 A 12 55'
7 DDR2B RASnh RN11C 13 145 s
DDR2B CASn __RN13H 3 9 56
DDR2B_WEn RN14H g 9 56
DDR2B_CSn RN11B_» 1550
DDR2B_ODT RN11D_4 1350
7O DDR2B CKE RN18D 4 13 SE.
RN18B 56
RN11G 56
RN18C 56
RN19E DNI
RN19F DI
RN19G DNI
RN19H DNI

DDR2B_DQ[31:0]

5 DDR2B_DQS[3:0]
VTT_B3_B4 5 DDR2B_DM[3:0]
CN7 0.1ufx4 5 DDR2B_A[12:0]
; — | ? 5 DDR2B_BA[1:0]
30 ]s
4 L0 s 5 DDR2B_RASnh
11 5 DDR2B_CASn g
5 2B_WEn
CN10 O.1ufx g 5 DDR2B_CSn
1 ] 8 5 DDR2B_ODT —§
> [0 7 5 DDR2B_CKE
s ls 5 2B_CLK|
4 L0 s 5 DDR2B CLK N
11
CN6 0.1ufx g
1 1.8
o [z
3 (' le
4 '] s
11
CN18 0.1ufx #t
1 1.8
o [z
3 (' le
el
VTT_B3_B4
CN19 0.1ufx#t
1 1.8
o [ 7
al['T 16 RN7A & DNI
4 1.0 5 RN7B 5 DNI
1T DDR2B DQS2  RNSC 3 4 DNI
DDR2B_DQS3__RN9F__ 6 1 DNI
CN20 0.1ufx #t RN7D 3 DNI
1 1 -8 RN7C 4 DNI
> |0 7 DDR2B_DM2 RNSB 5 5 DNI
3 ' 1+s DDR2B_DM3 RN9G 7 o DNI
4 [ ']>s
11
CN5 0.1ufx#t
1 1.8
2 [z
3 [N le
4 |5
11
CN13 0.1ufx#t
1 1.8
2 [ 17
3 ' lse
4 [ |5
11
CN14 0.1ufx g
1 1.8
2 [z
3 ' le
4 [ |5
11
CN12 0.1ufx g
1 1.8
2 [ ]z
30 ]s
AH P
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8 7 6 5 v 4 3 2 1
1.8V SSRAM FLASH 512Mb (32M X 16)
Us 1.8V
Y98 JdA9NIFdEN PC28FxxxP30B85 SHARED BUS
U44 FLASH Ad
VPP .
FSM_A1 Al FSM D[15:0]
E [a)aNalal .
§§§9§§§§§§§§ DQo |28 FSM_D7 FSM_A2 B! ﬁ; vce [HA8 P FSMLD[150] 591420
FSM_A4 a7 gogg0goo0ag 59 FSM D1 FSM_A3 C1 H3 FSM_A[25:1] .
FSM_A5 25 ﬁ? Bg; 82 FSM_D6 FSM_A4 DA ﬁi vee 1.8V K1 FSMARS:] 5.8,9,14,20
FSM A1 46 A2 DQ3 63 FSM D3 FSM_A5 D2 A5 veCQ D5
FSM A9 47 A3 DQ4 68 FSM D4 FSM A6 A2 AG VCCQ D6
FSM_A6 48 Ad DQ5 69 FSM D2 FSM_A7 c2 A7 VGoQ G4
FSM_A8 49 A5 DQ6 72 FSM D5 FSM_A8 A3 A8
FSM_A13 50 A DQ7 73 FSM DO FSM A9 B3 A D E2 FSM DO
FSM_A7 43 Ag D88 8 FSM D14 FSM_A10 c3 A?O D? Eo FSM D1
FSM_A2 7e A oo [a FSM_D8 FSM_AT1 D3 | pi5 Dyl Ga _FsM D2
FSM A14 45 A8 5 19 12 FSM D9 FSM _A12 ca | h11 ba [E4 FSM D3
FSM_A11 a5 A?O D81? 13 FSM D13 FSM_A13 A5 | hi5 Dj Es FSM D4
FSM_A12 as | h1° T FSM D11 FSM_Al14 B5 | nie be .65 FSM Db
FSM_AT5 a3 | hlb bois [ FSM_D10 FSM_A15 G5 | Al Do [fae __FsM Ds
FSM_A16 a2 | ! o 13 >0 FSM D12 FSM _A16 D7 A15 D;" H7 FSM D7
FSM_A10 a9 | 4 3 DQ >3 FSM D15 FSM_A17 D& | p 6
FSM_A3 40 A]“ Q15 FSM_A18 A7 A]7 o LE1 FSM D8
FSM_A18 a0 A15 DOPA |74 SSRAM_DQPO R21 1.00K FSM_A19 R7 A18 D8 E3 FSM_D9
FSM_A19 a1 A1§ DSPB o4 SSRAM _DQPT R45 1.00K 1 FSM_A20 c7 A2g 018 E3 FSM_D10 FLASH INTERFACE
FSM_A21 82| g 1 FSM_A21 G8 | ol 019 [Ea FSM_D11
FSM_A20 99 1 1.8V = FSM_A22 As Es FSM D12 FLASH RESETn
FSM_A17 100 ﬁ;g mg; > FSM_A23 G1 Q%QMM A3 B}g H5 FSM D13 FLASH WEn S Etﬁg:—\?\,gﬁ;mzm
NGs |8 FSM A24 Hg NCEG4M)128M)/A24 D14 [-GZ FSM D14 RIS X FLASH OEn 9,14
SSRAM _CLK 89 6 FSM_A25 B6 ] E7 FSM D15 FLASH RDYBSYn | >> FLASHfRDYBS!Yn 714
CLK “g“ 7 L R 1.00K SSRAM GWn NC/A25(512M) D15 FLASH CEn . FLASH CEn 714
SSRAM Ein__ og | NCg 16 R 1.00K_SSRAM_ADVn FLASH CLK E6 | o WAIT |LEZ FLASH_RDYBSYn FLASH CLK S FLASH OLK 514
SSRAM_E2 o7 | £ N o5 R4 1.00K_SSRAM ADSPn FLASH ADVn S FLASH ADVn 714
SSRAM E3n___9p Eg Ngg o8 E 10K__SSRAM E2 FLASH RESETn _Da{ peort GND B2 = :
Noo |22 R19 10K_SSRAM Ean FLASH CEn Bac] of # aND 2
SSRAM FTn 14 | N 20 [ Rai 0 SSRAM FTn FLASH OEn Ea] E# ND [
SSRAM LBOn 31 n C10 g Rt 70K __SSRAM LBOn FLASH WEn el OF# G Ha 1.8V
SSRAM BAn _gg | L5O" No1s st [ Ri7 1.00K__SSRAM ADSCn FLASH ADVH___Eg] ek GND -1
SSRAM BBn a4 | ph Noqs 52— [ FLASH WPn __G6] ypy RFUo LHL . = l  Res 10K FLASH WPn
- N L A e e
GWn NC15 38— ” RFU2 |- R 10K__FLASH WE
NC16 F2L— RFU3 [FE8— + -
SSRAM_ADSCn 85 | anccn oo [es RFLg | B8 R25 10K___FLASH RDYBSYn
SSRAM_ADSPn g4 ADSP NG18 75
SSRAM ADVn g3 | \1v n NGig |28 PC28F512P30BF
0 SSRAM 77 6a | 5" Neag 22 R44 10K FLASH RESETn
I\/\”Rso SSRAM Gn__gs | 22 No2? [es L
= BRB8833898889 No22 [6— PLACE NEARFLASH i
>>>>5>>>>>>>> r |
! |
dddd I Iddd ] GS832018GT_TQFP100 | !
HANNGgIu NN SSRAM INTERFACE | 1.8V 1.8V :
|
| Ca4 |Ci5  |c13 C23 |C14 |c33 |
= SSRAM_BAn |
1.8V SSRAM BBn S oA Ban & l 04uF  [04uF  [0.4uF 0uF  [04uF  [04uF !
SSRAM_BWn $ - ! |
SSRAM_BWn 9 | ‘
SSRAM_CLK & SSRAM _CLK 7 | . L |
C16 C20 Ca2 C28 C35 C6 Ci2 C19 c27 c32 SSRAM_Ein S SSRAM Ein 7 | — — !
SSRAM_Gn & SSRAM Gn 9 l !
0.1uF | 01uF | 0.1uF | 0.1uF | 47nF | 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF - o S
. . . . SSRAM_GWn SSRAM_GWn 7,14
assign ssram_gwn = 1'bl; // HIGH Global Write Enable—Writes all bytes; active low SSRAM_ADSPn & SSRAM_ADSPn 7
. ; SSRAM_ADSCn__3 SSRAM ADSCn 7
assign ssram_advn = 1'bl; // HIGH = n
; SSRAM_ADVn & SSRAM_ADVn 7
assign ssram_adscn = 1'b0; // LOW -
assign ssram_adspn = 1'bl; // HIGH
A
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8 7 6 5 v 4 3 2 [ 1
U7a u7B X " SHARED BUS
7
MAX 1l MAX I 5,9,13,20 FSM_D[15:0] D>
FPGA_DATAQ D3 BANK1 H3 _ CLKA EN c13 BANK2 Eg FSM DO 25V 2.5V 589,1320 FSM_A[25:1]
FPGA DCLK IOB1_1 IOB1_25 TKASDA IOB2_50 IOB2_74 FoM D1 —>
G2 | 1012 I0B1 26 1 CLKA S —B16 1 0B> 54 I0B2_ 75 A2
FPGA_CONF DONE _ Ej3 — — H4 CLKA _SCL c12 — — A8 FSM_D5 FLASH INTERFACE
FPGA STATUSN IOB1 3 IOB1_27 IOB2_52 IOB2_76
. Ca 2 CLK125 EN B8 FSM_D9
FPCA CONFIGH IOB1_4 IOB1_28 —A15 ] \0B2 53 I0B2_77 ESVEGR Ri3 L 713 FLASH RESETn
Ea4 g D12 | E8 : _
IOB1 5 IOB1_29 IOB2_54 082 78 [-£8 ESVRIE 1 00K BLM15AG224SN 1 713 FOASH WER
D2 108176 lo81_30 FKI— <Bl4 082755 1082 79 AL ESVEIG 913 FLASH OEn
<E5 108177 I0B1_31 (& <G 10B2 56 1082 80 22 FaM D3 Vi 713 FOASH RDYBSYR
<11 108178 I0B1_32 [-K2—< <B13 1 1oB2 57 I0B2_81 . 513 FLASH CLK < |
EN VCC * ¢ ’ =
__F3 | D11 | cs FSM_D13 7,13 FLASH CEn
SENSE_SDO Eo | 10B1.9 L1 FPGA DATAT 10B2_58 10B2 82 —x FSM D4 c4 > 3 CLKIN_MAX 100 L L 7.13 FLASH_ADVA
I0B1_10 I0B1_34 —A13 | |0B2 59 I0B2_83 GND OUT o7 8
SENSE_SDI E4 | 10B1 11 IOB1_35 |H&&— —E11 1 10B2 60
SENSE_SCK E1 - 3575 MSELO i B6 FSM D7 0.01uF T00MHzZ 0.01uF | 4.7uF
SENSE oS IOB1_12 IOB1_36 <B12 1 6o 61 IOB2_85 ESTRE e
ES | K4 M E7 b = =
I0B1_13 IOB1_37 v I0B2_62 I0B2_86
__F2 | M1 SEL2 L A12 ] A5 FSM D15 1
IOB1_14 IOB1_38 IOB2 63 I0B2 87 53 ESVEEE —
<—E61 1081715 IOB1 39 53— <D10 1 10564 IOB2_88 -
Eoei e On1 50 [z MSEL3 811,985 0 Oha o5 [B5 FSM_D14 CONFIGURATION INTERFACE
16,18 JTAG TCK
17 MAX_EPCS [p—p X EF88 G831 0py 47 I0B1_41 [P <E10 1 082 66 10B2_90 (57 — S —
G2 16,
MAX FACTORY oo IOB1_18 I0B1 42 M3 <A 02 67 I0B2 91 A4 3 ~EPNZTO
MAX USER Gi | 10B1_19 IOB1_43 — "~ USER FACTORY 10B2_92 o 8 JTAG_FPGA TDO .
TSMA PN IOB1_20 IOB1_44 <B10 1 0po 69 I0B2_ 93 |FB4—< VISELO <
G5 1 |0B1 21 IOB1_45 |H-3— <02 11082 70 IOB2 94 F26—< MSELO 8 .
HSMB_PSNTn Ho - 450 A0 & a MSEL2 8 FPGA_DATA[7:0]
IOB1_22 IOB1_46 10B2_71 loB2_95 [FG4— VISEL3 MSEL2 8 D>
IOB1_47 [-M4—< D91 02 72 IoB2_96 [FS6—x MSEL3 8 8 FPGA DCLK
—H1 10B1 24 I0B1_48 FN3— <89 | 102 73 I0B2 97 |FB3—< 8.17 FPGA CONF DONE 1 >
po FAN_CNTL 8,18 FPGA _STATUSH S
10B1_49 loB2 98 Y. 8 FPGA_CONFIGN .
CLKIN_50 H5 p3  JTAG TCK _99 [T USER INTERFACE L
CLKIN MAX 100___J5 :85};88%? TTCE"‘I 6 JTAG _FPGA_TDO :852—}8? B1 MAX_FAN < ) ;,}g :gmg_ggmn
B USER LED[7: ) n
DO M5 S1/ Eresio Tho I0B2_102 [FR4— — > USER_LED[7:0] 7.89,17 = >E
T™MS CURRENT SENSE
EPM2210GF256FBGA o USER FAGTORY
EPM2210GF256FBGA _
< 19 SENSE_SDO
19 SENSE DI
19 SENSE SCK |
uzc u7D 19 SENSE C5n
MAX 1l MAX 1l HE NMAX 1.8V 19 FAN ONTL
USER LEDO  p14 BANK3 Jie FPGA DATA2 FSM_A1A1 P4 BANK4 P T <:|
USERTED] I0B3_103 I0B3_127 IOB4_156 l0B4_180 NI— ower
N13 — Ji3 FPGA_DATA3 FSM_A19 R1 HZ H8
USER TED2 IOB3_104 IOB3_128 ENA IOB4_157 IOB4 181 18— GNDINT VCCINT
P15 1 |0B3 105 IOB3 129 [-H16  FPGA DATA4 SMAIZ__P5 | 5py 158 I0B4_182 13— HY | GNDINT VCCINT [
USER LED3 M14 — — H13  FPGA DATA5 FSM_A21 T2 — — R9 J8 J7 CLOCK INTERFACE
IOB3_106 IOB3_130 IOB4_159 IOB4_183 GNDINT VCCINT
USER LED4 N14 — — H1i5 FPGA DATA6 FSM_A15 N5 — — J10 J9
IOB3_107 I0B3_131 I0B4_160 I0B4 184 FE2— GNDINT VCCINT
USER LED5 _Mi3 _ _ Hi4 _ FPGA DATA7 FSM_AG B3 — — Gs K6 10 CLKA_SDA
IOB3_108 IOB3_132 IOB4_161 I0B4_185 10— GNDINT VCCINT
USER LED6 N15 — — Gi6 PGM SEL FSM_A7 P6 — — E7 L7 10 CLKA SCL
USERLED, o 10B3 109 1083 133 FS18=HPErs FoN AL E6 1084 162 =1 GNDINT VGCINT £~ 10 CIRA DN
IOB3_110 IOB3_134 IOB4_163 I0B4 187 FB10— K111 GNDINT VCCINT S 10 CIKET EN
GNDINT VCCINT
25V 10 CLK125 EN
FLASH ADVn 84 10B3 111 I0B3 135 [FA15x Egm ﬁ;g N6 1 |0B4 164 |0B4_1gg FM1Q- =) 9 18 8LK,N550
L13 | 103 112 T4 1 0B4 165 I0B4_189 [L1— Al GNDIO vcelot & ’ =
FLASH_RESETn M15 — FSM_A16 M6 — — Al16 Hé
FLASH WED IOB3_113 I0B3 137 [FE18-« FeVA IOB4_166 I0B4 190 FN10— GNDIO VCCIO1
L12 | 10B3 114 loB3 138 13 S B> 104 167 l0B4 191 B B2 ] GNDIO vcelot e
FLASH OEn Mi6 a a FSM_A1 py _ _ P10 B15 b1 8 MAX_CLK
FLASH RDYBSYn I0B3_115 I0B3 139 FEL8 FSM AT I0B4_168 I0B4_192 GNDIO VCCIO1 18V <]
L11 8 15 12 G7 :
FLASI LR IOB3_116 I0B3 140 [FG14 FeVATY IOB4_169 I0B4_193 GNDIO
L15 1 10B3 117 I0B3 141 [-E16< N7 | 10B4 170 I0B4 194 FMIL G8 | GNDIO vceloz A3
FLASH CEn K14 — — FSM A2 R6 — — G9 Ald
IOB3 118 I0B3 142 FE1=¢ IOB4_171 I0B4_195 [FB12— 32 GNDIO vceioz (A USER I/O's
MAX_CSn L6 FSM_A20 7 N11 kz_| GNPIO VeCIo2 I7gq
VA OEn I0B3_119 I0B3 143 B8« FeV AT I0B4_172 IOB4_196 GNDIO VCCIO2 17 PGM LOAD
K13 1 10B3 120 |0B3 144 FE12— 16 | |oB4 173 IOB4 197 113~ K8 | GNDIO
MAX_WEn K15 — — — — K9 C1i6 17 PGM_SEL )E
I0B3_121 I0B3 145 16— FSM A9 & |0B4_198 FELL- 2 GNpio vocios 518
K121 083 122 IOB3_146 [-E13— FSM As— Li| I0B4 175 I0B4_199 [-B13— 10 GNpIo vccios (L 17 MAX ERROR
—K16 10B3 123 I0B3 147 213 oM Ass o I0B4 176 I0B4_200 —M12- =32+ GNDIO vceios (L 17 TIACFAN
SYS RESETH m; |0B3 148 [FE14— FSM Ais ] '0B4 177 |0B4 201 [FB14- 15 GNDIO VCCIO3 17 VA FACTORY
IOB3_125 IOB3 149 F214— FSM Azi mo| I0B4 178 I0B4 202 FN12— —1+ GNDIO s 17 MAXUSER
<114 | 10B3 126 I0B3_150 FE12— IOB4_179 I0B4 203 15— GNDIO vocios 8
e VCCIO4 8,17 SYS_RESETn
I0B3_151 [-E15— FSM A5 Mo I0B4_204 [-£12— - vocios = ]
I0B3 152 FE13— IOB4/DEV_CLRn 10B4 205 FB16— VCCIO4 19 FAN ONTL
I0B3 153 FC14— FSM A6 M8 |0B4DEV OF  10B4 206 |[B18 »
a _ = EPM2210GF256FBGA
—12 1 \oB3/GLCK2 I0B3_154 FEL14< 7 MAX_CSn
—Hi2 | I0B3/GCLK3 I10B3_155 D13 EPM2210GF256FBGA 9 MAX_OEn >
7 MAX WEn <
EPM2210GF256FBGA
Place near MAX I
1.8V 2.5V
1.8V
A . -
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
C195 |c206 |C191 |cie4 |c227  |cies  |cie3  |ceos  |ceo8  |c217  |c175  |ci199 _
c173 |c216  |ci9e |c197 |c174 |c207  |c198  |coo4 fle :
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10/100/1000 Ethernet

RGMII Mode (default)

Atached to ground

ENET_RX_CRS and ENET_RX_COL signals

2.5V removed ENET_TX_CLK signal,
U21A
R62 4.7K__ENET T _MDIO 57 — 3 ENET T GTX CLK
R61 47K__ENET_T_MDC ENET T RESETn og ggg"é N G%—gtﬁ 4
1 "Re3 2.7K__ENET T_INTN . R ENET T _TX_EN
[ Re4 V.. 47K _ENET T RESETnh = XER [z
2.5V EHS l[EB E)rfmo ZZ CONFIGO y 11 ENET T _TX_DO
T 82 CoNFIGH TxDo 11 ENET T D1
R60 49.9 MDI_PO J7 2.5V ENET LED TX 61 88“E:gg %g; 14 ENET T TX D2
c68 | |0.01uF_ [ R59 49.9 MDI_NO 60 | SONFISS 02 s ENET T TX D3
*Rs7 49.9 MDI_P1 vee ENET LED LINK10 59 | conmS o oo Gz
c67 0.01uF_ [ R58 49.9 MDI N1 58 CONFng 9 Xbe |18
“"R80 49.9 MDI P2 D0 P 1= El 00 [a
c104 ||0.01uF [ Rsf 49.9 MDI_N2 C ook 2 = MDI_PO 29 | 00 p 5 oo 20
“"Rs3 49.9 MDI_P3 0_ | MDI_NO 31 MDlng 5 A
C105 | [0.01uF [ Re2 49.9 MDI_N3 o1 p la MDI_P1 aa | oo | - g AXCLK 42 ENET T RX CLK
L moin|e MDI_N1 34 VDN | 2 4 Rx pv |24 ENET T RX DV
- | mg: E,g i? MDI2 P | B g RX_ER 33— =
— TD2_P MDI2_N b -
= L oo n ! Mo 22 MDI3 P | & g RXD0 2> ENET T RX D
MDI3_N & RXD1 2 ENETTRY D3
oo [ IB3_E | ENET T MDIO 24 |0 E§82 91 ENET T _RX D3
'i:\'il > ENET T MDC___ 25 | \ipc g FxD4 |20
29 GND ENET T INTN 23 1 \\7 N 5 RXD5 82—
33Y 55 - RXD6 [F8L—<
_ 37|
AFJTI1GO2E  — T v RXD7 [~
- 5 CRs [F84—<
R76 ENET RSET 30 RSET L coL —M removed
10.0K — <961 SEL_FREQ
- m— S CLK P12
x5 2| s CLK N¢-80—
4 ENET XTAL 25MHZ 5| S_CLK_
EN  OUT %225 155CLK & S IN_P 82—
2| oy Ses s 3.3V ENET XTAL 25MHZ 55 [ 2an g SN N [
GND VoG FE—1 D4 | yTAL2 gl s out pEL—x
SENIFT 334 vssc o= s OUT N FA—
=
= 47 5} 68 ENET _LED TX
= %ﬁT—N @ I'_—Eg—& a9 ENET LED RX
ol LY < LED Dipien [ 70 ENET LED DUPLEX
R66 R71 > z DU 73 ENET LED LINK1000
290K K x50 1 1po LED_LINK1000 22 ENET TED TINKT00
: : <46 | 15 LED_LINK100 —£4 ENET TED LINKTO
LED_LINK10
2.5V
88ETTTT
SERREEEEEEE
u21B 1.1V 2.5V
XX 0000 IIZI
= {uo 38 8588 B30 pob =
a5 | AvoD 5> >>> DVBD Mg —bg: * vee
AVDD DVDD TRI_STATE
32 AVDD DVDD :153 ENET_INTN 5 ENET T INTN
75 | AVDD DVDD o5 ENET _RESETn 4 | VL 101 VCCIOf ENET T RESETn
AVDD pvDD 22 VL 102 VCCIO2
DVDD GND J—J
»—13 1 Ne pvpD 4
<511 Ne2 pvDD |82 MAX3373 —
VSS 2.5V
88ET111 1.8V U14
- s [N
TRI_STATE
ENET_MDIO 5 8 ENET T _MDIO
VL 101 VCCIOf
ENET_MDC 4] Voe  vedios ENET T _MDC
ND
Place near PHY G
MAX3373

1.—1_\/
Cc382 C360 cos cr2 |
0.1uF 0.1uF 0.1uF 0AuF |

74
[0.1uF

[\S)
)]
<

ellg T

ol

91 C361 C83 C73 C82
AuF 0.1uF 0.1uF 0.1uF 0.1uF

.|||_<

C71
0.1uF

®

ETHERNET RGMII INTERFACE

7 ENET T _RX D[3:0]

©

ENET T RX CLK
7 ENET T RX DV

removed ENET_CRS

7 ENET_T_TX D[3:0]

7 ENET_T _GTX CLK

7 ENET T TX_EN

]
{ >
L >
L >

L >

ETHERNET CONTROL INTERFACE

7 ENET_RESETn
7 ENET_INTn Izgg
7 ENET_MDC L
9 ENET_MDIO >
D30
Gre‘e\g\_LED
ENET LED TX R266 ‘
D31
Gre‘e\g\_LED
ENET LED RX R265 ‘
removed ENET_LED_ACTIVITY with r445 and D6
D27
Gres\g:LED
ENET _LED DUPLEX R261
K—o
D24
Green LED
ENET_LED_LINK1000 R264 ‘
D25
Gre‘e\g\_LED
ENET_LED_LINK100 R263 ‘
D26
Green_LED
ENET LED LINK10 R262

2.5V

XX K

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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w

"High Speed Mezzanine (HSM) Interface

HSMA D[3:0]

HSMC JTAG INTERFACE

HSMA JTAG TDO
_MTBH MB JTAG TD ;
JTAG_TCK

JTAG _TMS >E

HSMA_JTAG_TDI
HSMB JTAG TDI

HSMC PORT A

&

HSMA PSNTn
HSMA_CLK_INO
HSMA_CLK_OUTO

HSMA_CLK_IN_P[2:1]

—
1

L >

HSMA_CLK_IN_N[2:1]

HSMA_CLK_OUT P[2:1]

HSMA_CLK_OUT_N[2:1]

HSMA TX D _P[16:0]

HSMA TX_D_N[16:0]

HSMA RX D _P[16:0]

HSMA RX D N[16:0]

HSMA_TX_P[3:0]

HSMA_TX_N[3:0]

HSMA_RX_P[3:0]

HSMA_RX_N[3:0]

HSMC PORT B
HSMB_PSNTn

HSMB_CLK_INO

HSMB_CLK_OUTO

HSMB_CLK_IN_P1
HSMB_CLK_IN_N[2:1]

HSMB_CLK_OUT_P[2:1]

HSMB_CLK_OUT N[2:1]

HSMB_D[3:0]

HSMB_TX_D_P[5:0]

HSMB_TX_D_N[5:0]

HSMB_RX_D_P[5:0]

HSMB_RX_D_N[5:0]

HSMB_TX_P[3:0]

HSMB_TX_N[3:0]

HSMB_RX_P[3:0]

HSMB_RX_N[3:0]

>
S
S
S
S
L >
L >
SO
]

Rev

> HSMA D[3:0] 6 8
8
1 o |2 HSMA T SCL HSMA_T SCL 7 ; , 59 HSMB TX D P16
3 4 HSMA T SDA 3 HSMA T SDA 7 3 z 5 HSMB TX D _N16___ & b1a1s
5 6 Fo—x 5 6
- 9l 8 - HoME T SoA S HSMB_T_SCL 7 7 8 814,18
10 M2 HSMB_T_SDA 7 9 10 .
1 12 H2—< 11 12
ST 14 e 12V_HSMC 3.3V 18 14 °
— 15 16 FE—< : 15 16
HSMA TX P3 R35 OHSMA TX CP3™~ 17 BANK 1 18 HSMA RX_P3 HSMB_TX_P3 HSMB_RX_P3
HSMA TX N3__R36 OHSMA TX CN3__ 19 1815, HSMA _RX_N3 HSMB_TX N3 17 18 HSMB_RX N3
HSMA TX P2 _R40 OHSMA TX CP2__ o1 gg 50 HSMA_RX_P2 ct12  |ci11 HSMB_TX P2 ;? gg HSMB_RX_P2
ASMA TX N2_Ra1 OHSMA TX CN2___o3 od ASMA_RX N2 ASMB_TX N2 HSMB_RX N2
HSMA TX P1__R37 OHSMA TX CP1_o5 24 —o¢ HSMA _RX_P1 10uF  |10uF HSMB_TX P1 23 24 HSMB_RX_P1 7,14
HSMA TX N1_R38 OHSMA TX CNT__o7 gg o8 HSMA_RX_N1 HSMB_TX N1 g? gg HSMB_RX_N1 9
HSMA TX_PO__R42 OHSMA TX CPO___ g 20 HSMA_RX_PO = = HSMB_TX_P0 2 HSMB_RX_PO 6
HSMA TX NO__R43 OHSMA TX CNO__ 31 gg 25 HSMA_RX_NO HSMB_TX_NO 3? gg HSMB_RX_NO .
HSMA T SDA a3 a4 HSMA T _SCL HSMB T SDA HSMB T SCL
JTAG_TCK a5 34 3¢ JTAG_TMS JTAG_TCK 33 34 JTAG_TMS
HSMA_JTAG _TDO 37 36 o0 HSMA _JTAG TDI HSMB_JTAG_TDO 35 36 HSMB_JTAG TDI 9
HSMA_CLK_OUTO a9 Z’g 40, HSMA_CLK_INO HSMB_CLK_OUTO gg Z’g HSMB_CLK_INO 6
HSMA_DO 41 o |42 HSMA D1 HSMB_DO » - HSMB_D1 6
HSMA D2 43 a4 HSMA D3 HSMB D2 HSMB D3
44 43 44
45 46
HSMA TX D_PO 47 1% 48 HSMA RX_D_PQ HSMB_TX D_PO 2-73\/ 1% HSMB_RX_D_PO
HSMA TX D _NO 49 50 HSMA RX D _NO HSMB TX D_NO HSMB _RX D _NO
51 15\9 52 ggsv 15\9 e
HSMA TX_D_P1 53 o | 54 HSMA RX_D_P1 HSMB_TX_D_P1 % ) HSMB_RX_D_P1 ]
ASMA TX D _Ni 5 5 ASMA_RX D _Ni ASMB_TX D _Ni ASMB_RX D _Ni
57 153 58 gssv 153
HSMA TX D P2 59 ~ |60 HSMA RX_D_P2 HSMB_TX D P2 A = HSMB_RX D _P2 6
HSMA TX D _N2 61 62 ASMA_RX D N2 HSMB_TX D _N2 ASMB_RX D _N2
63 15\2/ 64 g1sv 15\2/ e
HSMA TX D P3 a5 2 es HSMA RX D P3 HSMB TX D P3 = o HSMB RX D P3 .
HSMA TX D N3 67 BANK 2 63 HSMA RX D N3 HSMB TX D _N3 HSMB_RX D N3
69 153 70 g7sv 153
HSMA TX D P4 71 A 2 22 HSMA RX D P4 HSMB TX D P4 5 2 HSMB RX D P4 4
HSMA TX D N4 73 74 ASMA_RX_D_N4 HSMB_TX D N4 ASMB_RX_D_N4
74 73 74 4
75 76
HSMA TX D _P5 77 127\é 73 HSMA RX D P5 HSMB TX D _P5 3-73V 127\é HSMB RX D P5 .
HSMA TX D N5 79 80 HSMA _RX D _N5 HSMB_TX D _N5 HSMB_RX_D N5
81 13\9 82 ggsv 13\9
HSMA TX D _P6 a3 ad HSMA RX D P6 HSMB T TX D _P6 5 - HSMB_T_RX D _P6
HSMA TX D N6 a5 gg a6 HSMA RX D _N6 28( HSMB T TX D N6 5 gg gg HSMB T RX D N6 >8§ s
87 88 :
HSMA TX D _P7 a9 13\6 a0 HSMA RX D P7 HSMB T TX D _P7 5 g.gsv 13\6 5 HSMB T RX D _P7
ASMA TX D N7 o1 92 ASMA RX D N7 28( HSMB T TX D N7 5 5 HSMB T RX D N7 >8§ 9
92 91 92
93 94
HSMA CLK OUT P1 o5 12V —oe HSMA CLK_IN_P1 HSMB_CLK OUT _P1 3.3V 12v HSMB CLK IN_P1 6
HSMA CLK OUT N1 o7 gg o8 HSMA_CLK_IN_N1 HSMB_CLK_OUT N1 g? gg HSMB_CLK_IN_N1
99 100 6
12V 3.3V 12V
HSMA TX D P8 101 102 HSMA RX D P8 HSMB T TX D _P8 5 5 HSMB T RX D P8 6
HSMA TX D N8 103 }83 104 HSMA RX D N8 28( HSMB T TX D N8 5 18; }83 5 HSMB T RX D N8 >8§ 56
105 1oy (108 3.3V 12V o
HSMA TX D P9 107 1 108 HSMA RX D P9 HSMB T TX D _P9 5 fpd e 5 HSMB T RX D P9 6
HSMA TX D _N9 109 110 HSMA RX D N9 28( HSMB TX D N9 6 5 HSMB T RX D N9 >8§
110 109 110
111 112
HSMA TX D P10 113 1121\4 114 HSMA RX D P10 HSMB T TX D P10 5 ?-13V 1121\4 HSMB_T RX D _P10 6
ASMA TX D _N10 115 e s HSMA RX D Ni0 28( HSMB T TX D N10 5 112 e ASMB_ T _RX_D_N10 >8§ os
117 118 ;
HSMA TX D P11 119 1122V 120 HSMA RX D P11 HSMB T TX D P11 7 ?-13V 1122V HSMB_T RX D P11
HSMA TX D _N11 121 12(2’ 192 HSMA RX D _Ni1 28( HSMB T TX D Ni1_7 12? 12(2’ HSMB T RX D _Ni1 >8§ 6,20
123 124
HSMA TX D P12 125 1122\é 126 HSMA RX D P12 HSMB T TX D P12 5 ?-235V 1122\é HSMB T RX D P12 6
ASMA TX D Ni2 {07 128 HSMA RX D Ni2 28( HSMB T TX D N12 7 HSMB T RX D _N12 >8§
128 127 128 6
129 130
HSMA TX D P13 131 BANK 3 112\2’ 132 HSMA RX D P13 HSMB T TX D P13 7 ?31V 112\2’ HSMB T RX D P13
ASMA TX D _Ni3 133 134 {34 HSMA RX D _Ni3 28( HSMB T TX D N13 5 123 134 ASMB T RX D _N13 >8§ 4
135 136
HSMA TX D P14 137 112\’ 138 HSMA RX D P14 HSMB T TX D P14 ?-37V 112V HSMB T RX D P14 4
HSMA TX D _N14 139 123 140 HSMA RX D Ni4 28( HSMB T _TX D N4 129 123 HSMB T _RX D _Ni4 >8§ .
141 142
HSMA TX D P15 143 113\‘{ 144 HSMA RX D P15 HSMB T TX D P15 5 ?433\/ 113\‘{ HSMB T RX D P15 .
ASMA TX D _Ni5 145 196 [F1a6 HSMA RX D _Ni5 28( ASMB T TX D Ni5 7 I 1 HSMB T RX D _N15 >8;
147 148
HSMA TX D P16 149 11%\6 150 HSMA RX D P16 HSMB T TX D P16 5 ?;‘ng 11%\6 HSMB T RX D P16
HSMA TX D _N16 151 152 HSMA RX D _Ni6 28( ASMB T TX D Ni6 5 HSMB T RX D _N16 >8;
152 151 152
153 154
12V 3.3V 12V
HSMA CLK OUT P2 155 O N O 156 HSMA CLK_IN_P2 HSMB T _CLK OUT P2 HSMBT CLK IN P2 HSMBT CLK_IN_P2 5
HSMA _CLK_OUT N2 {57 e ey el ol o ool ]gg 158 HSMA _CLK_IN_N2 LD RSB CIK oUT W2 12? e e o o1l 0 o0 ]gg HSMB OLK N Mo —&——
12V_HSMC 3.3V 159 [aYaYayayaVayalyayaryeviag ITN HSMA_PSNTn 33V 00000002 0pSNTH HSMB_PSNTn Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
222222222 - Z2Z
3.3V 000000000 12V_HSMC 3.3V 12V_HSMC Title P
Ci14 113 T | Asp-12255501 TIdT31d T | asp-12285307 " Cyclone IV GX FPGA Development Kit Board
999N NN D1 3.3V N Copyright (c) 2010, Altera Corporation. All Rights Reserved.
10uF 10uF — Gre‘e\r"n\_LED T = D2 3.3V [Size Document Number
HSMA PSNTn R1 56.2 Green LED
— = SMA PoNTH K] o ws | |8 150-0311003-B1
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2.5V
s7
1 5 5.3 PGM SEL R10 100K |
T S5 PB Switch
L 13753  Sys RESET R7 100K )
T S8 PB Switch
L 15553 PgvLOAD R11 100K )
T S6 PB Switch
L 135553 CpU RESETN R9 100K )
T sS4 PBSwitch
USER_PBO R6 10.0K
o— 1o o3 Py
ID—L u
S3  PB Switch
USER_PB1 R5 10.0K
10 o3 Py
ID—L J_T
S2  PB Switch
USER_PB2 R106, 10.0K
+—10 o3 -
[ o 4 |
‘ s1  PBSwitch
USER_PB3 R4 10.0K
+—10 o3
[ o 4 |
= PB Switch
) sSw2 2.5\
16 | — 1 USER_DIPSWO0 RN1A 4 16 10K |
15 | —— |[2__USER DIPSW{ RN1B_ o 1510K ]
ON=0 14 | —/— |3 USER_DIPSW2 RN1C 3 14 10K :'
OFF =1 13 | —//— |4 USER _DIPSW3 RN1D 4 13 10K :.
12 | —/— |5 USER_DIPSW4 BN1E 5 12 10K :'
1| —0 |6 USER_DIPSW5 BRN1F_ g 11 10K :'
10 | —/ |- USER_DIPSW6 RN1G 7 10 10K .
9 | —=— [[&__ USER DIPSW7 RNTH g g 10K
= TDAO8HOSB1
USER DIPSWITCH 2 x 16 Display Connector
5.0
J13
1] 5 |2
3 3 4 4 LCD T D Cn
LCD T WEn 5 5 [CD T Con —
— LCD T DATAO 2% 615 LCD T DATAI
LCD T DATA2 9 ; 13 10 LCD T DATA3
LCD DATA4 9O 11 15 LCD T _DATA5
L >0 1 pamas 13 1; }i 14 [CD T DATA7
1.8V HDR2X7
c102 2.5V
2.5V
0.1uF c103
— 1.8V U24
bg: VL VGG I: 0-1uF
TRI_STATE -
LCD CSn 5 8 LCD T CSn
VL IO1  VCCIOT
LCD_WEn 4] yrioe  vedios | LCD T WEn
GND
MAX3373
= 2.5V
2.5V
1.8V c100
1.8V u27
C99 l 2 L Voo L owr
T ouF TRI_STATE -
— LCD_DATAOQ 5 LCD T DATAOQ
E VL IO1  VCCIOT
LCD_DATAT ayoe  védioe LCD T DATAI
B3 B4 GND
MAX3373
2x7 HDR LCM-S01602DSR/C
2.5V u23 1.8V
T 4] le T
SPACER1 VCCA VCCB
MSPM-7-01
SPACER2 2 5
GND DIR
MSPM-7-01 =
LeDTDCn 3|, g la LCD D Cn
output SN74AVC1T45 Input

5 ¥ 2
User 10 & Connector

gy USER I/O's
T USER_PBJ[3:0
D15 — > USER_PB[3:0] 7
USER_LEDO \\K RESn_LEDO R119 56.2 | USER _DIPSWI7:0] [ USER DIPSW[7:0] 7.20
Green_LED
D14
USER LED1 \\K RESn LED1 R120 562 | USER LED[7:0] <] USER LED[7:0] 789,14
Green_LED MAX_ERROR MAX_ERROR 14
D13 MAX_FAN & MAX_FAN 14
USER_LED2 \\K RESn_LED2 R121 562 | MAX_FACTORY > MAX FACTORY 14
] MAX_USER & MAX_USER 14
Green_LED FPGA CONF DONE & FPGA_CONF_DONE 8,14
D12 | _| ,
USER LED3 XX RESn_LED3 R122 56.2 | PGM_SEL
4 1 SYS _RESETn 233," _RSEESLETn 81414
Green LED PGM_LOAD PGM_LOAD 14
D10 CPU_RESETn CPU RESETn 7
USER_LED4 \\K RESn_LED4 R113 56.2 | -
Green_LED
D9 HSMC INTERFACE
USER_LED5 \\K RESn LED5 R114 56.2 |
) HSMA RX_LED
HSMA_RX_LED 7
Green_LED HSMA_TX_LED )2 HSMA TX_LED 7
D8 HSMB_RX LED & HSMB_RX_LED 7
USER LED6 \\K RESn LED6 R115 56.2 | HSMB TX LED > HSMB TX LED 7
Green_LED
D7
USER_LED? \\K RESn_LED?7 R116 56.2 ) LCD DISPLAY INTERFACE
Green LED 7 LCD_T_DATA[7:5] >
7 LCD_T_DATA[3:2]
>
D4
HSMA RX_LED \\K RESn_HSMA RX_LED R104 562 | 7 LCD_D_Cn <1
Green_LED LCD_CSn
3 CCD WEn 3 LoD Wen 7
HSMA TX_LED \\K RESn_HSMA TX LED R105 562 | LCD_DATAO > LoD DATAO 7
| LCD DATAI & LCD_DATAT 7
Green_LED -
D6
HSMB_RX_LED \\K RESn_HSMB_RX_LED R102 562 |
Green_LED
D5 MAX_EPCS &
HSMB_TX_ LED \\K RESn HSMB TX LED R103 56.2 | L] MAXEPCS 14
Green_LED
D19
MAX_EPCS \\K RES_MAX_EPCS R132 100, 1%
Green_LED
D18
MAX_ERROR \\K RES MAX _ERRORR133 56.2
Red_LED
D21 56.2 D29
MAX_FACTORY \\K RES_MAX_FACTORYR130, 56.2 R78 RESn PCIEX1 ”// PCIE_LED X1 ] PCIE_LED.X1 7
Green_LED Green_LED
D20 56.2 D28
MAX_USER \\K RES_MAX_USER R131 56.2 R77 RESn PCIEX4 ”// PCIE_LED X4 ] PCIE_LED X4 7
Green_LED Green_LED
D17
MAX_FAN \\K RES MAX FAN R134 56.2
Red_LED
D16
\\K FPGA_CONF_DONE
L
=i Green_LED
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Embedded USB Blaster

MAXII USB INTERFACE

0.1uF

25V _USB
T 8,14,16 JTAG_TCK
U3A 8,14,16 JTAG_TMS
5V_USB MAX I 8 JTAG BLASTER TDI
L7 5V _USB BANKi1 R192 8 | _
USB . ) USB RXFn Bl 081 1 l0B1 17 FL— 56.2
2 5V_USB _2.5V_USB —ci |98 om 1 [k 3,8 USB DISABLEN
J4 BLM21PG331SN1 2| oni op e [ka 8,14 FPGA STATUSH s
JSB GON ——0c51 R149 EEDATA D1 |0B1731 |OB1728 (K4 _ 8 FPGA CEn . <
a—] [ 10uF 470 —D21 108175 I0B1 21 [-K3— D22
— c184 —D3 1 08176 IoB1 22 K6 — v
3 —_ USB EECS _E2 | IOB1 7 OB1 23 | K7 Z Green_LED
) 4 ) 0.1uF E1 - - [ka
~ . ] IOB1_8 IOB1 24 e 4
= L —E3 | =
1 = USB_EESK 1 :85]—?0 :ggl—gg [10__JTAG BLASTER TDO
= —— ci85 C150 a2 | 1oB1-1 om 55 [ USB DISABLEN
= 33nF 0.1uF Ua 9 49 ¢ USB SI WU Hi |01 12 |OB1 28 |H-2—
— —H21 1081713 I0B1 29 FH— oo ¢
= QO 5y 0 —H3 1 10B1 14 I0B1_30 -4 -
6 o QO = o5 USB D0 - —
3V30UT = 00 & Do —I5 1 10B1715 I0B1 31 H2—
Ui 2 55 8 20 USB D1 619812 RS T FPGA STATUSn
1inct A8 R29 27 8 | UsBDM Z DR usB D2 - -
3 4 R48 27 7 o5 USB D3 7
NC2 B USBDP D3 USB D4 I0B1_33 JTAG TCK
2 GNDGND 2 D4 & |0B1 34 F-2
R27 1.5K 5 RsTOUT De [20 USB D5 .
SN65220DBV # B He USB D6 2.5V _USB E2 | 1oB1/0LK oK LK USB_MAX_TCK
USB_XTAL1 27 | v D;" 18 USB D7 CLKIN 24MHZ E1 IOB1/CLK? ST USB MAX_TDI
[ 5V_USB USB_XTAL2 28 | X1oUT b [ K2 —_USB MAXTDO
= R151 10.0K  USB RESET RD# P18 Hgg \?v%n IOB1/DEV_GLRn Tvs U =SB MAX TS
: - 4 15 _ 18] -
d RESET# WR R158 IOB1/DEV_OE
USB EECS 32 14 USB_TXEn 1.00k EPM240M100
G154/ |18pF . USB XTAL1 USB EESK _ 1 Eggﬁ &Eﬁ Do USB_RXEn
[ EEDATA 2 | EEDATA
swu L1 USB_SI_ WU UsB
TEST 5 8 % PWREN# ~10 USB PWR ENn MAX 1
Y2 ZZ O
Zz © BANK2
6.000MHz L USB TXEn Al 0o 35 l0B2 51 FB2—
:l' = oad o FT245BL USB D1 A10 | |95 50 0B 22 |-B6
C170| | 18pF USB_XTAL2 i USB_DO Al1 & &
q | e 0S5 WA 11 1082 37 |0B2 53 FBL—
—— USB RDo A2 1082 38 I0B2_54 |-B8—
- USE D7 £3- 1082 39 |0B2 55 B2 —
03556 24 10B2 40 |0B2 56 &1
= TSRE A5 10B2 41 loB2 57 &L
5v_USB IOB2 42 I0B2 58 FCA—
USB_D4 A7 | ce
5V_USB us USB D3 A8 :852{‘1‘3‘ :852*28 c7 usc
| DECOUPLING CAPS 1 Moo oo L8 USB D2 ag | 1982 44 08280 Mp1a_ MAX ]
. 2 7 B10 = 51 D11 )
SK NC1 IOB2_46 I0B2_62 ower
3 6 USB RESETn B11 — — D5 E9
& DN Nc2 B IOB2_47 |0B2 63 F29— D5 GNpIo voeinT F£2
DOUT  GND —B2 1 0B2 48 |0B2 64 [FE1Q- GNDIO VCCINT &
167 —B3 {102 49 I0B2 65 FELL- E4 | GNDIO
C151 C149 AT93C46DN-SH-B _ 65 TFyq E8 E3
—B4 10B2 50 IOB2_66 GNDIO VCCIOT
10uF 0.1uF 0.1uF R182 1 - - G4 J4
— 244 GNDIo vGCIO1 (14
2.2K - l0B2 67 FEI— 28+ GNDIO VCCIO1
|0B2 68 FG10- 534 GNDIo o4
° I0B2 69 [HH10- GNDIO veeloz &
L loB2 70 HHU USB _PWR_ENn - vceloz &8
—= USB_EEDATA R183 10.0K 70 = Go
loB2 71 FHI— VCCIO2
_F10 | oBoscLke :832—% {1 JTAG TMS EPM240M100
—-G11 ] |0B2/CLK3 I0B2 74 |-K11 JTAG BLASTER TDI
EPM240M100
2.5V _USB
PLACE NEAR MAX Ii
2.5V _USB . . .
2.5V _USB 2.5V _USB 25V _USB
]‘ J15 c153 | C169 | C168 ci52 | C186
X1 R108 1.00K_USB MAX TCK 1 PR 125
N voo L4 _ USB MAX T00 31! 2[% A 0.1uF | 04uF | 0AuF 0.1uF
cc 1 I R107 1.00K USB MAX TMS _ 5123 4[4
c21 2| oD ouT |-3—CLKIN 2aMHZ 7 ? 65
U ces | cs3 . USB_MAX TDI ™~ g 8g o0 140 | =
0.01uF 24MHz 0.01uF | 4.7uF = 9 10
| = = DNI =
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8 7 6 5 v 4 3 2 1
-
Power Monitor
[)L8vB3BaSNS 28 4 [ (T 1o 18VBIB4P
1.8V_B3_B4 V50 SENSE_PAD
T 1 [ Rsns sns 2 1.8V B3 B4 N 5V_MONITOR
[Do> S |
SENSE_PAD A/D #0 °
. 1.8V_FPGA V47 )
RSNS SN |2 1.8V B7 B8 P C246 C245
ui3 0.1uF 10uF
1.8V B7 B8 V48 SENSE PAD VCCA N o4
RSNS SN |2 1.8V _B7 B8 N VCCA_P o0 8:? vee = =
SENSE_PAD 25V VCCA VCCH GXB P 23 | ., REF+
V51 5.5V VCCA VCCH GXB N o4 CH2 R211
[R5V B5 B6 POS 23 1 [ rens sns |2 25V B5 B6 P CH3  REF-
2.5V _B5 B6 N o5 =
2.5V B5_B6 V52 SENSE_PAD 5.5V B5 B6 P og | CH4
T 1 rens sns -2 25V B5 B6 N CH5 Fo
1.8V B3 B4 N 27 CH6 =
SENSE_PAD 1.8V B3 B4 P o8
1.2V V56 CH7 SDO |17 SENSES SDO
> VCC P 1.8V _B7 B8 N 1 50 SENSE5 SDI
RSNS SNS 1.8V B7 B8P > | ¢He SDI [ s SENSE5 SCK
vCe V53 SENSE_PAD CH9 SC%’; P16 SENSE5 Csn
> VCC N VCC N 3
RSNS SNS Vee P 3 cHio 50V o5V
SENSE_PAD CH11 u12
V58 1.2V VCCL GXB P 3 Voo L
VCCD PLL SNS 21 VCCD PLL P .
> 11 RSNS SNs -2 cc 1.2V _VCOL GXB N 61 CH13 ]Z IOVCC1 10 VL1 g ]i SSEE,\'}'SSEE SSDDIO >
VCCD_PLL V55 SENSE_PAD VCCD PLL N 13 IOVGC2 10 VL2
T~ 1 S VCCD PLL N vggo PLL P ; CH14  NGC1 1(1) IOVCC3 10 VL3 : 13 25“35 ggg g
RSNS SNS CH15  NC2 14— o5V IOVCC4 IO VL4
SEN%E;PAD coM  GND 18 T R202 10.0k g /’E‘rgz (’;"% 5
[YCCA SNS 2t 1 [ nens sns |2 VCCA P [TC2418 MAX3378
(O = | = = —
2.5V V4 SENSE PAD
RSNS SNS [2 VCCAN
SENSE_PAD
V54
VCCL SNS 21 1 5> 1.2V VCCL GXB P 12v
L > RSNS SNS T u16 5V_MONITOR
1.2V V57 SENSE_PAD 5
RSNS SN |2 1.2V VCCL GXB N VIN 88%
c58 4.70M
SENSE_PAD 4 SHDNADJ/NC
V2 10uF
[——CCA VCCH SNS 21 1 [ hsns Sns |2 25V VCCA VCCH GXB_P GND ﬁ’/\ig
2.5V_VCCA_VCCH_GXB V1 SENSE_PAD - [T3009xDC
T 1 [ Rsns sns 2 2.5V_VCCA VCCH GXB_N
Do S |
SENSE_PAD
Fan Power Header
12V
J8
2
22 23 2021
Q2
14 FAN CNTL
B2 FDV305N SO
A = _ i
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U10K
Cyclone IV GX
VCC Power VCC
(1.2V) 22}2 VCCINT VCCINT m:;
s VCCINT VCCINT [t
238+ VCCINT VCGINT %
o VCCINT VCCINT
2| VCCINT VCCINT [ 12
12| VCCINT VCCINT [ 12
a7 VCCINT VCCINT 575
Fa-| VCCINT VCCINT 12
2o VCCINT VCCINT 1%
22 VCCINT VCCINT 318
M= VCCINT VCCINT =78
Wia| VCCINT VCCINT =23
Lva—| VCCINT VCCINT [t
V1 VCCINT VCCINT
wia| VCCINT VCCINT 525
Wan | VCCINT VCCINT |12
*/22- VCCINT VCCINT
V12| VCCINT VCCINT |12
ve | VCCINT VCCINT [
Jie| VCCOINT VCCINT [
wig] VCCINT VCCINT 2o
V19— VCCINT VCCINT [ 22
viz| VCOINT VCCINT 112
Ua VCCINT VCCINT 12
oo VCCINT VCCINT 12
Loa| VCCINT VCCINT =12
b2 VCCINT VCCINT —17
U1a| VCCINT VCCINT |5
U1a| VCCINT VCCINT |73
VCCINT VCCINT
(2:5V)  VCCA B VCCD_PLL ’]‘2?,;23
2e— VCCA VCCD_PLL 2
2221 VCCA VCCD_PLL [~
fA— VCCA VCCD_PLL (&
- VCCA VCCD_PLL 8
184 veca VCCD_PLL ¥
~5- VCCA VCCD_PLL &
-3+ VCCA VCCD_PLL
VCCA
"¥]g VCC_CLKIN3A
w2 VCG_CLKINSB
1151 VCC_CLKIN8A
VCC_CLKINSB
EP4CGX150DF896_DDR2_Swap_hsmc
Version = 0.1 Preliminary
l';JSS'\E/IRszIPSWS ,’:g USER_DIPSW3 17
o o2 — THCRED
ASMB_TX D N1 S - ;
HeME T D3 < HSMB_TX_D N1 16

HSMB_TX_D N3 16

VCCD_PLL

VREF_B3_B4

C{/clone I+V GX Péwer

uioL
1.8V B3 B4 Cyclone IV GX
7 1/0 Power 2.5V _B5_B6
ﬁg]g VCCIO3 VCCIOB tgi
8151 veoios VCCIos (2%
ZAG21 veoIo3 VGCIOs (423
A0 vocios vccioe (122
A212- vocios vccios (M2
AD13 vocios vccioe (24
£D141 veoios vGCIos (—E22
2215 vocios vccioe £24
101 yGCio3 VCCIO6
AG12 | yceios vccloe 822
AC13 K24
VREF B3 B4 AC15 | VEZI0s  IONVREFBONT | L25
L /’:g}? IO/VREFB3NOIO/VREFBEN2 [FN26 18Y B7 B8
AGLL |0/VREFBINT fop ==
IO/VREFB3N2 VCCIO7
Ho1
AB18 VeCIo7 79
818 vocios vecio7 (512
28191 vooios vccioy 18
2820 vooioa vccio7 &kt
£5181 vooios veeio7 (422
28191 vccios vccioz (12
£G211 vocios vccioz (118
£8221 voolos veeio7 (~417
AD18 VCCIO4 VCCIO7 o1 VREF_B7_B8
D181 vocios vccioz 2L T
AD12 vocioa I0/VREFB7NO [-S21
£D20 veoIo4 IO/VREFB7N1 -92L
FSM A12 VCCIO4 IO/VREFB7N2
AB21
FeM DB AB21 |0/VREFB4NO i
AG21 |0/VREFBAN1 vocios (—H12
25V B5 B6 IO/VREFB4N2 VCCIO8
5V_| H15
T Y24 VCCIO8 1774
w2 vecios vocios (-
W24 VCGIos vccios (i1t
W23 vcelos vccios L
224 vcelos vccios (i
23 vcelos vceios (412
22+ vCeIos vccios (113
~b241 vocios vccios (14
A823 vceios vceios (412
£2% 1 vCeIos vccios (18
122+ vceios Io/VREFB8NO [-B13
HSMB TX D N3 U301 10/VREFB5NOIOVREFBSNT S USER DIPSW3
HSME TX D N | Aros IO/VREFBSN1IO/VREFBSN2 55y
IO/VREFB5N2
VCCIO9

EP4CGX150DF896_DDR2_Swap_hsmc
Version = 0.1 Preliminary
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VREF_B7_B8

C237

U1oM U10N
Cyclone IV GX Cyclone IV GX
GND GND
AA11 GND GND AF1 1 26 GND GND R15
AA19 AF11 129 R17
GND GND GND GND
AA3 AF14 L3 R19
GND GND GND GND
AA4 AG2 14 R21
GND GND GND GND
AA5 AJ11 L5 R3
GND GND GND GND
AA8 Al14 L7 R4
GND GND GND GND
AB1 AJ17 19 B5
GND GND GND GND
AB10 AJ2 M1 R7
GND GND GND GND
AB2 AJ20 M12 R9
GND GND GND GND
AB5S AJ23 M14 T1
GND GND GND GND
AB6 AJ26 M16 T10
GND GND GND GND
AB7 AJ29 M18 T12
GND GND GND GND
AC11 AJ5 M2 T4
GND GND GND GND
AC14 AJ8 M20 T16
GND GND GND GND
AC17 Bi1 M6 T18
GND GND GND GND
AC20 B14 N1i1 T2
GND GND GND GND
AC23 B17 N13 T20
GND GND GND GND
AC24 B2 N15 T22
GND GND GND GND
AC26 B20 N17 15
GND GND GND GND
AC29 B23 N19 17
GND GND GND GND
AC3 B26 N3 U1
GND GND GND GND
AC4 B29 N4 Ui3
GND GND GND GND
AC5 B5 N6 u15s
GND GND GND GND
AC6 B8 N9 Uiz
GND GND GND GND
AD1 D2 P1 u19
GND GND GND GND
AD2 Ei1 P10 u23
GND GND GND GND
AD5S E14 P12 26
GND GND GND GND
AF8 E17 P14 29
GND GND GND GND
AF5 E20 P16 U3
GND GND GND GND
AF29 E23 P18 U4
GND GND GND GND
AF26 E26 P2 us
GND GND GND GND
AF23 E29 P20 U9
GND GND GND GND
AF20 ES P23 V1
GND GND GND GND
AF2 E8 P26 V10
GND GND GND GND
AF17 E3 P29 Vi4
GND GND GND GND
AE2 G1 P5 V16
55| GND GND 2 ba ] GND GND (-2
ae GND GND 221 GND GND [+
231 GND GND GND GND
G4 J7 R13 V20
&= GND GND =2 V5| GND GND [ 5,
Ha GND GND =2 Voa | GND GND [~
GND GND GND GND
Hi1 J3 Y26 V8
GND GND GND GND
Hi4 Jo24 Y29 W13
GND GND GND GND
H17 H8 Y9 W17
GND GND GND GND
H2 K12 Y16 W19
GND GND GND GND
H20 K14 Y14 W21
GND GND GND GND
H23 K2 Y10 W3
GND GND GND GND
H26 K20 Y1 W4
Hog | GND GND [~ 2 we ] GND GND w2
bz | GND GND {5 GND GND [ 2
GND GND GND
Heé GND GND L13 pe— E—
tg? GND GND H; = —A21\c 1 NG 3 FAHL =
GND GND -AG1 1 NG T2 NC 4 —AK2-
1 EP4CGX150DF896_DDR2_Swap_hsmc . EP4CGX150DF896_DDR2_Swap_hsmc
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TP6
TP5

TP3 O—
TP4 O—
TP7 O—
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8 7 6 5 v 4 [ 3 2 1
Power 1, (2.5V, 1.2V and 12V)
14v-20V DC INPUT
8
J5 o3 DC_INPUT 3 7
\/‘f_; T > a 12V 2223 RUN_SW
|_| 1 ” )| 1 5 l 19 VCCA_SNS
. 3 Tyl 19 VCCA_VCCH SNS
RAPC712X FM540 Qf 12V INTVCC 19 VCCL SNS
1 FDS8880 19 VCCD_PLL SNS
U48 R184 C203
g GATE VDD ? 2.20 C202
IN  OUT 4.7uF
12V
= GND NC [F2—x
OPEN_EPAD FH——2
M L; = [TC4357xDCB
o INTVGC 0.1uF
SW3 8 q
R34 EG2201A 3 Z 12V
12V_PCIE 5 A _ 2.5V
1 5 0.1uF_||C172 2 o g INTVCC Q6
Q3 — 0.1uF |C|162 40 e a S14816BDY-T1 1 8 o225 0224 ‘
du - CH _
¢ Tkisst & & Q Z
FDS8880 ' 1 O 5 O 47 0.1uF
5 s 1 u C39 |C36
L 04uF ||C16 2| N2 E O E CMDSH2_3 0.1uF z
= 1= I S5z Z — 5 10uF_| 22uF
Us2 = 36 | RN S B00sT1 |83 BOOST! c194 cH2 = Jswi =
3 GATE vDD |8 RUN SW 351 RUN2 Ta1 32— LG 4 = VECA
2 N ouT 1 34 RUN3 SW1 31 SWi1 | & 0.003 R33 VCCA SNS A L3 T
Bo | a0__BGT {/ BLM15AG221SN1
GND NG L8 330pF | [C144 TH 10 | 7y 56uH L4 L2 2.5V VCCA VCCH_GXB
| Lo Epns |2 B i VFBI o | Ui, snspr L2 _ = 261K R39 > VCCA VCCH_SN.003 R28
= | _ l 549 R141 Cl142 {"cie0 BLM15AG221SNT
= [TC4357xDCB = VNV 1500pF T0.1uF 5.36K R144
= 25V 4 1
1 10pF||C143 SNSN1 ¢ ¢ T2V
""" POWERLED 43.26 ! aiz MO e = BT] 2
‘ .
‘ | 20.0KY " R126 | SI4816BDY-T1 [cHl C222 )
P33V | 1 — C37_|C29 + G187
| | —  220pF |[C1T1 PR CMDSH2.3 | | 0.uF 7 4.7 0.1uF 330uF
| ‘ 10.0 R161 ||||C188 V2121 yFap BoosT2 | [c1e3 45w 100 }ZZUF ‘] g
| \ & 10.06 A A BOOST? 25 CH2 5 Tantalum
| R12 | B | [680pF e | 26 1G2 4 i = = 1.2V_VCCL_GXB
| ‘ = 12V a2z _swz | L0003 R239/CCL_SNS__ L11
! 100, 1% | 1 10pF||C157 bos [28 BG2 {/ BLM15AG221SN1
| | | 1.2uH L5 L12 VCCD_PLL
; | 10.0K R153 | Snspa |8 _ = 1.37K R49 > VCCD_PLL SNS_0.003 R240 |
| ! 20.08 X XR150 {ci59 BLM15AG221SN1
| v D11 } T0.1uF 1.62K R143 vgl_c
Blue_Led ! = 6 J§ 0.003 R238
1 N ! 330pF | |C155 ITH3 15 SNSN2 ¢ ¢ 2V
! ) ! l VFB3 14 lvTESs INTVCC Q4 T ‘
! | L 432K . \R152 | [C156 D32 s |
A ; 1= | [470pF SI4816BDY-T1 |cHl 221 0220
= I = 12V_HSMC 1 f—
L ) 10FIC189 CMDSH2.3 | | 0.1uF 7 4.7UF 0.1uF
— 6
140.0 R172 18 BOOST3 c192 cH2 5 ISw3 12V_HSMC
BOOST3 — -
10.0 R173 =
[ 0 R163 37 | yopE TG3 |32 g(vavss : i ) )
INTVCC I\']%(c\ed Continuous ODE/PLLIN SW3 21 BG3
INTVCC= BG3 L6  8.2uH C30 C24
10.0K Ri54 a9 7 _ = 4.32K R46 L ~AL2 |
DNI Ri62__ | ILIM SNSP3 G158 10uF 220uF
R164 0.1uF 1.00M R142
— 100K R160
11.5K 100K RiZ9 ]? PGOOD3 SNSN3 |8 s : =
Switching Freq = 450kHz PGOOD12 .
* 38 | FREQ/PLLFLTR  SGND
EPAD_GND
R155 c190 [TC3853xUJ =
3.24K
0.01uF
A . -
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Power 2, (3.3V and 1.8V)

12V

INTVCC

21,23 RUN_SW

[
R231 c63  |Ce2 _|CB6 C335
2.20 C337
4.7uF
C321
INTVCC
0.1uF
12v
) 2v
:‘ o INTVCC Qr i
us0 D35 8 C288 C289
0.1uF Hcsez o o = SI4816BDY-T1 | cCH1
o o £ 1 4.7UF 0.1uF
0.1uF_|[C365 g | TK/SSt = CMDSH2_3 0.1uF 2
1 TK/SS2 =z — 8 18V
= 21 BOOST1 B C334 CH2 5 ISW1 B — T
RUN sSW [ 2o RUN BOOST! H5I—F57 5 .
2 RUN2 TG1 !
23 SW1 B
Swi1 BG1 B |
BG1 20
560pF | [C363 M8 o 33uH L9 cso  |c79 + C8t -
VFB1i B 3 57 _ = 2.20K R56 | 330u
\ 215K . R251 _ 5600pF||C372 VFB1 SENSE_P1 C356 ¢ " |1ouF  [10uF ny
e l 0.1uF 2.21K R246 Tantalum
= 18Y SENSE_N1 [-28 l :
| DNI ||c373 . 2V —=
’—|| INTVCC Q8 T .
255K . ~R256 | D36
20.067.7R252 SI4816BDY-T1 | CH1 ©290 C291
1
— _ 1000pF| |C364 TH2 B 5 CMDSH2_3 0.1uF 7 4.7UF 0.1uF
VFB2 B ITH2 —
41 VFB2 P &
2.15 R258  3300pF| | C375 15 BOOST2 B| |c336 cH2 5 [sw2 B 3.3V
21K AN BOOST2 -
1 [ TGo |14 TG2 B 4 =
= 3.3V Swa |13 SW2 B | )
| DNI ||C374 ez h7_Bc2 B
' | 33uH L8
63.4K R257 _ = 3.90K R55 1 ~VVAL2 | |crs |c77r _|+ et
20.08 X XR253 | SENSE P2 C357 i 330uF
0.1uF 1.62K R247 10uF  |10uF ny
=i o Ro34 SENSE N2 Z _I ; Tantalum
24 -
Forced Continulo\Lé\/\ MODE/PLLIN _
INTVGC =
10.0K R237 10
DNI R248 | ILIM
— 100K R236
— 12 pGOOD
10.2K R233, = 25 | FREQ/PLLFLTR  PGND
EPAD_GND
Switching Freq = 450kHz LTC3850xUF _

R233
2.55K

C349
0.1uF

i)
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Power 3, (DDR2 (VREF/VTT), 5.0V, 1.8V FPGA VCCIO,1.1V Ethernet)

i)

1.8V_B3_B4
U45  TPS51100DGQ
[
21,22 RUN_SW
101 N VLDOIN f [ c240 — (G
VDDQSNS .
10uF 0.9V VTT (3A Sink/Src) 19 1.8V B3 B4 SNS
= VTT_B3_B4
R217 10.0K 3 VTTg’,E
R218 10.0K alar A C247 | C248 C265 | C350 ©378 | C379
paaia)
VREF_B3_B4 6z=z 10uF |10uF 10uF |10uF 10uF |10uF 12V U41 5.0V
VITREF 20 ©® T 3 LT3027 T
= L = L = L INA ouT1 - =
N — = — = — = RUN _SW 7 [ciae [C1a7
CoT5 Sk 148 SHDN1n
N o 5V_USB BYP1 |5 0.01UF B16K R139 10uF
: —_ ADJ1 |2 L
= — 25V _USB
= — IN2 10 -l-
1.8V_B7_B8 C141 SHDN2n ouT2 Tc139 Tciao
R128
) U47 __ TPS51100DGQ .  —— 10uF BYP2 2] 0.01UF 261K :{S:: 10uF
VIN VLDOIN [ _lc — r—‘— GND ADJ2 . —
VDDQSNS . - -
10uF 0.9V VTT (3A Sink/Src) = 73057 R127
— VTT B7_B8 ) 249K =
R227 10.0K 3 VTTg’,E
R226 10.0K alar A C201 |C200 C332 |C333 C232 |C285 1
pgala) =
VREF_B7_B8 zZ=
VTTReF 922 10uF |10uF 10uF |10uF 10uF |10uF
ca77 9 i ) ) ) ) i 2.5V 5.0V
U40
0.1uF T _ [ g - T C131|| 1uF 1.8V_FPGA
— 1 2 | N2 N | 1.8V_FPGA
= = L10 1.8V_B3 B4
- ouT2 —mﬁ - —
sw OuUTT 12 1 /\ 1.8V _B3 B4 SNS R145 009 T
| Ri124 100K = 4 8 R117 523K |  BLM15AG221SN1
' SHDN, AFE’é 7 R123 47K ) 1.8V_B7 B8
Cl124 zz | R137, .009 T
o 60 R118 1
5.0V 10uF LTC3026 1.50K
U42 2.5V _B5 B6_POS 19 |
- 1N BST |8 C180|| 1uF L > =
L2/ L 2.5V_B5_B6 = G166
OuT2 = ) 2.5V _B5 B6 POS R146 .009 T —= - —
|_—4— SW ouT1 = T0UF
100K = ¢ _ R147 523K | e
SHDN, | AFE’é 7 R148 47K 1 =
z= R136
o0 3.0K R135
LTC3026 1.50K
3.3V 5.0V 1.1V
J3 Us3 |
. 5 C381|| 1uF
1 = C145 ! 2| s BST ¢ I y
= —_ = 1.1
2 T0UF ouT2 —‘-Qﬁ T
HDRoXA SW ouT1 =
= | R255 100K S— 8 R254 511K |
= ' SHDN, | AF'?éJ 7 R250 Z7K 1
©380 zZz C359 + C92
p— ne oo p— 470uF
10uF = [TC3026 R249, A ~_2.87K |10uF 10V
SHUNT INSTALLED 2.5V
SHUNT NOT INSTALLED 1.8V —= ] Tantalum
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470nF
c5 [C11

330uF | 4.7uF

8 [ 7 [ 6 5 v 4 3 2 1
u
Place 6 vias minimum on each X2Y cap. FPGA Decou pl | ng
STANDOFF1
| FPGA VCCD_PLL | | FPGA vcCL GXB [
| Lo | STANDOFF2
; VCCD_PLL .| 1.2V_VCCL_GXB |
| L ; STANDOFF3
| | |
E } ci81 ! | STANDOFF4
| ! |
| o | STANDOFF5
| 1uF | ‘ :
L= = P |
| | |
l = }
; cs4 C55 ! |
_— | |
: 330uF |4.7UF o }
| | | |
| o ! SCREW1
! = ! |
T S SGREW2
SGREW3
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 SCREW4
| FPGA 1.8V VCCIO Banks 3 and 4 | FPGA 1.8V VCCIO Banks 7 and 8 PGA 2.5V VCCIO Banks 5 and 6 ‘ | FPGA 2.5V VCCA_GXB and VCCH_GXB | FPGA 2.5V VCCA and VCC_CLKIN
| | | | SCREWS5
| 1.8V B3 B4 | 1.8V B7.B8 2.5V_B5_B6 ' 2.5V_VCCA_VCCH_GXB ' VCCA
l l l l
|
| | C179 | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

I =

|

: :L c183 Jg49

| 330uF

| 4V 4.7uF
I Tantalum

| e

! =
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