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' D1 09/11/2012 22 REMOVE HSMC RESISTORS (AC CAP PLACEHOLDERS) R3-R18, R28-35.
1. Project Drawing Numbers: CHANGE MAX_RESETn TO 2.5V PULLUP, FROM 1.8V FOR LAYOUT IMPROVEMENT.
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Gerber Files 110-0320202-D1
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Stratix V GX FPGA Development Kit Board

PAGE DESCRIPTION PAGE DESCRIPTION
1 Title, Notes, Block Diagram, Rev. Historyy 30 Power 5 - Linear Regulator
L\VDS/Singis-ended  DQS/Single-ended 2 FPGA Package Top 31 Power 6 - Power & Temp Monitor
3 PCI Express Edge Connector 32 Power 7 - Stratix V GX Power
Micro-USB MAX Wf Wf 4 Stratix V GX Bank 3 33| Power 8 - Stratix V GX GND
20 [ uet mtaern Port A Port B 5 Stratix V GX Bank 4 34| Decoupling
T 2| 2% e 2| =% 6 | Stratix V GX Bank 7
meown 8 2| S F] B[ E[ 8] 7 | Stratix V GX Bank 8
- - 8 Stratix V GX Transceiver Banks
ISR et Do Ity 9 | Stratix V GX Clocks
x4 HCVR x18 4.5MB 10 PLL
ki y *|__QDRiI+ 11 | Stratix V GX Configuration
REFCLK | 1 veecyy - - 7oMB CIO 12 | JTAG
SMA IN (STI'—HHX' I/ RLDRAMII 13 | DDR3- Part1 of 2
GigE y Ll EFCO | 14 DDRS3 - Part 2 of 2
PHY [+ wt — 15 | QDRI+ SRAM
«—2 ! Switches 16 | RLDRAM Il CIO
Ty [eCRa . 17 | Flash
— |  LED
, = * 18 5M2210 System Controller
3 E Elzts * 19 | QSFP Interface
G 2% ?i_.m} l 20 | Display Port (x4)
Oscillators PG' S= Y Y 21 SDI TX Cable Driver & SMB
50M, 100M, EXPRESS | [MAX 64MB 64MB 22 HSMC Port A & Port B
programmable x§ Edge CPLD | | FLAsH | | FLAsH 23 | Ethernet PHY & RJ-45
24 User I/O (LEDs, Buttons, Switches, LCD
25 On-Board USB Blaster Il
26 Power 1 - DC Input, 12V, 3.3V
27 Power 2 - 0.90V
28 Power 3 - 5V, 1.5V, 1.8V, 3.3V
29 Power 4 - 1.0V_GXB, 1.5V_FPGA
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FPGA Package Top View

BANK 7B VCCIO = 2.5V
HSMA, QSFP CTL, DisplayPort CTL

BANK 7A .
VCCIO = 2.5V default/Variable

BANK 7C \ismB. USER 10
BANK 7D

Top View - Flip Chip
5SGXEA7K2F40C2ES

Stratix V -
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BANK 8A

BANK 8B VCCIO = 1.5V
BANK 8C
BANK 8D

I

E B E <~ £ = £ 4 10w

BANK 4B VCCIO = 2.5V
HSMA, USER 10

BANK 4A FLASH, USER 10 VCCIO = 1.8V

BANK 3Ayccio = 2.5V
BANK 3B CONFIG, ENET, USER 1O

BANK 3C vCCIO = 1.8V
BANK 3D RLDRAM II, FLASH

BANK 4C opRil., FLASH  VCCIO = 1.8V
BANK 4D

DDR3, Embedded USB Blaster I

XCVR BANK QR3

QSFP
SDI

XCVR BANKS QRO0, QR2
PCI Express x8
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PCI Exioress Edge Connector

3.3V_PCIE 12V_PCIE 12V_PCIE  3.3V_PCIE . . .
oS - - e Link Width DIP Switch
J18 SWe
B1 A1 PCIE_PRSNT1n 1 — 8 PCIE_PRSNT2n_ x1
B2 | *12Y PRSNTIY (A2 2 |.—— |7 PCIE_PRSNT2n x4
B3 |t + A3 3 | 6 PCIE_PRSNT2n_x8
B4 | 12V +12V =37 2 10— 5
PCIE_SMBCLK B5 | GND GND —ag PCIE_JTAG TCK —
g ™ PCIE_SMBDAT B6 | SMCLK JTAG_TCK 735 PCIE_JTAG TDI__ 3 12 = TDAO4HOSB1
M2 B7 | SMDAT JTAG_TDI =37 PCIE JTAG TDO 12 -
Bg | GND JTAG TDO =g BCIE JTAG TMS 1. Q12
Bg | +3.3V JTAG_TMS g L »y12
| R128 DNI 3.3V PCIE_AUX | ~“B10 gA?\/_/ISETN 12—23 A10
11 <<: PCIE WAKEN R129 DNI PCIE WAKEn R B11 WKKEiN PERSfiN A11 PCIE PERSTn :>> 11
—_ KEY =
< glg RSVDT vy GND ﬁlg PCIE_REFCLK P
PCIE RX_PO B14 | GND REFCLK+ [ma74 PCIE REFCLK N Eﬁ 8
: < PCIE_RX_NO B15 | PETOP REFCLK- I"A15 8
8 PETON GND PCIE_TX_P
B16 | o pem [[AT6 PCIE_TX_CPO 0.22uF || C581 _TX_PO 8
PCIE_PRSNT2n x1 B17 | SO\ 1o N xi PERgN Al7 PCIE_TX_CNO__0.22uF ][] [580 PCIE_TX_NO Bi o
Big | oo N AN T i
PCIE_RX_P1 B19 A19
g B{ PCIE_RX N1 B20 EEHZ x4 RS(;/’\?S A20
B21 ND PERIP A2 PCIE_TX_CP1 0.22uF || C579 PCIE_TX_P1 8
B22 gND PER}N A22 PCIE TX CNi_022uF [[|[c578 PCIE TX N1 Bi o
8 PCIE_RX P2 B2s | SO o [A2s |
8 X PCIE RX N2 B24 | FET2T oNp A2
B25 A25 PCIE_TX_CP2 0.22uF || €577 PCIE_TX_P2 8
B26 gmg EEESE A26 PCIE TX CN2___0.22uF [[|[C576 PCIE TX N2 Bi 5
8 PCIE_RX_P3 B27 PET3P GND A27 |
8 { PCIE_RX_N3 B2g | FETST ND [ A28
B29 GND3 PE%SP A29 PCIE_TX_CP3 0.22uF || C575 PCIE_TX_P3 8
B30 | S80hs PERoN 230 PCIE TX CN3__0.22uF ||| [C574 PCIE TX N3 B; 8
PCIE_PRSNT2n x4 < gg; PaeNT2 N X A ﬁg; ]
GND RSVD4 25
PCIE_RX P4 B33 A33
2 < PCIE_RX_N4 B34 ﬁgjﬁ X8 RS(}J/’\?S ~A34
B35 | AN b [[A35 PCIE_TX_CP4 0.22uF || C573 PCIE_TX_P4 8
B36 | aND PERT [CAse PCIE TX CN4 __0.22uF [[|[C572 PCIE TX N4 B; 8
: PO e B38| PETS? GND [ss ;
B39 ND5 pemnn |A3S PCIE_TX_CP5 0.22uF || C571 PCIE TX P5 8
B40 gND PERg’N A40 PCIE TX CN5__022uF [[][c570 PCIE_TX N5 B; 8
’ X PO RCRS i PETEP GND agp !
B43 NDG peman [[A43 PCIE_TX _CP6 0.22uF || C569 PCIE_TX_P6 8
B44 gND PERSN Ad4 PCIE TX CN6___0.22uF [[] [c568 PCIE_TX N6 B; o
e aa o] PET7P GND ate ;
B47 EIE\ITDW PE%’;‘B A47 PCIE_TX_CP7 0.22uF || C567 PCIE_TX_P7 8
PCIE_PRSNT2n x8 B48 | SN0 1o N xs  bEno | A48 PCIE TX CN7 __0.22uF [[] [c566 PCIE_TX N7 Bi o
B9 lanD GND A48 )
PCIE_Slot
B5 12V_PCIE 3.3V_PCIE
C74 ——C75 ——C76 ——C584——C585 058 c77
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
PCIBRACKET
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U15A

Strastix V Bank 3

Stratix V GX Bank 3

Bank 3A

VCCIO = 2.5V 374 opasn1BDIFFIO Rx_BaN |-ARs4 ENET RX N
Bank 3B
HSMB_SDA AK30 DQ11B/DIFFIO_TX_B31P DQ13B/DIFFIO_TX_B37P AA26 ENET_MDC
HSMB_SCL AL30 VCCIO = 2.5V AA27 ENET MDIO
DQ11B/DIFFIO_TX_B31N DQ13B/DIFFIO_TX_B37N
HSMA D1 AK29 AB27 ENET TX P
DQ11B/DIFFIO_TX_ B33P DQ13B/DIFFIO_TX_B39P
HSMA DO AJ29 AC27 ENET TX N
DQ11B/DIFFIO_TX_B33N DQ13B/DIFFIO_TX_B39N
PCIE LED X1 AL27 AG27 QSFP _MOD SELn
DQ12B/DIFFIO_TX_B35P DQ14B/DIFFIO_TX_B41P
PCIE LED G2 AL28 AH27 QSFP _MOD PRSn
DQ12B/DIFFIO_TX_B35N DQ14B/DIFFIO_TX_B41N
PCIE LED X8 AM28 AJ27  SDI TX SD HDn
SCIELED X4 ANs | DQ12B/DIFFIO_RX_B36P DQ14B/DIFFIO_RX_B42P [FARs7—8DT TX BN
DQ12B/DIFFIO_RX_B36N DQ14B/DIFFIO_RX_B42N
HSMA_SDA AL29 DQS11B/DIFFIO_RX_B32P DQS13B/DIFFIO_RX_B38P AA28 ENET_HESETn
HSMA_SCL AM29 AA29 ENET INTn
DQSN11B/DIFFIO_RX_B32N DQSN13B/DIFFIO_RX_B38N
HSMA D3 AP28 AD27 QSFP_LP_MODE
ASMA D2 AR28 DQS12B/DIFFIO_RX_B34P DQS14B/DIFFIO_RX_B40P AE27 QSFP INTERRUPTn
DQSN12B/DIFFIO_RX_B34N DQSN14B/DIFFIO_RX_B40N
5SGXA7KF40 Version = 1.0 Pin-out
U1sB
Stratix V GX Bank 3
Bank 3C
a] TR ple AT27 DQ15B/DIFFIO_TX_B43P DQ19B/DIFFIO_TX_B55P AV25 M D3O
RLDC_DQ6 AU27 vVCCIO = 1.8V AW25 FM D29
DQ15B/DIFFIO_TX_B43N - DQ19B/DIFFIO_TX_B55N
RLDC DQ7 AT26 AR24 USER _LED R3
DQ15B/DIFFIO_TX_B45P DQ19B/DIFFIO_TX_B57P
RLDC_DQ5 AU26 AT24 FM D31
DQ15B/DIFFIO_TX_B45N DQ19B/DIFFIO_TX_B57N
RLDC_QVLD AL26 AM25 FM D14
DQ16B/DIFFIO_TX_B47P DQ20B/DIFFIO_TX_B59P
RLDC_DQ3 AM26 AN25 FM_D13
DQ16B/DIFFIO_TX_B47N DQ20B/DIFFIO_TX_B59N
RLDC_DQ2 AN26 AN24 FM D16
RIDG DAT AN27| DQ16B/DIFFIO_RX_B48P DQ20B/DIFFIO_RX_B60P [~AB54—FM D18
DQ16B/DIFFIO_RX_B48N DQ20B/DIFFIO_RX_B60N
E::Bg 883 :\\xgg DQS15B/DIFFIO_RX_B44P DQS19B/DIFFIO_RX_B56P QHEL" USER LED G3
DQSN15B/DIFFIO_RX_B44N DQSN19B/DIFFIO_RX_B56N %
RLDC_QK_ PO AP27 AP2 RLDC DK P
RLDC QK NO AR27 DQS16B/DIFFIO_RX_B46P DQS20B/DIFFIO_RX_B58P AR25 RLDC DK N
DQSN16B/DIFFIO_RX_B46N DQSN20B/DIFFIO_RX_B58N
a] TORplel | AD26 DQ17B/DIFFIO_TX_B49P DQ21B/DIFFIO_TX_B61P L M ]
RLDC _DQi12 AE26 AC24 FM D17
DQ17B/DIFFIO_TX_B49N DQ21B/DIFFIO_TX_B61N
RLDC DQ9 AC25 AD24 FM D22
DQ17B/DIFFIO_TX_B51P DQ21B/DIFFIO_TX_B63P
RLDC_DQ10 AC26 AE24 FM D21
DQ17B/DIFFIO_TX_B51N DQ21B/DIFFIO_TX_B63N
RLDC _DQ13 AF26 AJ24  FM D26
DQ18B/DIFFIO_TX_B53P DQ22B/DIFFIO_TX_B65P
RLDC_DQ15 AG26 AK24 FM D25
DQ18B/DIFFIO_TX_B53N DQ22B/DIFFIO_TX_B65N
RLDC_DQ16 AG25 AL25 FM D28
RLDC DQT7 AHiz5 | DQ18B/DIFFIO_RX_B54P DQ22B/DIFFIO_RX_B66P [~aAl54FM Do>
DQ18B/DIFFIO_RX_B54N DQ22B/DIFFIO_RX_B66N
Etgg Bg14 ﬁ?gg DQS17B/DIFFIO_RX_B50P DQS21B/DIFFIO_RX_B62P QESS Em B?g
DQSN17B/DIFFIO_RX_B50N DQSN21B/DIFFIO_RX_B62N
RLDC OK P1___ AJ26 AH24__FM D24
RLDC QK N1 AK26 DQS18B/DIFFIO_RX_B52P DQS22B/DIFFIO_RX_B64P AG24 FM D23
DQSN18B/DIFFIO_RX_B52N DQSN22B/DIFFIO_RX_B64N
Bank 3D
ALDC A1 Av23 DQ23B/DIFFIO_TX_B67P DQ27B/DIFFIO_TX_B79P AV20 ALDC Al2
RLDC A2 AW23 vVCCIO = 1.8V AW20 RLDC A1if
DQ23B/DIFFIO_TX_B67N . DQ27B/DIFFIO_TX_B79N
RLDC_A6 AT23 AT20 RLDC A7
DQ23B/DIFFIO_TX_B69P DQ27B/DIFFIO_TX_B81P
RLDC_A5 AU23 AU20 RLDC_A20
DQ23B/DIFFIO_TX_B69N DQ27B/DIFFIO_TX_B81N
RLDC REFn AM22 AN20 RLDC A19
RLDC WEn AN22 DQ24B/DIFFIO_TX_B71P DQ28B/DIFFIO_TX_B83P AM20 RLDC A10
RLDG A9 AM25 | DQ24B/DIFFIO_TX_B71N DQ28B/DIFFIO_TX_B83N [~aN51 V50
RLDC CSn AN23 DQ24B/DIFFIO_RX_B72P DQ28B/DIFFIO_RX_B84P AP21 EM A5
DQ24B/DIFFIO_RX_B72N DQ28B/DIFFIO_RX_B84N
LD K P
— AVas— DQS23B/DIFFIO_RX_B68P DQS27B/DIFFIO_RX_B8OP |-Alo—Broeon—
DQSN23B/DIFFIO_RX_B68N DQSN27B/DIFFIO_RX_B80ON
RLDC A16 AP22 AR20 RLDC A17
RLDC A18 AR22 DQS24B/DIFFIO_RX_B70P DQS28B/DIFFIO_RX_B82P AR21 RLDC A15
DQSN24B/DIFFIO_RX_B70N DQSN28B/DIFFIO_RX_B82N
Stgg gio ﬁggg DQ25B/DIFFIO_TX_B73P DQ29B/DIFFIO_TX_B85P 282? IEM B?
RLDG A0 AD5 | DQ25B/DIFFIO_TX_B73N DQ29B/DIFFIO_TX_B85N ~aE50—Fn DB
RIDG Ad AE25 | DQ25B/DIFFIO_TX_B75P DQ29B/DIFFIO_TX_B87P FAE5T—FN DB
RLDC BA1 AF22 DQ25B/DIFFIO_TX_B75N DQ29B/DIFFIO_TX_B87N AJ20 FM D10
RLDC—ATS AGo5 | DQ26B/DIFFIO_TX_B77P DQ30B/DIFFIO_TX_B89P —AJ51 VDO
DQ26B/DIFFIO_TX_B77N DQ30B/DIFFIO_TX_B89IN at55——Fv D13
DQ30B/DIFFIO_RX_BY0P |57 SYRRE
DQ30B/DIFFIO_RX_B90N
Etgg 2;4 X\ggg DQS25B/DIFFIO_RX_B74P DQS29B/DIFFIO_RX_B86P 22211 Em Bg
DQSN25B/DIFFIO_RX_B74N DQSN29B/DIFFIO_RX_B86N AK21 FM D8
DQS30B/DIFFIO_RX_B88P [Far55—FM D7

DQSN30B/DIFFIO_RX_B88N

5SGXA7KF40

Version = 1.0 Pin-out

See Stratix V GX Config sheet for

FLASH & MAX BUS INTERFACE

FM_D[31:0]
L 1718
FM_A[26:0] S 171859

LCD & USER I/O INTERFACES
USER_LED_R[7:0]

—— 249
USER LED G3 |:> 24

ETHERNET INTERFACE

ENET RX N
ENET_INTn
ENET RESETn
ENET_MDIO
ENET_MDC
ENET TX P
ENET TX N

23
23
23
23
23
23
23

HSMC INTERFACE
HSMA_D[3:0]

—_— 22
HSMA SDA

= 22
E@H MA_SCL §22
HSMB_SDA 5
HSMB_SCL Si 5o

PCIE INTERFACE

PCIE LED G2 o4
PCIE_LED X1 o4
PCIE_LED X4 24
PCIE_LED X8 o4

SDI INTERFACE
SDI_TX_SD _HDn
SDI_TX_EN E;; %21

RLDRAM Il INTERFACE

RLDC DQ[17:0] <___>» RLDC_DQ[17:0] 16
RLDC_QK_P[1:0] <___]RLDC_QK_P[1:0] 16
RLDC_QK NI[1:0] <_____|RLDC_QK_N[1:0] 16
RLDC A[22:0] [ RLDC_A[22:0] 16

RLDC BA[2:0] [ > RLDC_BA[2:0] 16,9
ALDG KN RDCOKP T
RLDC_CK_N 16
ALDG DK N RLDC DK P i
RLDC_DK_N 16

Etgg \(;VSE“ RLDC_CSn 16,4
RLDC REFn RLDC_WEn 16
— n RLDC_REFn 16

I gsn RLDC_CSn 164
RLDC_QVLD RLDS P e
Z RLDC_QVLD 16

QSFP INTERFACE

e ; QSFP_MOD_SELn 19
QSFP_INTERRUPTH QSFP_LP_MODE _ 19
QSFPOD PRSH S QSFP_INTERRUPTn 19

QSFP_MOD_PRSn 19
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Sstratix V Bank 44

QDRII INTERFACE

QDRII_A[20:0]
L1115
QDRII_D[17:0]
e QDRII_Q[17:0] o
Stratix V GX Bank 4 _ :
Utsc L1715
Stratix V GX Bank 4 Bank 4C QDRII C P 15
QDRII_D1 AB16 AB13 _QDRII_A13 QDRI CQ_P
— QDRI D2 AB15 | DQ51B/DIFFIO_TX_B151P VCCIO = 1.8y  DQSSBIDIFFIO_TX B163P acis PRI AT4 QDRI GO N 1?
HSMA RX LED AV8 AL6 _ FLASH RDYBSYn0 QDRI D5 ____AAi4_| DQSTB/DIFFIO_TX B151N DQSSB/DIFFIO_TX_B163N ["AAT2 QDRI A18 QDRI K P
DQ67B/DIFFIO_TX_B199P DQ70B/DIFFIO_RX_B210N DQ51B/DIFFIO_TX_B153P DQ55B/DIFFIO_TX_B165P 15
HSMA_PRSNTn AWS vCeIo = 1.8V AJ6___ FLASH RESETn QDRI D4 AA15 AA13__QDRI_A20 QDRILK_N
DQ67B/DIFFIO_TX_B199N DQ70B/DIFFIO_TX_B209P DQ51B/DIFFIO_TX_B153N DQ55B/DIFFIO_TX_B165N 15
HSMB_PRSNTn AU7 AJ7 ___FLASH OEn QDRI BWSn0 _AH15 AH13_QDRI_A7 QDRIl_BWSn0
DQ67B/DIFFIO_TX_B201P DQ70B/DIFFIO_TX_B209N DQ52B/DIFFIO_TX_B155P DQ56B/DIFFIO_TX_B167P 15
HSMA _TX_LED AUB QDRI BWSn1_AJ15 AJ13__ QDRI A8 QDRI_BWSn1 15
HoMB TX LED APg | DQ67B/DIFFIO_TX_B201N AKG R199 100, 1% QDRI RPSh —AGTS | DQ52B/DIFFIO_TX_B155N DQ56B/DIFFIO_TX_B167N FAF73 QDRI A2
HEMERXLED ARG | DQB9B/DIFFIO_TX_B205P RZQ_1/DQ70B/DIFFIO_RX_B210P QDRI DS AG14 | DQ52B/DIFFIO_RX_B156P DQ56B/DIFFIO_RX_B168P 513 QDRI AZ QDRI WPSh
FLASH WEn AN | DQB9B/DIFFIO_TX_B205N —|—: DQ52B/DIFFIO_RX_B156N DQ56B/DIFFIO_RX_B168N QDRI RFSn 15
FLASH CLK Amg_| DQ69B/DIFFIO_TX_B207P " QDRID3 ___ ACt5 AC14__QDRII A9 QDRI C N "
DQ69B/DIFFIO_TX_B207N QDRI D7 ADTe | DQS51B/DIFFIO_RX_B152P DQS55B/DIFFIO_RX_B164P —ABT4 QDRI AG ODRICOFFA 15
QDRI D0 AD75 | DQSN51B/DIFFIO_RX_B152N DQSNS55B/DIFFIO_RX_B164N [—AE14—QDRITATO 15
= QDRI DG AETS | DQS52B/DIFFIO_RX_B154P DQS56B/DIFFIO_RX_B166P —AFT2 QDRI ATS FLASH INTERFACE
HSMA TX D P7 ABIZ | o T e DOB3BIDIEFIO TX Bis7p | ABS_ HSWA TX D P6 DQSN52B/DIFFIO_RX_B154N DQSN56B/DIFFIO_RX_B166N 1 AR50
HSMA_TX D N/ AC12 | 5 Q59B/DIFFIO_TX B175N VCCIO = 2.5V DQ63B/DIFFIO TX B187N [ace—HSMA TX D N6 QDRI WPSn__AK1S J has3s/DIFFIO_TX B157P DQ57B/DIFFIO_TX_B169P |-arie—QDRILAIE = [ > 171849
HSMA TX _D_P4 AET10 AD9 __HSMA TX D _P5 QDRI D9 AL15 AM13__ QDRI A11
DQ59B/DIFFIO_TX_B177P DQ63B/DIFFIO_TX_B189P DQ53B/DIFFIO_TX_B157N DQ57B/DIFFIO_TX_B169N
HSMA TX_D N4 AET1 AE9 ___HSMA TX D N5 QDRI D10___AM14 AN13__QDRI_A5 FLASH_OEn 71
DQ59B/DIFFIO_TX_B177N DQ63B/DIFFIO_TX_B189N DQ53B/DIFFIO_TX_B159P DQ57B/DIFFIO_TX_B171P 18
HSMA_TX_D_P3 AG12 AG9 __HSMA _CLK OUT _P1 QDRI Di2___ANi4 AP13__QDRI_AT FLASH_CLK >
DQ60B/DIFFIO_TX_B179P DQ64B/DIFFIO_TX_B191P DQ53B/DIFFIO_TX_B159N DQ57B/DIFFIO_TX_B171N 17,18
HSMA TX_D N3 AF11 AH9 __HSMA CLK_OUT N1 QDRI D15 ___AR14 AV14__FLASH CEnO FLASH _WEn > 171
DQ60B/DIFFIO_TX_B179N DQ64B/DIFFIO_TX_B191N DQ54B/DIFFIO_TX_B161P DQ58B/DIFFIO_TX_B173P 18
HSMA RX_D_P3 AL12 AH10__LCD D Cn QDRI D16____ARI15 AWT4_QDRIl_A12 FLASH_RDYBSYn0y 1718
HoMA BX D N3 AK15 | DQ60B/DIFFIO_RX_B180P DQ64B/DIFFIO_RX_B192P ~2 10 TSVA CLK OUTO QDRI DI ATT5 | DQ54B/DIFFIO_TX_B161N DQ58B/DIFFIO_TX_B173N avT3 QDRI DOFFR FLASH RESETn S :
DQ60B/DIFFIO_RX_B180N DQ64B/DIFFIO_RX_B192N QDRI DT> —AUTS | DQ54B/DIFFIO_RX_B162P DQ58B/DIFFIO_RX_B174P ~AW13 FLASH CENT FLASH GEr0 S 17,18
HSMA RX D P6 AD12 AB10 HSMA RX D P7 DQ54B/DIFFIO_RX_B162N DQ58B/DIFFIO_RX_B174N FLASH GEni 17,18
HSMA_RX_D_N6 AET2 | DQS59B/DIFFIO_RX_B176P DQS63B/DIFFIO_RX_B188P ["Ac10HSMA RX_D_N7 QDRI K P AK14 AN12__QDRII_A17 & 17,18
DQSN59B/DIFFIO_RX_B176N DQSN63B/DIFFIO_RX_B188N DQS53B/DIFFIO_RX_B158P DQS57B/DIFFIO_RX_B170P
HSMA _RX_D_P4 AH12 AF10__HSMA_RX_D P5 QDRI K N___ALl4 AP12_QDRI_AT9 LCD & USER I/O INTERFACES
HeMA RX D Na AJi5 | DQS60B/DIFFIO_RX_B178P DQS64B/DIFFIO_RX_B190P a1 FSMA RX D N5 QDRI DT ANT5 | DQSN53B/DIFFIO_RX_B158N DQSN57B/DIFFIO_RX_B170N [~AT74 QDRI A3
DQSN60B/DIFFIO_RX_B178N DQSN64B/DIFFIO_RX_B190N QDRI D1z APT5 | DQS54B/DIFFIO_RX_B160P DQS58B/DIFFIO_RX_B172P ~Ati4 QDRI A0 LCD_DATA[7:0]
HSMA TX D P2 AK11 AL10  LCD DATA3 DQSN54B/DIFFIO_RX_B160N DQSN58B/DIFFIO_RX_B172N L >
DQ61B/DIFFIO_TX_B181P DQ65B/DIFFIO_TX_B193P LCD CSn
HSMA TX_D N2 ALTY AM10__LCD DATA2 _
DQ61B/DIFFIO_TX_B181N DQ65B/DIFFIO_TX_B193N T R BT 24
HSMA TX_D_P1 AM11 AN9 __LCD DATA5 Bank 4D LCD D Cn o4
HSMA_TX D N1 ANTi_| DQSTB/DIFFIO_TX B183P DQBSB/DIFFIO_TX_B195P ["AP9 [ CD DATA4 QDRILQ5 _ AG19 AL16__FM A3 LCD_WEn
HeMA-TX DFo AT17| DQ61B/DIFFIO_TX_B183N DQ65B/DIFFIO_TX_B195N ~ars—T60 DATAT QDRI G8 AFTo | DQ43B/DIFFIO_TX_B127P VCCIO = 1.8y DQ47B/DIFFIO_TX B141P aNas—Fy Ao 24
HeVMATX D N6 AUTT | DQ62B/DIFFIO_TX_B185P DQ66B/DIFFIO_TX_B197P ~ATo —[GD DATAG QDRI Q6 AHTs | DQ43B/DIFFIO_TX_B127N =1 DQ47B/DIFFIO_TX_B141N USER_LED_G[7:0]
DQ62B/DIFFIO_TX_B185N DQ66B/DIFFIO_TX_B197N DQ43B/DIFFIO_TX_B129P —— > 11,24,4,6,9
HSMA _RX_D_P0 AV11 AU9 __LCD Gsn QDRI_Q7 AJi8
HEMARX D NO AWT1 | DQ62B/DIFFIO_RX_B186P DQ66B/DIFFIO_RX_B198P [~AT70—SDI CI K128 DN QDRI Q1 AETs | DQ43B/DIFFIO_TX_B129N AF16  EM A4
DQ62B/DIFFIO_RX_B186N DQ66B/DIFFIO_RX_B198N QDRICQ3 AET9 | DQ44B/DIFFIO_TX_B131P DQ48B/DIFFIO_TX_B143P [FA=15FM A% HSMC INTERFACE
HSMA RX D P2 AR11 AN10  LCD DATAT QDRI Q2 ADTs | DQ44B/DIFFIO_TX_B131N DQ48B/DIFFIO_TX_B143N
DQS61B/DIFFIO_RX_B182P DQS65B/DIFFIO_RX_B194P DQ44B/DIFFIO_RX_B132P
HSMA_RX_D_N2 AR12 AP10__LCD_DATAO QDRI_Q0 AD17 HSMB_TX_LED o4
DQSN61B/DIFFIO_RX_B182N DQSN65B/DIFFIO_RX_B194N DQ44B/DIFFIO_RX_B132N
HSMA _RX_D_Pf1 AT12 AV10__USER LED G7 HSMA_CLK_OUTO 5o
HeMA RX DN AUTo | DQS62B/DIFFIO_RX_B184P DQS66B/DIFFIO_RX_B196P [FAW10 LoD WER QDRI Q9 AJ19
DQSN62B/DIFFIO_RX_B184N DQSN66B/DIFFIO_RX_B196N QDRI Q10 AKTs | DQS43B/DIFFIO_RX_B128P HSMA TX LED
QDRI CQ N AFT9 | DQSN43B/DIFFIO_RX_B128N m@; o
5SGXA7KF40 Version = 1.0 Pin-out QDRI Q4 AG18 DQS44B/DIFFIO_RX_B130P
DQSN44B/DIFFIO_RX_B130N HSMA_PRSNTn 180994
QDRI_Q11 AL18 AM17 _FM_A7 11822
QDRI Q17— AMTo | DQ45B/DIFFIO_TX_B133P DQ49B/DIFFIO_TX_B145P [-ANTT—FM A6
QDRI QT3 ApTs | DQ45B/DIFFIO_TX_B133N DQ49B/DIFFIO_TX_B145N [-ART7 FM ATT
QDRI QT4 ARTs | DQ45B/DIFFIO_TX_B135P DQ49B/DIFFIO_TX_B147P FAT17—FM ATO
QDRIT+ QVLD - QDRTT C_PQDRI G P ATTs | DQ45B/DIFFIO_TX_B135N DQ49B/DIFFIO_TX_B147N avT6—FV ATS HSMB_PRSNTn
QDRII+ ODT = QDRII C_N QDRI G N AUis | DQ46B/DIFFIO_TX_B137P DQ50B/DIFFIO_TX_B149P —AWi6 EM Al4 1182224
BV AT AV | DQ46B/DIFFIO_TX_B137N DQ50B/DIFFIO_TX_B149N [~Av17—ENV AT HSMB RX LED
EMAD AWT9 | DQ46B/DIFFIO_RX_B138P DQ50B/DIFFIO_RX_B150P ~AWi7 FVATS — » 24
DQ46B/DIFFIO_RX_B138N DQ50B/DIFFIO_RX_B150N HSMA CLK OUT P[2:1] pot
QDRI CQ P AN19 AN16 _FM_A9 _ L »>2
DRI Gi6 — —ANTs | DQS45B/DIFFIO_RX_B134P DQS49B/DIFFIO_RX_B146P —AB16—FN Ag HSMA_CLK_OUT_N[2:1]
QDRI QTS APT9 | DQSN45B/DIFFIO_RX_B134N DQSN49B/DIFFIO_RX_B146N [~AT717—FM A13 [ > 228
QDRI QTsARTo | DQS46B/DIFFIO_RX_B136P DQS50B/DIFFIO_RX_B148P [~AUT6 FM ATs HSMA_TX_D_P[16:0]
DQSN46B/DIFFIO_RX_B136N DQSN50B/DIFFIO_RX_B148N — [ > 228
HSMA_TX_D_N[16:0] o
5SGXA7KF40 Version = 1.0 Pin-out HSMA RX D P16 :>> 6
— (226
HSMA_RX_D_N[16:0] ] 226
Si571 VCXO
SDI_CLK148 DN 10
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U15E

Stratix V GX Bank 7

Bank 7A

VCCIO = HSMB VARIABLE [ 7/0iFri0 TX T10P

DQ1T/DIFFIO_RX_T1N
DQ1T/DIFFIO_TX_T2P
DQ1T/DIFFIO_TX_T2N
DQ2T/DIFFIO_TX_T4P

DQ2T/DIFFIO_TX_T4N

DQ2T/DIFFIO_TX_T6P

DQ2T/DIFFIO_TX_T6N

1.2V/1.5V/1.8V/2.5V

DQ4T/DIFFIO_TX_T10N
DQ4T/DIFFIO_TX_T12P
DQAT/DIFFIO_TX_T12N

RZQ_4/DQ1T/DIFFIO_RX_T1P

Stratix V Bank 7

U15F

Stratix V GX Bank 7

DQS5T/DIFFIO_RX_T13P

DQS5T/DIFFIO_RX_T13N

DQS5T/DIFFIO_TX_T14P

DQST/DIFFIO_TX_T14N

DQ6T/DIFFIO_TX_T16P

DQ6T/DIFFIO_TX_T16N

DQ6T/DIFFIO_TX_T18P

DQ6T/DIFFIO_TX_T18N

DQSS5T/DIFFIO_RX_T15P

DQSNS5T/DIFFIO_RX_T15N

DQS6T/DIFFIO_RX_T17P

DQSN6T/DIFFIO_RX_T17N

DQ7T/DIFFIO_RX_T19P

DQ7T/DIFFIO_RX_T19N

DQ7T/DIFFIO_TX_T20P

DQ7T/DIFFIO_TX_T20N

DQS8T/DIFFIO_TX_T22P

DQ8T/DIFFIO_TX_T22N

DQS8T/DIFFIO_TX_T24P

DQS8T/DIFFIO_TX_T24N

DQS7T/DIFFIO_RX_T21P

DQSN7T/DIFFIO_RX_T21N

USER DIPSW1 H7
USER DIPSW2 J7
USER DIPSW3 K7
USER DIPSW4 M6
USER DIPSW5 N6
USER DIPSW6 P7
USER DIPSW7 N7
HSMA RX D P13 F8
HSMA RX D N13 E8
HSMA CLK OUT P2 G9
HSMA CLK OUT N2 G8
HSMA TX D P16 A8
HSMA TX D N16 B8
HSMA TX D P13 E9
HSMA TX D N13 D9
HSMA RX D P12 G10
HSMA RX D Ni2 F9
HSMA RX D P15 C8
HSMA RX D N15 C9
HSMA RX D P10 M8
HSMA RX D N10 L8
HSMA TX D P11 K9
HSMA TX D Ni1 J9
HSMA TX D P10 N8
HSMA _TX D N10 N9
HSMA TX D P8 R8
HSMA TX D N8 P8
HSMA RX D P9 M9
HSMA RX D N9 L9
HSMA RX D P8 T9
HSMA RX D N8 R9

DQS8T/DIFFIO_RX_T23P

DQSNB8T/DIFFIO_RX_T23N

Bank 7B

VCCIO = 2.5V

DQYT/DIFFIO_RX_T25P
DQYT/DIFFIO_RX_T25N
DQ9OT/DIFFIO_TX_T26P
DQOT/DIFFIO_TX_T26N
DQ10T/DIFFIO_TX_T28P
DQ10T/DIFFIO_TX_T28N
DQ10T/DIFFIO_TX_T30P
DQ10T/DIFFIO_TX_T30N

DQS9T/DIFFIO_RX_T27P
DQSNIT/DIFFIO_RX_T27N
DQS10T/DIFFIO_RX_T29P

DQSN10T/DIFFIO_RX_T29N

DQ11T/DIFFIO_RX_T31P
DQ11T/DIFFIO_RX_T31N
DQ11T/DIFFIO_TX_T32P
DQ11T/DIFFIO_TX_T32N
DQ12T/DIFFIO_TX_T34P
DQ12T/DIFFIO_TX_T34N
DQ12T/DIFFIO_TX_T36P
DQ12T/DIFFIO_TX_T36N

DQS11T/DIFFIO_RX_T33P

DQSN11T/DIFFIO_RX_T33N

DQS12T/DIFFIO_RX_T35P

DQSN12T/DIFFIO_RX_T35N

5SGXA7KF40

Version = 1.0 Pin-out

DQ13T/DIFFIO_RX_T37P _ Q17T/DIFFIO_RX_T49P
DQ1 3T/DIFFI07RX7T37NVCCIO = HSMB VARIABLESCN 7T/DIFFIO_RX_T49N

DQ13T/DIFFIO_TX_T38P
DQ13T/DIFFIO_TX_T38N
DQ14T/DIFFIO_TX_T40P
DQ14T/DIFFIO_TX_T40N
DQ14T/DIFFIO_TX_T42P
DQ14T/DIFFIO_TX_T42N

DQS13T/DIFFIO_RX_T39P

Bank 7C

1.2V/1.5V/1.8V/2.5V

DQSN13T/DIFFIO_RX_T39N

DQS14T/DIFFIO_RX_T41P

DQSN14T/DIFFIO_RX_T41N

DQ15T/DIFFIO_RX_T43P
DQ15T/DIFFIO_RX_T43N
DQ15T/DIFFIO_TX_T44P
DQ15T/DIFFIO_TX_T44N
DQ16T/DIFFIO_TX_T46P
DQ16T/DIFFIO_TX_T46N
DQ16T/DIFFIO_TX_T48P
DQ16T/DIFFIO_TX_T48N

DQS15T/DIFFIO_RX_T45P

DQSN15T/DIFFIO_RX_T45N

DQS16T/DIFFIO_RX_T47P

DQSN16T/DIFFIO_RX_T47N

FLASH INTERFACES

HSMB_DQ14 B13
E6 HSMB_DQ15 A13
D6 HSMB_DQ12 D12
F6 HSMB_DQ13 Ci12
E7 - USER_DIPSWO HSMB_DQ8 Gi2
HSMB_DQ9 G13
J6 R197 100, 1% HSMB_DM1 J13
HSMB_A2 H13
HSMB _DQS_P1 D13
HSMB_DQS_N1 Ci3
HSMB_DQ10 F12
H11__ HSMA RX D P11 HSMB_DQ11 Ei12
G11_HSMA RX_D _Ni1
J10____HSMA TX D P12
H10 ___HSMA TX D Ni2
D10___HSMA TX D Pi4 HSMB_DQ4 M12
C10___HSMA TX D _N14 HSMB_DQ5 L12
B11__HSMA TX D P15 HSMB_DQ6 Ki2
A11l__HSMA TX D Ni5 HSMB_DQ7 J12
HSMB_DQ3 N13
F11___ HSMA RX_D_P14 HSMB_DQ2 N12
E11__HSMA RX D Ni4 HSMB_DQ1 R12
B10___HSMA RX D P16 HSMB_RASn P13
A10___HSMA RX_D _N16
HSMB DQS PO L13
K10 DP DIRECTION HSMB_DQS_NO K13
J11____USER_LED GO HSMB_DMO (VK
P10_HSMA TX_D_P9 HSMB_DQ0 T2
N10_HSMA TX D N9
T10___DP_AUX IX P HSMB_A9 B17
R10___DP_AUX_TX N HSMB_A8 A17
U10 ___USER LED Gfi HSMB_CLK OUT P2 _B16
U9 USER_LED G2 HSMB_CLK OUT N2 _A16
F17
M11__ DP _RETURN “E7
L11__DP _HOT PLUG “HI7
R11___DP_AUX P “Gi7 |
H
P11__DP_AUX N
HSMB _CLK OUT P1 D16
HSMB_CLK_OUT N1_C16
“Gi6 ]
H
H
HSMB C P N15
DDR ODT HSMB C N M15

5SGXA7KF40

DQ21T/DIFFIO_RX_T61P
DQ21T/DIFFIO_RX_T61N,

DO21T/DIFFIO_TX_T62PVCCIO = HSMB VARIABL

DQ21T/DIFFIO_TX_T62N
DQ22T/DIFFIO_TX_T64P
DQ22T/DIFFIO_TX_T64N
DQ22T/DIFFIO_TX_T66P
DQ22T/DIFFIO_TX_T66N

DQS21T/DIFFIO_RX_T63P

Bank 7D

1.2V/1.5V/1.8V/2.5V

DQSN21T/DIFFIO_RX_T63N

DQS22T/DIFFIO_RX_T65P

DQSN22T/DIFFIO_RX_T65N

DQ23T/DIFFIO_TX_T68P
DQ23T/DIFFIO_TX_T68N

DQ24T/DIFFIO_TX_T70P
DQ24T/DIFFIO_TX_T70N

Version = 1.0 Pin-out

w_:» 17,18,4,59
C14 __ HSMB_DQ30 SO
g}i :gmg ng; USER I/0 INTERFACES
DQ17T/DIFFIO_TX_T50P [-AT4—HaMB DQ%9 USER_DIPSW[7:0]
DQ17T/DIFFIO_TX_T50N {24
Fi4__HSMB DQ25
DQIST/DIFFIO_TX_T52P ~E1s—TiaMB Das USER_LED_R[7:0]
DQ18T/DIFFIO_TX_T52N ii4—FaMB DIl [ 2449
DQ18T/DIFFIO_TX_T54P a14—HaMB A3 USER_LED_G[7:0]
DQ18T/DIFFIO_TX_T54N [ > 1124459
DQS17T/DIFFIO_RX_T51p |-Er2—HSMB DQS P3 HSMC INTERFACE
D15 __HSMB DQS N3
DQSN17T/DIFFIO_RX_T51N a18——HaMB DaST HSMA_TX_D_P[16:0]
DQS18T/DIFFIO_RX_T53P ~F1e——HaVE Da2s SSE > 225
DQSN18T/DIFFIO_RX_T53N HSMA TX D N[16:0] > 225
HSMA RX_D_P[16:0]
U13__ HSMB DQ16 > 25
DQI9T/DIFFIO_RX_T55P (15— FaMB DNz HSMA_RX_D_N[16:0]
DQ19T/DIFFIO_RX_T55N > 25
T13___HSMB_DQi7
DQ19T/DIFFIO_TX_T56P 14 HaMB DAZ0 HSMA_CLK_OUT_P[2:1]
DQ19T/DIFFIO_TX_T56N [ > 225
Ni4 __HSMB DQ18
DQ20T/DIFFIO_TX_T58P a4 ——HSMB DTS HSMA_CLK_OUT N[2:1]
DQ20T/DIFFIO_TX_T58N |35 —TamB Doz [ > 225
DQ20T/DIFFIO_TX_T60P (7%
21
DQ20T/DIFFIO_TX_T60N 0 s os o HSMB INTERFACE
DQS19T/DIFFIO_RX_T57P ~p1a——FaMB Dgs NG HSMB_A[15:0]
DQSN19T/DIFFIO_RX_T57N [ D=
Ji4__HSMB _DQ22
DQS20T/DIFFIO_RX_T59P —[HE——HaMB Dass HSMB_BA[3:0]
DQSN20T/DIFFIO_RX_T5ON [ D
HSMB_DM[3:0]
DQ25T/DIFFIO_RX_T73P [ate Egmg — > 22
fPQ25T/DIFFIO_RX_T73N 575 TiSNiE AT HSMB_DQ[31:0]
DQ25T/DIFFIO_TX_T74P [~G1g—HaMB AT] L >»22
DQ25T/DIFFIO_TX_T74N ~E1e—iaMB BAG HSMB_DQS_P[3:0]
DQ26T/DIFFIO_TX_T76P |~E1g—TiSMEBAS L2
DQ26T/DIFFIO_TX_T76N [i1o——HaMB o HSMB_DQS_N[3:0]
DQ26T/DIFFIO_TX_T78P >
G19 __HSMB_CKE
DQ26T/DIFFIO_TX_T78N HSMB_CLK_IN_P[2:1]
D19 HSMB BAf LCJ229
DQS25T/DIFFIO_RX_T75P |51 HaMB AT5 HSMB_CLK_IN_N[2:1]
DQSN25T/DIFFIO_RX_T75N S < ]229
DQS26T/DIFFIO_RX T77P |18 HSMB A10 HSMB_CLK OUT P[2:1]
DQSN26T/DIFFIO_RX T77N |-18—HSMB BA2 — D22
HSMB_CLK_OUT N[2:1]
DQ27T/DIFFIO_RX_T79P (hiTZ Egmg 00 _H 2
DQ27T/DIFFIO_RX_T79N
R16___HSMB CASn HSMB_WEn
DQ27T/DIFFIO_TX_T80P 22
P17 _HSMB Al ASMB_CSn
DQ27T/DIFFIO_TX_T80N 22
M18___HSMB _ADDR CMDO  HSMB CKE
DQ28T/DIFFIO_TX_T82P 22
L18 ___HSMB A4 ASMB_CASh
DQ28T/DIFFIO_TX_T82N 22
K19 __HSMB A6 HSMB_RASh P
DQ28T/DIFFIO_TX T84P "THo—HSMB A5 HSMB_CLK_INO
DQ28T/DIFFIO_TX_T84N HSMB GLK OUTo K | 33,9
N18 ASMB C P . & 22'9
DQS27T/DIFFIO_RX_T81P [~N1g > ESIEReRY
DQSN27T/DIFFIO_RX_T81N [Hega>< ﬂmg 22
K18 — _CNMDO
DQS28T/DIFFIO_RX_T83P 15X HsmB A7 22
DQSN28T/DIFFIO_RX_T83N

DISPLAYPORT INTERFACE

DP HOT PLUG ] DP_HOT_PLUG 20
DP DIRECTION DP_DIRECTION 20
BE EE)T(UEN ,|—§ DP_RETURN 20

DP_AUX_P 20
DP AUX N >§_§ DP_AUX N 20
DP_AUX TX | DP_AUX TX P 20
DP_AUX TX [:g DP_AUX_TX N 20
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Stratix V Bank 8

DDR3 x72 INTERFACE

U15H
U15G Stratix V GX Bank 8 DDR3_DQ[71:0]
Stratix V GX Bank 8 DDR3_A[13:0] C>> 13,14
Bank BA DDR3_DQ44 P25 Fan 5 U26 DDR3_DQ28 — 11314
an
DQ49T/DIFFIO_RX_T145P _ DQ53T/DIFFIO_RX_T157P DDR3_DQS_P[8:0]
mig EEE? l#g] DQ65T/DIFFIO_TX_T194P VCCIO = 1.5V DQ68T/DIFFIO_TX_T202P ﬁgg‘ BAQéSD\AVTE,{’O BBS% ng}‘; ﬂgg DQ49T/DIFFIO_RX_T145N VCCIO = 1.5V paos3T/DIFFIO_RX_T157N %’377 BBS% ngg > 1314
SR e v — D088 DO NBD (5 a1
X X _IX_ N27 DDR3 DQ2 ’
MAX5 BEn2 N33 DQ68T/DIFFIO_TX_T204N ’E‘g; Hgg Bﬂﬁi ngg ng? Egg DQ50T/DIFFIO_TX_T148P DQ54T/DIFFIO_TX_T160P [—p5g DDRg Dgzg DDR3_DM[8:0]
MAX5 BEn3 M33 | DQBBT/DIFFIO_TX_T196P DQB9T/DIFFIO_RX_T205P 55 USE DATAS DDR3 DM5 Kos | DQ50T/DIFFIO_TX_T148N DQ54T/DIFFIO_TX_T160N V27 DDR3 D27 [ 13,14
DQ66T/DIFFIO_TX_T196N DQ69T/DDIII|::I|—':I|07I5|{_;((;I_|:205§ Ga3 USE DATAG DDR3 DQ40 55 BQSOEB:EE:87¥§7ESOE ngﬂ;g:g;lgf&fﬁggs 157 DDR3 DVS DDR3_BA[2:0] —— 1314
ggggl//omﬂgﬁx?gggN Gs2 USB DATA/7 %0 TTSO o !
_TA_ DDR
0080 005 B9 828 | posuamnierio rx T DassoTIDIEFID R Tison [423 ORI DOS B £0BS Con
DQS68T/DIFFIO_RX_T203P Mog | DQSN49T/DIFFIO_RX_T147N DQSNS53T/DIFFIO_RX_T159N 5= DDR3 CKE 13}3
%52 DQS50T/DIFFIO_RX_T149P DQS54T/DIFFIO_RX_T161P 57> DDRSWE ,
DQS69T/DIFFIO_RX_T207P E‘;‘; ng 82/: DDR3 DQ42 L26 DQSN50T/DIFFIO_RX_T149N DQSN54T/DIFFIO_RX_T161N J27 _DDRS DQ24 DDRg RAS“n 13}2
DQSNB9T/DIFFIO_RX_T207N ,
B34 100, 1% n 8297 DDA D03 24| DQSITIDIFFIO_RX T151P DQSST/DIFFIO_RX_T163P |-F2e—BproBa1o DDR3_CLK_P
RZQ_5/DQSN68T/DIFFIO_RX_T203N . DQ51T/DIFFIO_RX_T151N DQ55T/DIFFIO_RX_T163N 13,14
DDR3_DQ37 H25 J26_DDR3 _DQ21 DDR3 CLK N 1314
MAX5_CSn B32 K33 USB_RDn = DDR3_DQ39 G25 | DQSTT/DIFFIO_TX T152P DQSST/DIFFIO_TX T164P e BpR3 DQ23 DDR3_ODT 3,
VAXS OF DQ67T/DIFFIO_TX_T200P DQ70T/DIFFIO_TX_T208P - DQ51T/DIFFIO_TX_T152N DQ55T/DIFFIO_TX_T164N 13,14
n A32 J33 USB_WRn DDR3_DQ36 D24 E27 DDR3 DQ22
DQ67T/DIFFIO_TX_T200N DQ70T/DIFFIO_TX_T208N [~caz USE ADDRT DDR3 D38 Coa| DQ52T/DIFFIO_TX_T154P DQ56T/DIFFIO_TX_T166P 557 DpR3 DQTY DDR3 RESETn 1314
DQ70T/DIFFIO_TX_T210P =7 USE SCL DDR3 D32 Bo5 | DQ52T/DIFFIO_TX_T154N DQ56T/DIFFIO_TX_T166N 556 DDR3 DAZ0 > 13,
DQ70T/DIFFIO_TX_T210N DDRS DI Z Ace | DQ52T/DIFFIO_TX_T156P DQ56T/DIFFIO_TX_T168P 857 DpR3 DTS
H34 USB RESETh DQ52T/DIFFIO_TX_T156N DQ56T/DIFFIO_TX_T168N MAX V CONTROL
DQS70T/DIFFIO_RX_T209P ~Gag USB_ADDRO DDR3 DQS P4 E24 G27 DDR3 DQS P2
DQSN70T/DIFFIO_RX_T209N DDR3 DOS N4 E25 | DQS51T/DIFFIO_RX_T153P DQS55T/DIFFIO_RX_T165P F57BDR3 Das N2 MAX5_BEn[3:0]
55| DQSN51T/DIFFIO_RX_T153N DQSNS5T/DIFFIO_RX_T165N 55e— DoRs RAGH — > 18
=57 DQS52T/DIFFIO_RX_T155P DQS56T/DIFFIO_RX_T167P
K 8 _RX_ _RX_ MAX5 OE
DDR3 DQI3 V29 Bank 68 N30  DDR3 CLK P DDR3_DQ34 €25 | HQSN52T/DIFFIO_RX_T155N DQSN5GT/DIFFIO_RX Ti67N |28 DDRS DM2 MAXg 832 18
MAXS Gon | 18
DDR3 DATS Us9 | DQ57T/DIFFIO_RX_T169P Vi DQ61T/DIFFIO_RX_T181P
CCIO = 1.5V M30 DDR3 CLK N MAX5 WEn | 18
DQ57T/DIFFIO_RX_T169N DQ61T/DIFFIO_RX_T181N
DDR3 DQ11 R29 5 3 Tigop | B30 DDR3 Ai2 Bank 8D
DDR3_DQ12 P29 | oo O T T 170N DQ61¥/B|IIEIE|| _'-II'—;_T N ool DDRS CKE DDR3_DQ69 K2t | DQ41T/DIFFIO_RX_T121P DQ45T/DIFFIO_TX_T134P |com
DDR3 DQ14 N2g_| DQS7T/DIFFIO_TX T170N DQ61T/DIFFIO_TX_T182N " 37— ppRr3 A11 DDR3_DQ67 J21 | DQ _RX_ veelo = 1.5V _TX_ K24
DQ58T/DIFFIO_TX_T172P DQ62T/DIFFIO_TX_T184P DQ41T/DIFFIO_RX_T121N DQ45T/DIFFIO_TX_T134N [——X
DDR3_DQ9 M29 [30 __DDR3 A4 DDR3 _DQ64 M20
DQ58T/DIFFIO_TX_T172N DQ62T/DIFFIO_TX_T184N DQ41T/DIFFIO_TX_T122P
DDR3_DQ10 128 DOGST/DIFFIS T« THa6p | K31 DDR3 AT DDR3_DQ65 L20 | Do T DIFFIO TX T122N
DDR3_DQS K28 | D BIFFI T 174N oo F|O’TX’T186N J31 DDR3 A13 DDR3_DM8 M2 DQ42T/DIFFI07TX7T124P DQ46T/DIFFIO_TX_T136P P23
PASSTIDIFFIO_TXTT74N PABZTIDIFFIO_TX_T180 DDR3 DA L2t D842T/DIFFI07TX7T124N DQ46T/DIFFIO_TX T136N |as
ngg 882 m lTjgg DQS57T/DIFFIO_RX_T171P DQS61T/DIFFIO_RX_T183P Egl ngg ﬁg ngg ngg NS? DQ42T/DIFFIO_TX_T126P DQ46T/DIFFIO_TX_T138P ngzi
DQSN57T/DIFFIO_RX_T171N DQSN61T/DIFFIO_RX_T183N DQ42T/DIFFIO_TX_T126N DQ46T/DIFFIO_TX_T138N ——
DDR3_A9 J29 5 K30 __DDR3 BA1
DDR3 DM1 J28 | DO EETIDIr0 B 1130 DSSBZT/DlFFIO_RX_T185P 430 DDRS A10 DDRS DQS P8 K22 | 1 s41T/DIFFIO_RX_T123P DQS46T/DIFFIO_RX_T137P |—Nad
PASNSETIDIFFIO_AXTI7oN PASNGZTBIFFIO foTieet DDR3 DAS N8 422 | hQSN41T/DIFFIO_RX_T123N DQSN46T/DIFFIO_RX T137N 424
DDR3_DQ3 F29 B31 DDR3_CSn P22 _RX_ _RX_
DDR3 DA E55 | DQ59T/DIFFIO_RX_T175P DQB3T/DIFFIO_RX_T187P A= pDA3 ODT DDR3 DQ66 *Nos | DQS42T/DIFFIO_RX_T125P
DDR3 DO5 Hog | DQS9T/DIFFIO_RX_T175N DQB3T/DIFFIO_RX_T187N 535 DQSN42T/DIFFIO_RX_T125N
DQ59T/DIFFIO_TX_T176P DQ63T/DIFFIO_TX_T188P [—maa=<
DDR3_DQ7 G28 X Gipy - C30___DDR3_WEn DDR3_DQ58 F20 H23  DDR3_DQ53
DDR3_DO6 o7 il _TX_Twsz 8064;/3:55: _'-II'—X_T N [0 DDRS A7 DDR3_DQ60 H20 | DQ43T/DIFFIO_TX T128P DQ47T/DIFFIO_TX T140P | ez DDRS DQ4s
DDR3_DG2 B29 DQGOT/DIFFlO’Ti’PmP DQ64T/D|FF|O’TX’T19(2)P H31 DDR3 A2 DDR3_DQ62 G20 DQ43T/DIFFIO_TX_T128N DQ47T/DIFFIO_TX_T140N (322 DDR3 DQ50
DDR3_DMO A2g_| DQGOT/DIFFIO_TX T180 QB4T/DIFFIO_TX T192P —&39— PR3 Ao DDR3 DQ57 G20 | pe@/oirEis 1311208 DT IDIEFIS T T149p |22 DDR3 DQb4
DQ60T/DIFFIO_TX_T180N DQ64T/DIFFIO_TX_T192N DDR3 DY Cor X X D22 DDR3 D52
DDR3 DQS PO H29 D31 DDR3 A3 DDR3_DM? Boo | DQ44T/DIFFIO_TX T130N DQ48T/DIFFIO_TX T142N mp53HpR3 Daag
DDR3 DAS No G2o | DQS59T/DIFFIO_RX_T177P DQS63T/DIFFIO_RX_T189P &= DR3 BAD DDR3 D56 A50 | DQ44T/DIFFIO_TX_T132P DQ48T/DIFFIO_TX_T144P A5s——pEer05s
DQSN59T/DIFFIO_RX_T177N DQSN63T/DIFFIO_RX_T189N DQ44T/DIFFIO_TX_T132N DQ48T/DIFFIO_TX_T144N
DDA3_CASn B28 S o DQS64T/DIFFIO_RX T191P |—co0—DDRS BA2
DDR3_DQo A28 | DO ROTIDIFEI0 R 1176 DQSNB4T/DIFFIO_RX T191N [-=or— DDRS AS DDRS DQS P7_G21 | o ua1/DIFFIO_RX_T120P DQSA47T/DIFFIO_RX_T141p |2 DDRS DAS P6
PASNEOT/BIFFIO_AXTT7ON asNesT O-XTToT DDR3 DQS N7 21 DSSN?:BT/DIFF@ RX_T129N DQSN47T/DIFFIO_RX T141N [-SooDDRS DQS N6
E21 _RX_ _RX_ B22
*=5— DQS44T/DIFFIO_RX_T131P DQS48T/DIFFIO_RX_T143P 255X
SSGXATKFAO DDR3_DQ61 D21 DQSN44T/DIFFIO_RX_T131N DQSN48T/DIFFIO_RX_T143N A22° DDR3 DM6 STRATIX V USB INTERFACE
Version = 1.0 Pin-out USB _DATA[7:0] B DATA[7.0] 2
5SGXA7KF40 Version = 1.0 Pin-out < » USB_ [7:0] 25
OB ZDDRIIOl .« USB_ADDR[1:0] 25
. USB_SCL USB_SCL 25
In order to operate DDR3 at 1066MHz Altera requires all DDR3 address and USB_SDA > USB_SDA 5
command signals to be in the same sub-bank. With the current DDR3 pin out this ng SESET” g USB_RESETn 25
board only supports DDR3 up to 800MHz. In order to support DDR3 at 1066MHz in USE RD’;‘ S USB_OEn 25
the future DDR3_RASn would need to move to sub-bank 8B, pin U15.D30. USEWERN « ng,svDRn gg
» n
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U15Q

Stratix V GX Transceivers

Bank GXB_LO

PCIE_RX_P
3 X PgIE BY N(()) ﬁﬁg GXB_RX_LOP,GXB_REFCLK_LOP
3 X PCIE RX_P1 AT3g | GXB_RX_LON,GXB_REFCLK_LON
3 X POIE RX N1 ATao Y GXB_RX_L1P,GXB_REFCLK_L1P
3 X PCIE RX P2 AP3g| GXB_RX_L1N,GXB_REFCLK_L1N
3 X PCIE RX N2 AP39 Y GXB_RX_L2P,GXB_REFCLK_L2P
3 X POIE RX P3 AMag Y| GXB_RX_L2N,GXB_REFCLK_L2N
3 X PCIE RX N3 AMs9 | GXB_RX_L3P,GXB_REFCLK_L3P
R304 0 3 AK3g Y| GXB_RX_L3N,GXB_REFCLK_L3N
L GXB_RX_L4P,GXB_REFCLK_L4P
CMU PLL (Ppgfg> RX P4 ﬁﬁgg GXB_RX_L4N,GXB_REFCLK_L4N
— 3 X POIE RX N4 AH59Y GXB_RX_L5P,GXB_REFCLK_L5P
- 3 GXB_RX_L5N,GXB_REFCLK_L5N
PCIE REFCLK P AF34
g X PCIE REFCLK N__AF35 EEEC:ﬁOtE
10 K REFCLK1 QL0 P__AD33 )| REFCHCOLN
10 ¢ REFCLK1_QLO N__AD34 REFGLKALN
Bank GXB_L1
PCIE RX P
3 X PgIE BY Ng ﬁigg GXB_RX_L6P,GXB_REFCLK_L6P
3 X PCIE RX_P6 AD38 | GXB_RX_L6N,GXB_REFCLK_L6N
3 X POIE RX NG AD39 Y| GXB_RX_L7P,GXB_REFCLK_L7P
3 X PCIE RX_P7 AB3g | GXB_RX_L7N,GXB_REFCLK_L7N
3 X PCIE RX N7 AB39 Y GXB_RX_L8P,GXB_REFCLK_L8P
3 Y35 GXB_RX_L8N,GXB_REFCLK_L8N
¥39| GXB_RX_L9P,GXB_REFCLK_L9P
vag Y| GXB_RX_LON,GXB_REFCLK_LON
V39 GXB_RX_L10P,GXB_REFCLK_L10P
R310 0 T3g ¥ GXB_RX_L10N,GXB_REFCLK_L10N
T39 ¥ GXB_RX_L11P,GXB_REFCLK_L11P
GXB_RX_L11N,GXB_REFCLK_L11N
REFCLK2 QL1 P AB34
X < REFCLK2 QL1 _N__AB35 j| REFCLK2LP
o
[ -
10.0K R298 Y34 CEFCIKALN
- Bank GXB_L2
19 % 8§EE §§ E(()) ﬁgg GXB_RX_L12P,GXB_REFCLK_L12P
19 X QSFP RX P1 Mza | GXB_RX_L12N,GXB_REFCLK_L12N
19 X QSFP RX N1 V39 Y| GXB_RX_L13P,GXB_REFCLK_L13P
19 X QSFP RX P2 K38 Y| GXB_RX_L13N,GXB_REFCLK_L13N
19 X QSFP RX N2 K39 GXB_RX_L14P,GXB_REFCLK_L14P
19 X QSFP RX P3 Hag Y| GXB_RX_L14N,GXB_REFCLK_L14N
19 X QSFP RX N3 Hi39 Y| GXB_RX_L15P,GXB_REFCLK_L15P
19 X SDI X P Faa ¥ GXB_RX_L15N,GXB_REFCLK_L15N
21 X SO RX N Fag?| GXB_RX_L16P,GXB_REFCLK_L16P
R303 0 21 Dag Y| GXB_RX_L16N,GXB_REFCLK_L16N
* Dag | GXB_RX_L17P,GXB_REFCLK_L17P
[ D39y GXB_RX_L17N,GXB_REFCLK_L17N
— REFCLK4 QL2 P V34
]8 < REFCLK4 QL2 N__V35 EEEC'&‘%’F\"
10 K REFCLK5 QL2 P Taa )| REFCHCALN
1 ( REFCLK5 QL2 N__T34
0 REFCLK5LN
Reference Resistor
1.80K R309 RREF_RO B39
RREF_TL
1.80K 305 RREF_R{ AW36 RREF BL

5SGXATKF40
Version = 1.0 Pin-out

5 4
- -
Stratix V GX Transceivers and Power
U15R
Stratix V GX Transceivers
Bank GXB_RO E
GXB_TX_LOP [FAga2 Eg:g 12 ,'f,g 3 22 R Egm 2 ,'f,g AY2Y GXB_RX_ROP,GXB_REFCLK_ROP GXB_TX_ROP (AT Egm = E(()) B; 22
GXB_TX_LON [~AR36 PCIETX P g R188 0 22 ATo Y| GXB_RX_RON,GXB_REFCLK_RON GXB_TX_RON [~aRz 22
GXB_TX_L1P * GXB_RX_R1P,GXB_REFCLK_R1P GXB_TX_R1P [FaR3 <
GXB TX LIN [-4RSL — 3 J;_/v\f CMU (PCle Gen 172) | T —ATIN GXB RX_RIN.GXB REFCLK RIN GXB TX RIN [-aRa~ CMU(PCle Gen 1/2)
GXB_TX_L2P [—aN37 PCIETX N2 S = 22 X HSMA RX N Ap1 | GXB_RX_R2P,GXB_REFCLK_R2P GXB_TX_R2P [~aN3 ASMA TX N7 22
GXB_TX_L2N [FAr3s PCIETX P3 3 - 22 X HSMA RX P2 AM2 Y| GXB_RX_R2N,GXB_REFCLK_R2N GXB_TX_R2N —arg HSMA TX P2 22
GXB_TX_L3P [Fa[37 POIE TX N3 3 22 L HSMA RX N2 AM1 | GXB_RX_R3P,GXB_REFCLK_R3P GXB_TX_R3P [~a[3 HSMA TX N2 22
GXB_TX_L3N 273 3 22 X HSMA RX P53 AK2 | GXB_RX_R3N,GXB_REFCLK_R3N GXB_TX_R3N a7z ASMA TX P3 22
GXB_TX_L4P ﬁ 13 CMU PLL (PCle) 22 X HSMA RX N3 AK1 | GXB_RX_R4P,GXB_REFCLK_R4P GXB_TX_R4P 313 ASMATX N3 22
GXB_TX_L4N [Fagag PCIE TX P4 22 L HSMA RX P4 AH2 Y| GXB_RX_R4N,GXB_REFCLK_R4N GXB_TX_R4N [~acz HSMA TX P4 22
GXB_TX_L5P [FaGa7 PCIE TX N4 ;; 3 22 X HSMA RX N4 AH1 | GXB_RX_R5P GXB_REFCLK_R5P GXB_TX_R5P [-aG3 ASMA TX N4 22
GXB_TX_L5N 3 22 GXB_RX_R5N,GXB_REFCLK_R5N GXB_TX_R5N 22
B SR ey
10 $"REFCLKT QRO P_AD7 AEECHEORY
10 < REFCLKT QRO N_AD6
REFCLK1RN
D
Bank GXB_R1
PCIE_TX P HSMA _RX_P HSMA TX_P
GXB_TX_L6P ﬁggg PgIE 54 Ng 3 22 % HgM A RX Ng ﬁﬁ GXB_RX_R6P,GXB_REFCLK_R6P GXB_TX_R6P ﬁEg HgM ATTX Ng 22
GXB_TX_L6N [~AG36 " PCIE TX P6 3 22 X HSMA RX P6 AD2 | GXB_RX_R6N,GXB_REFCLK_R6N GXB_TX_R6N [~acgz HSMA TX P6 22
GXB_TX_L7P [FAG37 PCIE TX N6 3 22 X HSMA RX N6 ___AD1 | GXB_RX_R7P ,GXB_REFCLK_R7P GXB_TX_R7P [~ac3 HSMATX N6 22
GXB_TX_L7N [FAA36PCIE TX P7 3 22 CHSMA RX P7_ AB2 Y| GXB_RX_R7N,GXB_REFCLK_R7N GXB_TX_R7N [~apa4 HSMA TX P7 22
GXB_TX_L8P [FaA37—PCIE TX N7 3 22 X HSMA RX N7 ___AB1 | GXB_RX_R8P GXB_REFCLK_R8P GXB_TX_R8P [~aA3 ASMATX N7 22
GXB_TX_L8N [mg 3 22 X HSMB RX P2 v GXB_RX_R8N,GXB_REFCLK_R8N GXB_TX_R8N [~z HSMB TX P2 22
GXB_TX_L9P [Fp57< 22 X HSMB_RX N2 v1?| GXB_RX_R9P,GXB_REFCLK_R9P GXB_TX_R9P [a HSMB TX N2 22
GXB_TX_LON [z~ 22 X HSMB_RX P3 vz ¥ GXB_RX_RIN,GXB_REFCLK_RON GXB_TX_R9N [z HSMB TX P3 22
GXB_TX_L10P [—j537< 22 X HSMB RX N3 V1Y GXB_RX_R10P,GXB_REFCLK R10P GXB_TX_R10P [j3 HSVB TX N3 22
GXB_TX_L10N —R3g™< R187 0 22 75 GXB_RX_R10N,GXB_REFCLK_R10N GXB_TX_R10N [~/ SVMA TX P 22
GXB_TX_L11P [R37< * 77 GXB_RX_R11P,GXB_REFCLK_R11P GXB_TX_R11P g3 SVMATX N
GXB_TX_L11IN —— LT} GXB_RX_R11N.GXB_REFCLK_R11N GXB_TX_R11N
0 S REFCLIG ORI N ABS ) REFCLK2RP
10 v7?| REFCLK2RN
* REFCLK3RP
P0.0K R198 1 Y6 ) REFCLK3RN )
- Bank GXB_R2
GXB_TX_L12P mgg 8§EE % ,'f,g 19 Rige K ,'3? GXB_RX_R12P,GXB_REFCLK_R12P GXB_TX_R12P mg BE mt tﬁmg ,'f,g 20
GXB_TX_L12N 3¢ QSEP TX Pi 19 Mz ¥ GXB_RX_R12N,GXB_REFCLK_R12N GXB_TX_R12N % DP ML LANE P1 20
GXB_TX_L13P [T37 QSFP TX N 19 — M1 GXB_RX_R13P,GXB_REFCLK_R13P GXB_TX_R13P T3 DF ML LANE N1 20
GXB_TX_L13N 35 QSFP TX P2 19 - KoY GXB_RX_R13N,GXB_REFCLK_R13N GXB_TX_R13N 7 DP ML LANE P2 20
GXB_TX_L14P =357 QSEP TX N2 19 K1Y GXB_RX_R14P,GXB_REFCLK_R14P GXB_TX_R14P 3 DP ML LANE N2 20
GXB_TX_L14N —ag QSFP TX P3 19 Ho Y GXB_RX_R14N,GXB_REFCLK_R14N GXB_TX_R14N [~z DP ML LANE P3 20
GXB_TX_L15P [—537 QSFP TX N3 19 A1 GXB_RX_R15P,GXB_REFCLK_R15P GXB_TX_R15P 53 DP ML LANE N3 20—
GXB_TX_L15N [—Eag SO TX P 19 HSMB RX PO F2 ¥ GXB_RX_R15N,GXB_REFCLK_R15N GXB_TX_R15N gz HSMB TX PO 20
GXB_TX_L16P [E37 SO TX N 21 22 X HSMB_RX N0 F1? GXB_RX_R16P,GXB_REFCLK_R16P GXB_TX_R16P 3 ASMB TX NO 22
GXB_TX_L16N &3¢ 21 22 L HSMEB RX P1 D2 GXB_RX_R16N,GXB_REFCLK_R16N GXB_TX_R16N (&4 HSMB TX P1 22
GXB_TX_L17P [&37% 22 X HSMB RX N D1 GXB_RX_R17P,GXB_REFCLK R17P GXB_TX_R17P &3 ASMB TX N7 22
GXB_TX_L17N = 22 GXB_RX_R17N,GXB_REFCLK_R17N GXB_TX_R17N 22
0 S REFCLIG ORz Vs ) REFCLKeRP
10 < REFCLK5 QRo P77 | REFCLK4RN SMA TX P 1 J6
X REFCLK5 QR N__T6 /| REFCLKSRP ®
10 REFCLK5RN B
Reference Resistor N|m ~|e
1.80K B185 RREF_LO B1
1.80K 192 RREF L1 Awa | RREF_TR —=
RREF_BR SMA TX N 1 g@?J
5SGXA7KF40 (\l|of) <o | |
Version = 1.0 Pin-out
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HSMA CLK IN P1

HSMA CLK IN N1

HSMA CLK IN P2

R202, A 100, 1%

R196

100, 1%

HSMA CLK IN N2

HSMB CLK IN_P1 R224 100, 1% HSMB CLK IN N1
HSMB CLK IN P2 R223 100, 1% HSMB CLK IN N2
CLKINBOT P1 R225 100, 1% CLKINBOT N1
CLKINTOP_PO R261 100, 1% CLKINTOP_NO
CLKINTOP Pt R286 100, 1% CLKINTOP N1
CLKINBOT_P0O R253 100, 1% CLKINBOT NO

Stratix V GX Clocks

U15I

Stratix V GX Clocks

CLKOP/DQS8B/DIFFIO_RX_B22P

CLKON/DQSNB8B/DIFFIO_RX_B22N

CLK1P/DQ8B/DIFFIO_RX_B24P

CLK1N/DQ8B/DIFFIO_RX_B24N

CLK2P/DQS10B/DIFFIO_RX_B28P

CLK2N/DQSN10B/DIFFIO_RX_B28N

CLK3P/DQ10B/DIFFIO_RX_B30P

CLK3N/DQ10B/DIFFIO_RX_B30N

Bank 3B VCCIO = 2.5V

FPLL_BL_CLKOUTP/DQ9B/DIFFIO_TX_B25P
FPLL_BL_CLKOUTN/DQ9B/DIFFIO_TX_B25N
FPLL_BL_FB/CLKOUTP/DQS9B/DIFFIO_RX_B26P
FPLL_BL_FB/CLKOUTN/DQSN9B/DIFFIO_RX_B26N

CLK4P/DQS26B/DIFFIO_RX_B76P

CLK4N/DQSN26B/DIFFIO_RX_B76N

CLK5P/DQ26B/DIFFIO_RX_B78P

CLK5N/DQ26B/DIFFIO_RX_B78N

Bank 3D YCCIO = 1.8V

CLK8P/DQS70B/DIFFIO_RX_B208P

CLK8N/DQSN70B/DIFFIO_RX_B208N

CLK9P/DQS69B/DIFFIO_RX_B206P

CLK9N/DQSN69B/DIFFIO_RX_B206N

CLK10P/DQS68B/DIFFIO_RX_B202P

CLK10N/DQSN68B/DIFFIO_RX_B202N

CLK11P/DQS67B/DIFFIO_RX_B200P

CLK11N/DQSN67B/DIFFIO_RX_B200N

Bank 4A VCCIO = 1.8V

FPLL_BR_CLKOUTP/DQ68B/DIFFIO_TX_B203P
FPLL_BR_CLKOUTN/DQ68B/DIFFIO_TX_B203N
FPLL_BR_FB/CLKOUTP/DQ68B/DIFFIO_RX_B204P
FPLL_BR_FB/CLKOUTN/DQ68B/DIFFIO_RX_B204N

CLK6P/DQS48B/DIFFIO_RX_B142P

CLKBN/DQSN48B/DIFFIO_RX_B142N

CLK7P/DQ48B/DIFFIO_RX_B144P

CLK7N/DQ48B/DIFFIO_RX_B144N

Bank 4D VCCIO = 1.8V

FPLL_BC_CLKOUTP/DQ47B/DIFFIO_TX_B139P
FPLL_BC_CLKOUTN/DQ47B/DIFFIO_TX_B139N
FPLL_BC_FB/CLKOUTP/DQS47B/DIFFIO_RX_B140P
FPLL BC_FB/CLKOUTN/DQSN47B/DIFFIO_RX_B140N

CLK12P/DQS1T/DIFFIO_RX_T3P

CLK12N/DQSN1T/DIFFIO_RX_T3N

CLK13P/DQS2T/DIFFIO_RX_T5P
CLK13N/DQSN2T/DIFFIO_RX_T5N

CLK14P/DQS3T/DIFFIO_RX_T9P

CLK14N/DQSN3T/DIFFIO_RX_T9N

CLK15P/DQSA4T/DIFFIO_RX_T11P

CLK15N/DQSN4T/DIFFIO_RX_T11N

Bank 72 VCCIO = HSMB VARIABLE

FPLL_TR_FB/CLKOUTP/DQ3T/DIFFIO_RX_T7P
FPLL_TR_FB/CLKOUTN/DQ3T/DIFFIO_RX_T7N
FPLL_TR_CLKOUTP/DQ3T/DIFFIO_TX_T8P
FPLL_TR_CLKOUTN/DQ3T/DIFFIO_TX_T8N

CLK18P/DQS23T/DIFFIO_RX_T69P

CLK18N/DQSN23T/DIFFIO_RX_T69N

CLK19P/DQ23T/DIFFIO_RX_T67P

CLK19N/DQ23T/DIFFIO_RX_T67N

Bank 70 VCCIO = HSMB VARIABLE

FPLL_TC_FB/CLKOUTP/DQS24T/DIFFIO_RX_T71P
FPLL_TC_FB/CLKOUTN/DQSN24T/DIFFIO_RX_T71N
FPLL_TC_CLKOUTP/DQ24T/DIFFIO_TX_T72P
FPLL_TC_CLKOUTN/DQ24T/DIFFIO_TX_T72N

CLK20P/DQS67T/DIFFIO_RX_T201P

CLK20N/DQSN67T/DIFFIO_RX_T201N

CLK21P/DQ67T/DIFFIO_RX_T199P

CLK21N/DQ67T/DIFFIO_RX_T199N

CLK22P/DQS65T/DIFFIO_RX_T195P

CLK22N/DQSN65T/DIFFIO_RX_T195N

CLK23P/DQ65T/DIFFIO_RX_T193P
CLK23N/DQ65T/DIFFIO_RX_T193N

Bank 8A YCCIO = 1.5V

FPLL TL FB/CLKOUTP/DQS66T/DIFFIO_RX_T197P
FPLL TL FB/CLKOUTN/DQSNG66T/DIFFIO_RX_T197N
FPLL_TL _CLKOUTP/DQB6T/DIFFIO_TX_T198P
FPLL_TL_CLKOUTN/DQ66T/DIFFIO_TX_T198N

AD30__QSFP_SCL
AE30 __QSFP_RSTn
AB30 _SDI RX BYPASS
AC30__QSFP_SDA
AT6 FM_A19
AU6 FM _A18
AP7 FLASH ADVn
AR7 USER LED G6
AH16 FM_A24
AJ17 FM_A26
AK17 FM_A21
AL17 FM_A20

e
A6
A5

H2

e
L16 HSMB _CLK OUTO0
K16

a2
P34 USB _EMPTY
N34 USB _FULL

CLK16P/DQS45T/DIFFIO_RX_T135P

CLK16N/DQSN45T/DIFFIO_RX_T135N

CLK 125 P AV29
CLK 125 N AW29
USB_CLK AV28
SDI_CLK148 UP AW28
HSMB_CLK_INO AF29
USER _LED R1 AG30
HSMA_CLK_INO AG28
USER_LED_RO AH28
CLKINBOT PO AH22
CLKINBOT_NO AJ22
RLDC BA2 AK23
USER_LED R6 AL23
USER_LED R2 AL7
USER LED R4 AM7
CLKIN 50 ANG
FLASH RDYBSYn1 AN7
HSMA CLK_IN_P1 ARS8
HSMA CLK_IN_N1 AT8
USER _LED R7 AV7
USER LED R5 AW7
CLKINBOT P1 AF17
CLKINBOT N1 AG17
FM_A23 AE17
FM_A22 AE16
HSMA CLK_IN_P2 G7
HSMA _CLK_IN_N2 G6
— 16

|G

= USER_PB1 B7
USER_PBO A7
D7

USER _PB2 C7
HSMB_CLK_IN_P2 P16
HSMB_CLK_IN_N2 N16
HSMB_CLK_IN_P1 Ui5
HSMB_CLK_IN_N1 T16
MAX5 CLK E34
D34

D33

= C33
CLKINTOP_P1 N32
CLKINTOP N1 M32
— R32

P32

CLKINTOP_ PO J23
CLKINTOP_NO J24
— M23

T 123

.|||,

CLK17P/DQ45T/DIFFIO_RX_T133P
CLK17N/DQ45T/DIFFIO_RX_T133N

Bank 8D YCCIO = 1.5V

5SGXA7KF40

Version = 1.0 Pin-out

STRATIX V CLOCKS

CLKINTOP_P[1:0]

<] CLKINTOP_P[1:0] 10
SLKINTOP_N[1.0] <] CLKINTOP_N[1:0] 10
SLKINBO T IT0) <1 CLKINBOT P[1:0] 10
CLKINBOT_N[1:0] <] CLKINBOT_N[1:0] 10
CLKIN 50
CLKIN_50 10,18
CLK 125 P X CLK 125 P 10
CLK 125 N > CLK 125 N 10
SDI_CLK148 UP & SDI_CLK148_UP 10
STRATIX V USB INTERFACE
USB _CLK <:| USB_CLK 18,25
USB_FULL
USB_FULL 25
USB_EMPTY Bi USB_EMPTY 25
HSMC INTERFACE
HSMA_CLK_IN_P[2:1] 22
HSMA_CLK_IN_N[2:1] 22
HSMB_CLK_IN_P[2:1] 22
HSMB_CLK_IN_N[2:1] 22
HSMA_CLK_INO
ASMB_CLK_INO )E Sg
HSMB CLK OUTO0 [ »=22
QSFP INTERFACE
QSFP_RSTn
QSFP_RSTn 19
QSFR_SCL E:; QSFPSCL. 19
QSFP_SDA « > QSFP_SDA 19
FLASH INTERFACE
FLASH_ADVn K] 1718
FLASH_RDYBSYn1 K] 1748
FM_A[26:0] S 17,1845
MAX V CONTROL
MAX5_CLK > 18
USER_PB[2:0] ot
—_— )
LCD & USER I/0O INTERFACES
USER_LED_R[7:0] > 244
USER_LED_G[7:0] S 1124456
— » 11,24,45,
SDI INTERFACES
SDI RX BYPASS SDI_RX_BYPASS 18,21
RLDRAM Il INTERFACE
RLDC BA[2:0] [ RLDC_BAR2:0] 16,4
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
e Stratix V GX FPGA Development Kit Board
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2.5V
2.5V N N
R203 4.70K, 1% _Si570 EN C243 | C324 |c296
R204 4.70K, 1% _CLOCK_SDA ) Lo [
R226 4.70K, 1% CLOCK SCL C244 |C232 Q1N 0.1uF 0.1uF 2.2uF
2.5V U41
X4 0.1uF | 10uF o 2228 a2 — CLKINTOP PO 9
[afaiala]
18 [ SIST0 EN 2, o Voo L6 1 von 9999 b4 CLKINTOP_NO B; 9
- VDD
CLOCK_SDA 7 4 Iy 10 CLKINBOT PO
B> SDA CLK+ 1 Re1g 100, 1% Q2p 7 CLKINBOT NO 9
CLOCK_SCL 8 5 Gn Qzn 9
B> SCL CLK- GL 12 REFCLKi QL0 CPC294 |[0.1uF REFCLK1 QLO P 8
3 | onp NG L R241 47K PDn_ 21 | .o Q3p 43 REFCLKI QL0 CN _C295| [|[0.TuF___REFCLKI_QLO NB; o REFCLK5 QL2 CN _C500 | [0.1TuFRREFCLK5 QL2 N 8
G C 7 n Q3n | REFCLK5 QL2 CPC501_ || [0.TulREFCLK5 QL2 P B; 5
—  SB7o 4o |19 REFCLK4 QR2 CFC323 ||0.1uF REFCLK4 QR2 P 8 i
Si570 Programmable Oscillator 100M_OSC_P 6 Q4p 48~ REFCLK4 QR2 CN 1] REFCLK4 _QR2 NB; 8
Use Clock Gontrol GUI T00M_OSC_N 7| CLKip Q4n C322 | [01uF
(Default 100MHz) J13 CLK1n 24 2.5V
[2C Address 00 HEX ® 1_CLKIN SMA P _ C365 || 0.1uF CLKIN_SMA CP 16 oL ko QSp 3 2.5V
LTI-SASF546-P26-X1 [ CLKIN_SMA _CN 15 CLKZg Qsn 7 )
3.3V a 26 Ri1 4.70K, 1% _Si571 EN ' 1052 c49
84.5. A R254 mva| 18,24y CLK SEL 28 | L oplQ 2 o 22%
84, R256 100, 1% R264 ’ z © n 0.1uF | 10uF
I = 0o, 1%W§1 IDT5T9306 | o X6
CLKIN SMA CP = & R SI571_EN 2 6 =
CLKIN_SMA _CN 914 (o 1 CLKIN_SMA N C364 || 0.uf CLK_SEL = HIGH selects (CLK1p/n) Si570 input B> OE vDD
124 R257 CTI-SASF546-P26-X1 1 CLK_SEL = LOW selects (CLK2p/n) SMA input CLOCK_SDA 7 4 REFCLK5 QL2 CP
E:W Ro5E SDA CLK+
= mva| = CLOCK_SCL 8y ool oLk |5 REFCLK5 QL2 CN
I C195 IIDNI _ pey 3| anp v |1__SI571 VCONTROL
ol T2 uss =  SB7
25.00MHz VDD{ L 2.5% RPLL _ - - - . L6 A
q 4 2 1 CLKIN_P vDD2 |24 C30 C29 C211 C238 [C239 [C212 |4 Si571 Programmable Oscillator
2 LKIN N VDD 1 Use Clock Control GUI SDI_CLK148 UP R296 4.99K
— 3N C — O3 715 0.1uF__ 10.1uF_ J0.1uF_ 10.1uF 10.1uF_ l0.1uF BLM15AG221SN1 (Default 148.5MHz) SDI CLK148 DN R295”.\V4.99K ]
180 | [DNI " CLKIN VDDO2 ¢ [2C Address 55 HEX *
' 4 VDDO1 55 = R302 C434
=¥ 12C_LsSB VDDOO -
=i = <Y FDBK P 8 4.70K, 1% R194 1.0nF
FDBK_N INTR From EPGA
CLOCK_SCL 12 . Liap L2 REFCLK5_QR2 CN C226 [[0.1uF_ REFCLK5 QR2 N g SDI_CLK148_UP 9 180K =
SC CLK3A 10 REFCLK5 QR2 CP C227 [[1[0.1uF___REFCLK5 QR2 P B; 5 SDI_CLK148 DN_ 3 e
CLOCK_SDA 19 | <pa CLK3 I C471
Liop 13 REFCLK2 QR1_CN C256  [[0.1uF_ REFCLK2 QR1 N g p—
CLK2B 37 REFCLK2 QR1_CP C257 [[|[0.1uF ___REFCLK2 QRi P B; 0.1uF
CLK2A 1 8
CLKIB 17 REFCLK1 QRO _CN C258 ||0.1uF_ REFCLK1 QRO N 8 =
18 REFCLKI_QRO_CP C259 [[1[0.1uF___REFCLKi QRO P B;
CLK1A 1 8
cLios |2 REFCLKO_QRO_CN C229 |[0.1uF__ REFCLKO QRO N 8 1.8V
22 REFCLKO_QRO_CP C228 [[|[0.1uF___REFCLKO QRO P B; X3
CLKOA 8 CLK50 EN 1 4
LVDS 8 [ 3 EN VCC
23 Si5338 Programmable Oscillator Use Clock Control GUI (Defaults 2 3 CLKIN_50
RSVD_GND 55 100MHz, 156.25MHz, 625MHz, 270MHz) GND OUT ) L > 189
EPAD 12C Address 70 HEX 50MHzZ __’ﬁmg C220
Si5338A-CUSTOM E E o0 ToAuF
c371 | [DNI_ .
1 T ” 25V =
25.00MHz vDD1 LZ _ _ 25V PLL  _ _ _ 9 A
i 4r—12 ; CLKIN_P VDD2 ﬁt [Caos _[C48 _|Ca7 _|Ca06 _|C407 _|Cd2i 4 1o [y Olkizs EN 1 X1 A cucizse
= 3 GLKIN.N VDDO3 47 04uF_lo.tuF Jo.uF loauF  lo.tuF Jo.uF BLM15AG221SN1 EN out
c354 | |DNI " CLKIN VDDO2 g 2.5V 2 5 CLK 125 N
0—| 25V PLL 4 VDDO1 (55 — “—=1 NC oUTn D>
—t SX——=——7 12c_LSB VDDOO - T 6 3
— — »——¥ FDBK_P o VCC GND
= = 6 FDBK N INTR -8 R285 4.70K, 1% _[c3sa Tcoes i __|:_
CLOCK_SCL 12 9 CLKINTOP N1 0.1uF_|10uF .
SCL CtEG’E 10 CLKINTOP_P1 B; g }
CLOCK SDA 19 | oop CLK3 =
Liop |13 REFCLK4 QL2 CN C435 [[0.1uF__ REFCLK4 QL2 N g
CLK2B 37 REFCLK4 QL2 CP C436_|[|[0.luF___REFCLK4 QL2 P B;
CLK2A 1 8
cLiis |17 REFCLK2 QL1 CN C437 |[0.1uF__ REFCLK2 QL1 N 8
18 REFCLK2 QL1 CP C438 | [|1[0.1uF___REFCLK2 QL1 P B;
CLK1A 1 8
21 CLKINBOT N1 9 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
8'&82 22 CLKINBOT_P1 B; 9
LVDS Tte  Stratix V GX FPGA Development Kit Board
RSVD GND 23 Copyright (c) 2011, Altera Corporation. All Rights Reserved.
EPAD Q Si5338 Programmable Oscillator Use Clock Control GUI (Defaults Size Document Number Rev
125MHz, 644.53125MHz, 282.5MHz, 125MHz
, = 15C Address 71 HEX ) B 150-0320202-D1 (6XX-44143R) [P1.1
Si5338A-CUSTOM -
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Stratix V GX Confi49uration

2.5V
FPGA DCLK R123 DNI__C66__||DNI
[
R299 u1sJ 2.5V
R124 = 10K Stratix V GX Configuration
DNI Bank 3A
FPGA DCLK AC31 AA31 JTAG_TCK
17’18:> DCLK _-I[-'\C/Ig AT35 JTAG TMS >§:| }3’;2’22’25
= FPGA nCONFIG AK35 AH34 JTAG FPGA TDO___| ’
L2 NCONFIG 00 | AJsa JTAG BLASTER TDO 22
24 L | P%?éESL,\fSCES mgg CLKUSR/DQ1B/DIFFIO_TX_B1N TRST ¢AM35 10K 6306
3 > CRC_ERROR/DQ1B/DIFFIO_TX_B1P AB31 FPGA AS DATAO
AS_DATAO.ASDO 7ygy FPGA AS DATAT & v
fg o K | %NPEUT F?é(SIlEDTn ,ﬁ,\?gi DEV_OE/DQS1B/DIFFIO_RX_B2P AS_DATA! [~ac35 FPGA AS DATAZ S ];
, » e DEV_CLRN/DQ1B/DIFFIO_TX_B3N ﬁ%gﬁmg AG3s FPGA AS DATAS S 1
PCIE_SMBDAT _|
?8 8< FPGA-CONFIG DI370] AL3% | |NIT_DONE/DQ1B/DIFFIO_TX_B3P AD32 FPGA nGSO -
FPGA CONFIG DO AP33 NCSO L2
FPGA CONFIG D1__AT33 | DATAO/DQS2B/DIFFIO_RX B4P AN32 PCIE_WAKER
FFGA CONFIG D2 AR33 | DATA1/DQ2B/DIFFIO_TX_B5N NCEO/DQSN2B/DIFFIO_RX_B4N >3
FPGA_CONFIG D3 __AU34 gﬂﬁgﬁggggg:ii:g&g@i‘ USER I/0 INTERFACES
FPGA CONFIG D4 __AU33 _RX_
FFGA CONFIG D= AN3T | DATA4/DQ2B/DIFFIO_RX_B6P USER_LED_G[7:0]
FPGA GONFIG D6 AMST | DATA5/DQ3B/DIFFIO_TX_B7N
FPGA GONFIG D7 AU32 | DATAB/DQ3B/DIFFIO_TX_B7P
FFGA GONFIG DE——AT35 | DATA7/DQSN3B/DIFFIO_RX_B8N
FPGA GONFIG D9 AR37 | DATA8/DQS3B/DIFFIO_RX_B8P
FPGA GONFIG D70 AP3T | DATA9/DQ3B/DIFFIO_TX_BIN
FPGA GONFIG DTT—AW34 | DATA10/DQ3B/DIFFIO_TX_B9P
FPGA GONFIG D12 Avaa | DATA11/DQSN4B/DIFFIO_RX_B10N
FPGA GONFIG D15 —AW31 | DATA12/DQS4B/DIFFIO_RX_B10P
FPGA GONFIG D4 AV3T | DATA13/DQ4B/DIFFIO_TX_B11N
FFGA CONFIG D15 AWaz | DATA14/DQ4B/DIFFIO_TX_B11P
FPGA GONFIG D76 —Avaa | DATA15/DQ4B/DIFFIO_RX_B12N
FPGA GONFIG D17 AJ33 | DATA16/DQ4B/DIFFIO_RX_B12P
FFGA GONFIG D18 Afiss | DATA17/DQ5B/DIFFIO_TX_B13N
FPGA GONFIG D19 —AL33 | DATA18/DQ5B/DIFFIO_TX_B13P
FPGA GONFIG D20 AK33 | DATA19/DQSN5B/DIFFIO_RX_B14N
FPGA CONFIG D21__AK32 | DATA20/DQSSB/DIFFIO_RX B14P S5_VCCPD_PGM_2.5V
FFGA GONFIG Dsz — AJ3s | DATA21/DQ5B/DIFFIO_TX_B15N
FPGA GONFIG D5 AHS3T | DATA22/DQ5B/DIFFIO_TX_B15P
FPGA GONFIG Do AG3T | DATA23/DQSNGB/DIFFIO_RX_B16N
FFGA GONFIG Dss — AR3T | DATA24/DQS6B/DIFFIO_RX_B16P
FPGA GONFIG Do6—AE3T | DATA25/DQ6B/DIFFIO_TX_B17N
FPGA GONFIG D57 AJj30 | DATA26/DQEB/DIFFIO_TX_B17P
FFGA GONFIG Dss—Atiso | DATA27/DQBB/DIFFIO_RX_B18N
DATA28/DQ6B/DIFFIO_RX_B18P
Bank 3B
Eﬁgﬁ 88HE:§ ng f\';gg DATA29/DQ7B/DIFFIO_TX_B19N PR_DONE/DQS7B/DIFFIO_RX_B20P ﬁl,%% Eppgﬁ ,SFF: FD{EOQUEQ { » 18
DATA30/DQ7B/DIFFIO_TX_B19P PR_REQUEST/DQ7B/DIFFIO_TX_B21N < | 18
FPGA CONFIG D31__AU30 _TX_| _ _TX | AN29 FPGA_PR_READY .
DATA31/DQSN7B/DIFFIO_RX_B20N PR_READY/DQ7B/DIFFIO_TX_B21P [Fa5g FPGA PR ERROR ;g 18
PR_ERROR/DQ8B/DIFFIO_TX_B23N 18
CVP_CONFDONE/DQ8B/DIFFIO_TX_B23P AT29 FPGA_CvP_GONFDONE » 18
ey NPERSTLO/DQ9B/DIFFIO_TX_B27N ﬁggg gg:ER;EE,fT” i 3
= NPERSTL1/DQOB/DIFFIO_TX_B27P ~AF5s USER [ED GZ ; 18,21
R201 10K NPERSTRO/DQ10B/DIFFIO_TX_B29P ~AE56 USER LED G&
AN NPERSTR1/DQ10B/DIFFIO_TX_B29N
R193 10K
Bank 4A
FPGA CONF_DONE AHB AA9 MSELO
I 28( FPGA_nSTATUS AMS5_| CONF_DONE MSELO (AAT0 MSELT_& I
NSTATUS MSEE ADS MSELZ S i
AC | | oe Moo [(AGs MSEL3 18
' 3 YaR7 MSEL4_ >
— MSEL4 18 25V
. AK5 Sw4 T
R A=l mimm am ANAE
T = .
emperature Sense Do Not Use 3 & 10 MSEL2 R137 1.00k
 —3—Tewpoionen S| TEMPDIODEP ONU ¢ [0 5| == [5ieehiso 00
DNU—5 AV5 6 == [7
AASO | by 1 DNH’? AWS —
Eb]g DNU_2 DNU 8 /F\{\;vs = TDAOGHOSB1
»=* DNU_3 DNU_9 X

5SGXA7KF40

Version = 1.0 Pin-out

[ 244569
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JTAG

-5\ 33V
0.1uF_||C50 ) 01uF
L I
= Kz = ; 25V
B2 |\ vee B Swa JTAG Chain Control 2
JTAG_TCK ci A4 PCIE_JTAG_TCK 1 —1] 8 5M2210 JTAG EN _Ri131 1.00k
JTAG BLASTER TDO Gz | 10 VL4 10 VCC! -ag—peeAG o1 K ;;g 2 |.—— [7__HSMA JTAG EN _Ria32 1.00k
JTAG BLASTER TDI c3 | !0 VL3 10 _VCC2 "A5—pCiE JTAG TDO | 3 3 f—— [6__ HSMB JTAG EN _Ri33 1.00k TS5A23157 Switch Functions
JTAG_TMS C4 :8—%? :8—%8‘31 Al PCIE_JTAG_TMS >&>§ 3 4 |5=— [[5 PCIE JTAG EN __ Ri34 1.00k When Pins 1 & 5 are:
- - 1 LOW --> NC to/from COM = ON and NO to/from COM = OFF
18 K POE JTAG ER B3y gy anp [BA— = TOROAROSBY. - otin-chain HIGH --> NC to/from COM = OFF and NO to/from COM = ON
DNI = OFF = in-chain Logic 0 = pin 10 <--> pin 9 (5M2210 Bypass) Uss
JTAG TCK_ R110 DN C53 | [DNI Logic 1 = pin 10 <--> pin 2 (5M2210 Enable)
I 5M2210 JTAG EN 1 'N1_l>""5 com1 |19 JTAG BLASTER TDI_——— »5
UsB Blaster Prca;rammlng Header R107 = 18 [ JTAG 5M2210 TDO 2 | NOt — O &O NC1 [ Y —
(uses JTAG mode only) 1.00k Z-TV
2.5V Logic 0 = pin 6 <--> pin 7 (5M2210 Bypass 8 L Cs65 || O.1uF
2.5V 110 - Logic 1 = pin 6 <--> pin 4 (5M2210 Enable.)£ GND v y —|—: 2.5V
USB_DISABLEN 2 [ |1 JTAG TCK - JTAG TMS” 4 R 7 R379 1.00k
25 L] 4 3 JTAG BIASTER ToI L '1:18:2225 e NO2 —0. 70 NC2
2.5V 6 5 JTAG_TNIS 5M2210 JTAG EN 5 > 6 5M2210_JTAG_TMS
8 | 7 L L > 1% gig 1.00k | IN2— > COM2 > 18
R105 1.00k 9 JTAG_BLASTER_TDO ) >
* :}) 11,25 R122,\/\/\ 1.00k TS5A23157
| 70247 7057 Logic 0 = pin 10 <--> pin 9 (HSMA Bypass)
= JTAG BLASTER TDO __ R117 DNI JTAG BLASTER TD! Logic 1 = pin 10 <--> pin 2 (HSMA Enable) U5t
Populate R117 if Id like t HSMA_JTAG_EN 1 10 HSMB_JTAG_TDI
iier e JTAG S rough N> cou —
HSMC Port A or HSMC Port B. pp [ HSMA JTAG TDO 2 | ot (@) B{O NC1 |F2—JTAG FPGA TDO RETIMER _—— 5
EMABLE ' ' 25V ’
g HSMA 'Il'l?l = JTAG_FPGA_TDO_RETIMER
Logic 0 = pin 6 <--> pin 7 (HSMA Bypass) 3 8 J C533 0.1uF
e - e, Q Logic 1 = pin 6 <--> pin 4 (HSMA Enable) L GND Vi I L asv
[=3 - -
10-pin Traeton ::IsmEdg:m JTAG TMS 4| \os 5 70 ‘oo |7 R355 1 00K
nnactor o
lDISABLE JTAG Header | | frio0 HSMA JTAGEN  5f > comz L& HSMA_JTAG TMS ——— 5
JTAG Master TS5A23157
GRIO TCK Logic 0 = pin 10 <--> pin 9 (HSMB Bypass)
= TCH Logic 1 = pin 10 <--> pin 2 (HSMB Enable) us4
Cypress gpq | TS w5 SSGXAT ALWAYS HSMB JTAG EN 1 10 JTAG_5M2210_TDI
On.Board.c,, | TDO oo FPGA [ ENABLED = > 9 comt > 18
USB-Blaste’li in chain oy
£h0 |l | — o [ ) 2o [ HSMB JTAG TDO 2| o3 (@) oy L2 Z.SCSMB JTAG_TDI
JTAG Slave . . .
Logic 0 = pin 6 <--> pin 7 (HSMBBypass) 3 8 L C554 || o0.uF
ITAG Master ) Logic 1 = pin 6 <--> pin 4 (HSMB Enable) __ GND Ve 1 — 2-_5(\/
JTAG TMS ~ 4 . 7 R374 1.00k
' e HSMB JTAG_EN 5 s O """ 70 e 6 HSMB JTAG TMS
| s HSMC e > come e
Sy > Forth TS5A23157
s i N\
ENABLE | JTAG Slave
-
Dipswich 1
B TCH
| g [TME HSMC
w1 PortB
o - &
L:i ENABLE T JTAG Slave
; ot
Tk
SM2210
™M= System - HI;I::hry Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
& T0| Controller : : :
oo Tte  Stratix V GX FPGA Development Kit Board
;.ﬂ JTAG SI _b D Copyright (c) 2011, Altera Corporation. All Rights Reserved.
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PRI 512MB DDR3 (x72 devices) - Part 1 of 2

VTT_DDR3 VTT_DDR3 VTT_DDR3
147 [ DDR3_BA[2:0] VTT_DDR3 VTT_DDR3 VTT_DDR3 DDR3 A0 RN2G 7 105 DDR3 A8 RN4F 6 1151  DDR3 CSn RN2D 4 13 51
' _ CN1 CN2 CN3 DDR3 A1 RN3E_ 5 125 DDR3_A9 RN4D 4 135 DDR3 WEn RN3A 1 16 51
147 [ S0 1118 118 18 DDR3_A2 RN3H 8 9 5 DDR3 RESETn _RN4G 7 105( DDR3 RASn _ RN2A 1 16 51
: 2 [0 7 2 17 2 [0 7 DDR3 A3 RN3F__6 115 DDR3_A11 RN4E__ 5 125( DDR3 BAO RN2F 6 11 51
3 [ e 3 [ e HLANEEG DDR3 A4 RN3G__7 105 DDR3 Al2 RN3D 4 1351 DDR3 BAI RN3C__ 3 14 51
147 > ema DS 180 45 415 415 DDR3_A5 RN4C_ 3 145 DDR3_A13 RN4H 8 9 5{ DDR3 BA2 RN2E_ 5 1251
: 1 1 1 1 1 1 DDR3_A6 RNZA 1 165 DDR3_A10 RN3B 2 155( DDR3 CASn RN2H 8 9 51
127 3 DDR3_DQS_N[8:0] 0.1uF — 01uF — 0.1uF = DDR3_A7 RN4B 2 155 DDR3_CKE RN2B 2 15 51 DDR3_ODT RN2C 3 14 51
147 DDR3_DQ[71:0]
v DDR3_A[13:0]
Uiz u21 u23 U28
DDRS3 Device DDRS3 Device DDRS3 Device DDRS3 Device
DDR3_A0 N3 E3 DDR3 DQ48 DDR3_AO N3 E3 DDR3 DQ32 DDR3_AO N3 E3 DDR3 DQ16 DDR3_A0 N3 E3 DDR3 DQO
DDR3 Al p7 1| A0 DQO "F7 DDR3 DQ49 DDR3 Al p7 1| A0 DQO "F7 DDbR3 DQ33 DDR3 Al p7 1| A0 DQO "F7 DBbRa bai7? DDR3 Al p7 1| AO DQ0 /7 PpR3 bai
DDR3 A2 P3| Al DQ1 "F> DDR3 DQ50 DDR3 A2 P3| Al DQ1 "F> DDR3 DQ34 DDR3 A2 P3| Al DQ1 "F> DDR3 DQi8 DDR3 A2 P31 Al DA /5 PpR3 b2
DDR3 A3 N2 7| A2 DQ2 "Fg~ DDR3 DQ51 DDR3 A3 N2 7| A2 DQ2 "Fg~ DDR3 DQ35 DDR3 A3 N2 7| A2 DQ2 "Fg~ DDR3 DQi9 DDR3 A3 N2 1| A2 DQ2 "Fg~ DDR3 DQ3
DDR3 A4 pg | A3 DQ3 "H3~ DDR3 DQ52 DDR3 A4 pg | A3 DQ3 "H3~ DDR3 DQ36 DDR3 A4 pg | A3 DQ3 "H3~ DDR3 DQ20 DDR3 A4 pg | A3 DQ3 "H3™ DDR3 DO4
DDR3 A5 P2 | A4 DQ4 "Hg™ DDR3 DQ53 DDR3 A5 po | A4 DQ4 "Hg™ DDR3 DQ37 DDR3 A5 P2 | A4 DQ4 "Hg™ DDR3 DQ21 DDR3 A5 po | A4 DQ4 "Hs™ DDR3 DQ5
DDR3 A6 R8 | A5 DQS G2 DDR3 DQs54 DDR3 A6 Re | A5 DQS G2 DDR3 DQ38 DDR3 A6 R8 | A5 DQS ~G> DDR3 DQ22 DDR3 A6 R8 | AS DQS G2 DDR3 DQ6
DDR3 A7 R2 | A6 DQ6 "H7 DDR3 DQ55 DDR3 A7 R2 | A6 DQ6 "H7  DDR3 DQ39 DDR3 A7 R2 | A6 DQ6 "H7 DDR3 DQ23 DDR3 A7 Rz’ A6 DQ6 {7 DDR3 DQ7
DDR3 A8 T8 | A7 DQ7 "57  DDR3 DQ56 DDR3 A8 T8 | A7 DQ7 "57  DDR3 DQ40 DDR3 A8 T8 | A7 DQ7 "57 DDR3 DQ24 DDR3 A8 T8 | A7 DQ7 57 DDR3 DQ8
DDR3 A9 R3 1| A8 DQ8 ~G3 DDR3 DQ57 DDR3 A9 R3 1| A8 DQ8 ~G3 DDR3 D4l DDR3 A9 R3 1| A8 DQ8 ~G3 DDR3 DQ25 DDR3_A9 R3 1| A8 DQ8 "C3 DDR3 DQ9
DDR3_A10 L7 A9 DQY ~Cg DDR3 DQs5s DDR3_A10 L7 A9 DQY ~Cg DDR3 D42 DDR3_A10 L7 A9 DQY ~Cg DDR3 DQ26 DDR3_A10 L7 A9 DQY ~E8 DDR3 DQI0
DDR3 A1 R7 | A10/AP DQ10 "G5 DbR3 DQ59 DDR3 A1 R7 | A10/AP DQ10 ["c5 DbR3 D43 DDR3 A1 R7 ' A10/AP DQ10 55 DbR3 DQa7 DDR3 Al1 R7 )| A10/AP DQ10 55 BpR3 Daid
DDR3 A12 N7 | ATl DA "A7  DDR3 DQ6O DDR3 A12 N7 | ATl DA "A7  DDR3 DQa4 DDR3 A12 N7 Al DA "A7  DDR3 DQ28 DDR3 A12 N7 | Al DQ11 MA7 DbR3 DQi2
DDR3_A13 T3 A12/BCn  DQ12 "A5—PpPR3 DOsT DDR3_A13 T3 A12/BCn  DQ12 "A5—PpR3 DO4b DDR3_A13 T3 A12/BCn  DQ12 "A5—PpR3 DQ29 DDR3_A13 T3 A12/BCn  DQ12 "A5PpR3 Q13
A13 DQ13 B3~ DDR3 DQ62 A13 DQ13 B3~ DDR3 DQ46 A13 DQ13 "33~ DDR3 DQ30 A13 DQ13 B3~ DDR3 DQi4
DDR3 CKE K9 DQ14 A3~ DDR3 DQ63 DDR3 CKE K9 DQ14 A3~ DDR3 DQ47 DDR3 CKE K9 DQ14 A3~ DDR3 DQ31 147 DDR3_CKE K9 DQ14 "A3™ DbR3 DQi5
DDR3 CLK P__J7 8&EP bQts DDR3 CLK P__J7 8&EP bats DDR3 CLK P__J7 8&EP bQ15 Iy %{ DDR3 CLK P J7 8§EP bQ15
DDR3 CLK N__ K7} &K F3 _DDR3 DQS P6 DDR3 CLK N__ K7} &K F3 _DDR3 DQS P4 DDR3 CLK N__ K7 &K F3 DDR3 DQS P2 : X DDR3 CLK N__ K7} CK_ F3 _DDR3 DQS PO
GCKN  DAS PO ~53—HpR3 bas N6 GCKN  DQAS PO 53— PR3 bas N4 GCKN  DQAS PO 53— ppR3 bas N2 14.7 OPCKN  DQS PO =53 PR3 DQs NO
DDRS DME _ E7,f ng—gg’ C7__DDR3 DQS P7 DDRS DM4 _ E7,f ng—gg’ C7_DDR3 DQS P5 DDRS DM2 _ E7, ng—gg’ C7__DDR3 DQS P3 DDRS DMO__ E7,f 382—';? C7 __DDR3 DQS Pi
DDR3 DM7___ D3 | DM DQS W1 | BZ_DDR3 DQS N7 DDR3 DM5___ D3 | DM DQS W1 | BZ_DDR3 DQS N5 DDR3 DM3___ D3| DM DQS W1 | B _DDR3 DQS Ng DDR3 DM1___ D3| DM DQS N1 | BZ_DDR3 DGS N
DDR3 CSn 12| << DDR3 CSn 12| < DDR3_CSn 12| << 147 DDR3 CSn L2}
A e Cue ol e
RAS RAS RAS 147 BAS
DDR3 CASn K3 ' RAS NC2 M DDR3 CASn K3 ' RAS NC2 DDR3 CAsn___K3 | RAS NC2 X DDR3 CAsn K3 RAS NGC2 I
CAS NC3 [Tg—* CAS NC3 g~ CAS NC3 g~ 14,7 CAS NC3 [Tg—*
DDR3 BAO M2 NC4 g7 DDR3 BAO M2 NC4 g7~ DDR3 BAO M2 NC4 g7 DDR3 BAO M2 NC4 7 <
DDR3 BAI Ng?| BAO NC5 57— DDR3 BAI Ng?| BAO NC5 57— DDR3 BAI Ng?| BAO NC5 57— DDR3 BAI Ng ?| BAO NG5 7
DDR3 BA2 M3 | BAT NCé X DDR3 BA2 M3 | BAT NCé X DDR3 BA2 M3 | BAT NC6é X DDR3 BA2 M3 | BAT NC6 X
DDR3 RESETn T2 | BA2 DDR3 RESETn T2 | BA2 DDR3_RESETn T2 BA2 147 DDR3 RESETn T2 | BA2
DDR3_ODT K1 RESETn DDR3_ODT K1 RESETn DDR3_ODT K1 RESETn 4y <X _DDR3 ODT K1 RESETn
DDR3_7Q04 obT DDR3 7Q03 obT DDR3 Z7Q02 obT : “bDR3_ZQ01 opT
VREF_DDR3 2Q B1 VREF_DDR3 2Q B1 VREF_DDR3 2Q B1 VREF_DDR3 2Q B1
Hi VSSQ g Hi VSSQ g Hi VSSQ g H1 VSSQ [gg
R270 e | VREFDQ  VSSQ [y R301 e | VREFDQ  VSSQ [y R340 Mg | VREFDQ  VSSQ gy R376 vg| VREFDQ  VSSQ 57
VREFCA  VSSQ [pg VREFCA  VSSQ [pg VREFCA  VSSQ [pg VREFCA  VSSQ [pg
VSSQ g5 VSSQ g5 VSSQ g5 =
VDD VSSQ g5 VDD VSSQ g5 VDD VSSQ g5 VDD VSSQ g5
G7 VDD VSSQ g G7 VDD VSSQ g G7 VDD VSSQ g G7 VDD VSSQ Fg
k5 VDD VSSQ a7 ko] VDD VSSQ a7 ko] VDD VSSQ a7 ko] VDD VSSQ a1
— — Kg~| VDD VSSQ &g == — Kg| VDD VSSQ &g == — Kg| VDD VSSQ &g = = Ka| VDD VSSQ &g
- - Ni-| VDD VSSQ - - X7 VDD VSSQ - - N7 VDD VSSQ - - K| VDD VSSQ
No | VDD J2 No | VDD J2 No | VDD J2 Ng | VDD J2
R VDD VSs g R VDD VSs g R VDD VSs g R VDD Vss g
R | VDD VSS [Fag R | VDD VSS [Fag R | VDD VSS [Fag R | VDD VSS g
ey VDD VSS M7 ey VDD VSS M7 ey VDD VSS M7 ey VDD VSS Mg
Al VSS "mg T Al VSS "mg T Al VSS "mg T A1 VSS "M
Ag-| VDDQ VSS | g3 Ag-| VDDQ VSS | g3 Ag-| VDDQ VSS | g3 Ag| VDbDQ VSS g3
o1 voba VSS 5 S vbba VSS 5 c1 vbba VSS 5 &1 vbbQ VSS 53
S| voDQ VSS |pg S| vbDQ VSS |pg S| vbDQ VSS |pg S91 VbDQ VSS Hpg
5> VDDQ VSS 5 5> VDDQ VSS 7 B> VDDQ VSS 7 B> VDDQ VSS g5
o VDDQ VSS [ Eo VDDQ VSS Eo| VDDQ VSS [ Eo-| VDDQ VSS [
£ vDDQ VSS |rg £ vbDQ VSS [rg £ vbDQ VSS |rg £ VDDQ VSS |rg
5| VDDQ VSS &g 5| VDDQ VSS &5 5| VDDQ VSS &5 5 VDDQ VSS &g
He | vDDQ VSS He| vDDQ VSS He| vDDQ VSS Ho| VDDQ VSS
1.5V vDDQ — vDDQ — vDDQ — vDDQ —
MTZ41J128M16HA MTZ41J128M16HA MTZ41J128M16HA MT41J128M16HA

C418 C420 C467 | C469 | C466 C562 C561 C551 C545 C350 C369 C312 C310 C494 C520 C528 C498 C479 C370 C496 C419 Cb22 C499 C519 C281 C352 C559 C543
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1152MB DDR3 - Part 2 of 2

ui2
DDRS3 Device
DDR3_A0Q K3 B3 DDR3_DQ64
DDR3 A1 L7 1| A0 DQO &7 DDR3_DQ65
DDR3 A2 031 Al DQ1 53 DDR3_DQ66
DDR3 A3 K2 | A2 DQ2 —¢g DDR3_DQ67
DDR3 A4 [g A3 DQ3 g3 DDR3_DQ68
DDR3 A5 2] A4 NF/DQ4 ["Eg DDR3_DQ69
DDR3 A6 Mg 1| A5 NF/DQS5 53 DDR3_DQ70
DDR3 A7 M2 Y| A6 NF/DQ6 ["E7 DDR3 DQ71
SORTAS g A7 NF/DQ7
A8
DDR3_A9 M3 A3
DDR3_A10 H7 Y| A9 NC1 —Fy—
DDR3 Al1 M7 Y| A10/AP NC2 —Fg—
Al NC3 H—<
DDR3 A2 K7 Hi
DR AT5 N3 A12/BCn NC4 g
A13 NC5 ﬁ
NC6 [5—X
DDR3_CKE G9 N7
]g; %{ DDR3 CLK P F7 8§EP NC7 7
137 X _DDR3 CLK N 67y Sk
DDR3_DM8 % DM/TDQS_P
DDR3 DQS P8~ C3 EE)QDSS’N
DDR3 DQS_N8 D3 | 983N
DDR3_CSn Ho |
]g; X DDR3 WEn H3 %
127 X__DDR3 RASH F3 )| Pas
137 X__DDR3_CASnh s}l Bas
DDR3_BAO J2
DDR3 BAI K8 gﬁo v Al
DDR3 BA2 J3 1 SS [As
137 DDR3 RESETn N2 Eé%ET xgg B1
' B{ DDR3_ODT Gi n D8
13,7 oDT VSS 5>
DDR3_ZQ05 Hs VSS "Fg
zQ VSS
75V vas [t
Re14 T £ vopQ vss
5o VDDQ VSS g
&1 vbba VSS R
240 vDDQ VSS g
M9 VSS B2
== Mo VDD VSSQ gg
- kg VDD VSSQ |y
o VDD VSSQ 7
&g VDD VSSQ pg
&> VDD VSSQ
D7 | B =  VREF_DDR3
A9 J8
A5| VDD VREFCA |-
VDD  VREFDQ o253
MT41J128M8JP
0.1uF
15V Place near DDR3 (U?)
C237 |C252 |C250 |C330 |C251 | C254 C224 | C208 | C225 | C210 | C255 | C209
0.47uF Jo.47uF Jo.47uF Jo.47uF Jo47ur Joa7ur | 0.4uF | 0.01uF] 0.4ufF | 0.01uF] o0.01uF] 4.7nF

DDR3_BA[2:0]

187

DDR3_DM[8:0]

(187
DDR3_DQS_P[8:0]

o 137
DDR3_DQS_N[8:0]

o 137
DDR3_DQ[71:0]

o 187
DDR3_A[13:0]

187
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QDRI+

Altera recommends to use external termination for QDRIl/+ address and

5 > ORI A0 command signals. In this case external termination was not used, because
simulations showed that with the short trace length and a point to point
QDRII_Q[17:0] connection the external termination was not necessary. As a result since there
5 is limited board space external termination is not used.
QDRII_D[17:0]
5 [ )
USA U5B
QDRII_DO P10 P11 QDRI QO F5 c4
QDRI D1 Ni1 | DO Q0 "'M70__QDRIL Q1 F7 | VDD VSS ¢cg
QDRI D2 mi1 1 D1 Q1 '[11 QDRI Q2 G5 | vbD VSS "psg
QDRI D3 Kio 1| P2 Q2 "'K1T QDRI Q3 G7 | vbD VSS pg
QDRI D4 Ji11 D3 Q3 —ji0 QDRI Q4 H5 | VDbD VSS "pe
QDRI D5 Gi1y D4 Q4 'Fi1__QDRIL Q5 H7 | VDD VSS 57
QDRIL_D6 Efo | D° Q5 "EfT QDRI Q6 J5 | vbD VSS pg
QDRI D7 D117 D6 Q6 G170 QDRI Q7 J7 | vbD VSS g5
QDRIl D8 c11 b7 Q7 'B11T QDRI 08 K5 | VDD VSS "Es
QDRIL_D9 B3| D8 Q8 "B QDRI Q9 K7 | VDD VSS ME7
QDRIL_D10 c3 1 D9 Q9 'D3 QDRI Q10 vDD VSS I"Fg
QDRI D1 D2’ D10 Q10 "E3— QDRI Qi1 E4 VSS "Ge
QDRI D12 F3 ' b1 Q11 "F> QDRI Q12 Es | VDDQ VSS He
QDRI D13 Gz D12 Q12 "G3 QDRI Q13 F4 | VbDQ VSS 76
QDRI D14 J3| D13 Q13 "K3 QDRI Q14 Fg_| /bDQ VSS ke
QDRI D15 L3 D14 Q14 T[> QDRI Q15 L8 | /DbQ VSSIs
QDRI D16 M3 D15 Q15 'N3 QDRI Q16 G4 | VDbQ VSS g
QDRI D17 N2 B]? 81‘7" P3____ QDRI Qi7 G8 xggg xgg 7
AN vros NG20 [N H3 | voba vss |Hd
M9 1 Nc2 NC21 o1 H4 | Voba VSS [-M5
L9t Nc3 NC22 K9 HS8 | voba vss |16
99 1 \ca NC23 [0 H9 | voba vss |4z
<G10 | (G5 NC24 |[E2 94 1 bDa vss |8
Fo D9 J8 N4
*B10-| NC6 NC25 Fg75>< a| vbba VSS s
*~gg | NC7 NC26 g1 kel VDDQ VSS
*—gg| NC8 NC27 Faz—= L4 vDDQ
*—&7 NC9 NC28 g5 vDDQ
*—57 NC10 NC29 gy
“E2 “8}; “823 2 CY7C2263KV18 e
x—(j] NGC13 NC32 Hﬁ -
<—— NC14 NC33 55—
1 NG15 NC34 [oe— Place Near QDRIl+
W NC16 NC35 W
P2 | NCI7 NC36 "85 ] GND QDRI A21
“pg | NC18 NC37 |"Gg ~* ==NG PIN ON QDRII+
»—~ NC19 NC38 [ R200 499
QDRII_BWSn0 Sy — R9 QDRI A0
: B{ QDRI BWSn1 Asg gwgg’ A0 TRe QDRI A1 =
B4 QDRI A2
comt wosn hs k& o0
N .
g B{ QDRI RPSn Asg ‘F’{‘%S ﬁg C7 QDRI A5 VDDQ DECOUPLING
N5 QDRI A6 1.8V
5 QDRI K P B6 |, o ﬁ‘; N6 __QDRI_A7
5 B{ QDRI K N A6 KN A8 N7 QDRII_A8
Rl el e gg 882” ﬁg c218  |c217  |cie4  |c163 Cl41
DRI C P 10
« QDRI C N R6 g‘t”#D ﬁ}? P7 QDRI A1 1.0nF
L2 P8 QDRI ATD
5 QDRII_CQ P At Lo b 2]5 R3__QDRI A13
: EE QDRI CQ N AT SaTF 18 (R4__QDRITAT4
| R5 QDRI A5 =
212 R7 QDRI A16
5 [ QDRI DOFFn H1d 5o ﬁ}g ﬁg 882” 21;
1.8V R10 A10_QDRIl A19
T__100K . AR181 “Ri1Y TMS . NC/72M mA5™ QPRI A20
< R TDI 5 NC/144M a5
~Rz|T0 | & NC/288M AL .sv VDD DECOUPLING
H2
| _Ri180 249 H11,) xSEE H10 VREF_QDRILRLD |
- VN ’ ) c140 |c120 |c13s |c139 |ciet |ci21 |cie2  |ciss  |ci22
= CY7C2263KV18
C104 c160
0.1uF 0.1uF
2.2nF 3.3nF 4.7nF 4.7nF 4.7nF 22nF 22nF 2.2uF
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RLDRAM II, CIO

U20A (v
RLDRAM Il CIO, x18 : U208
: RLDC DQ[17:0
StBS 8E - é}g cK DQO 218 StBS Bg? T 5 | RLDRAMIICIO,x18 | (170 > RLDC_DQ[17:0] 4
CK DQ1 "Fj0_RLDC DQ2 Biz | VDD VSS [TA4 RLDC_QK_P[1:0] RLDG_QK_P[1:0]4
RLDC DK P K1 Lo ng F10___RLDC DQ3 G4 ¥BB xgg A9 > =
DKo RLDC QK N[1:0 .
ok — G | RN e 10— muoo o s
DQs VDD VSS RLDC A[22:0
ALDS oKD Do} QKo DQG 23 —FrBEB0y J oD vSS g =z K RbC_ 204
QKo DQ7 "F3—RIDC DGS8 Jio | VDD VSS "Hig RLDC_BA[2:0] .
RLDC QK _P1 R2 | s ng N10___RLDC DQ9 K3 ¥BB xgg L3 ] RLDC_BA[2:0]4,9
RLDC_QK_ N1 R3S aKT DQio B0 RLDC DQ10 K4 | VoD ves -4 Altera recommends to use external termination for RLDRAM Il address and RLDC_CK_P RLDC_CK_P4
ALDC CS L DQi1 (10 T 23 VoD vSS i command signals. In this case external termination was not used, because ALDC CK N >E RLDC_CK_N4
RLDC WE”n v CS DQ12 75 RLDG DAT3 Wia | VDD VSS g simulations showed that with the short trace length and a point to point RLDG DK P
RLDGC REFn 79 WE. DQ13 N3 RLDC DQ14 Mo | VDD VSS R connection the external termination was not necessary. As a result since there is RLDC DK N >E RLDC_DK_P4
REF DQ14 3 RLDC DTS U1 VDD VSS vz limited board space external termination is not used. RLDC_DK_N 4
RLDC_DM P12 D15 73 RLDC DOt6 uiz | Vo0 ves [ve RLDC_CSn RLDC CSn 16.4
RLDC_QVLD F121 2V o 0819 U3 RLDC DQi7 SS RLDC_WEn S RLDGWEn 4.
RLDC BAO 1 B11 <t vbpa vssQ | o On-die termination is enabled by setting Afpedetn g RLDC_REFn 4
. RLDC_CSn 16,4
RLDC_BA1 K11l B9 DNYl [B2 E4 | vDDQ vesa [ D4 A9 to “1” during an MRS command. RLDC_DM P RLDGC DA 4
RLDC BA2 My B2 DNU3 % Ei VDDQ VSSsQ Ef RLDC QVL.D { >> RLDC_QVLD 4
A1 DNU4 g5 Fg| VDDQ VSSQ g5
Ao TMS DNU5 [—g5— =1 VDDbQ VSSQ Nz
Vi TCK DNU6 57 T9-| voDQ VSSQ g
W TDO DNU7 W o5V vDDQ VSSQ R4
TDI DNU8 W - A3 VSSQ Rrg
— DNU9 5 X< VEXT VSSQ
ALDC 2Q V2 | oq DNU10 (e A VEXT VSSQ e
RLDC_A0 a2, DNUTT INTT vio | VEXT vssQ 1
RLDC Al G111 A0 ut2 —p5— VTT_QDRIl_RLD — VREF_QDRIl_RLD
RLDC A2 G101 A DNU13 777 Gt Al
RLDC A3 Hi2 7| A2 DNU14 —rqqe Ciz | VIT VREF I3
A3 DNU15 =X VTT VREF
RLDC A4 H11 T2 T
A4 DNU16 [ VTT
RLDC_A5 F1 T Ti2
A5 DNU17 |7 VTT
RLDC_A6 Gz, oN VEK
RLDC A7 G3 1| A6 U18 FE2  RLDC A20 MT49H32M18BM
RLDC A8 G A7 DNU19/A20 —F4 RLDC A21
A8 DNU20/A21
RLDC_A9 H2 )| DNUayhs D1 RLDC_A22
RLDC_A10 M2l ) u21/A22
RLDC A1 MT1 A}?
RLDC A12 M10 PLACE THESE CAPACITORS AS CLOSE AS
RLDC A13 Liz 1] Al2 POSSIBLE TO THE RLDRAM II
RLDC Al4 RER NS
RLDC A15 Pi ﬁ}“
RLDC_A16 M2 A1g VTT_QDRI_RLD VREF_QDRII_RLD
e A e e
A18 NF2
RLDC_A19 12 i L caza ||o.1uF L ca77_||0.1uF
MT49H32M18BM
J c383 ||o.1uF | c472 ||0.4uF |
J caze ||o.1uF | =
c385 ||0.1uF |
HSTL1 )
BYPASS CAPS FOR RLDRAM II CIO 1.8V
T _Res9 DNI PLACE THESE RESISTORS AS CLOSE AS
2.5V VTT_QDRIILRLD 1oV R288 3011 RLDC ZQ POSSIBLE TO THE RLDRAM Ii
. _l_ e
C386 |C384 | C446 |Ca44 = RLDC CK P R273 100,1% RLDC CK N
448 427 RLDC DK P R300 100, 1% RLDC DK N
0.1uF 0.1uF 0.1uF 0.1uF
1uF [100uF
— == = Output Impedence
. B Setting RLDC_70
MAX Drive 1.8V
60 Ohms 301 Ohm to GND
1.8V 50 Ohms 250 Ohm to GND
414 445 426 1.8V Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121

:EBSUF :@SUF EOUF

C443 C447 C382 C387
0.1uF 0.1uF 0.1uF 0.1uF
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FLASH

FM BUS
FM_D[31:0]
184 &
FM_A[26:0]
18459 [ 3
3.3V FLASH 512Mb (32M X 16) FLASH 512Mb (32M X 16)
\ Rz DNl FPGA AS DATAQ Uit 1.8V u10 1.8V
_Ri2g DNI__FPGA AS DATAI PC28FxxxP30B85 PC28FxxxP30B85
I_Rizs DNI__FPGA AS DATA2 FLASH vpp A4 FLASH vpp LA
I riis DNI__FPGA AS DATA3 FM_A1 AL FM_A1 LY N
Ray DNI__FPGA DCLK FM_A2 B1| A1 A6 FM_A2 B1 | A1 A6
[_Ri19 DNI__FPGA nCSO FM A3 Ci ﬁg xgg A3 1.8V FM A3 Ci ﬁg xgg H3 1.8V
FM A4 DTl 22 FM A4 D1yl 22
FM A5 D2 D5 FM A5 D2 D5
FM A6 A2 ﬁf’ xggQ D6 FM A6 A2 ﬁ5 3880 D6
FM_A7 C2 | A6 Q G4 FM_A7 C2 | A6 QG4
FVAS as ) A7 VCCQ FM-AS As N A7 VCCQ
3.3V FM_A9 B3 28 0o |LF2 FM D16 FM_A9 B3 ﬁs 0o |LF2 FM_DO
U53 FM_A10 C3 A9 DO E2 FM D17 FM_A10 C3 A9 DO E2 FM D1
8, FM_A11 D3 A10 D1 G3 FM D18 FM_A11 D3 A10 D‘ G3 FM D2
cC 5 FPGA AS DATAO ,—— y FM A12 ca | Al 2 Ea FM D19 FM _A12 ca | Al 2 Ea FM D3
1118 FPGA DCLK  6,f BQ? 2 FPGA AS DATAI 1 FM_A13 A5 212 Bj E5 FM_D20 FM_A13 A5 2}2 Bi E5 FM D4
i {__FPGA nCSO_1 WivPPoos [ 3___FPGA_AS DATA2 iy FM_A14 B5 ) (12 Da |65 Fw Dot FM_A14 B5 ) A12 De (G5 FM D5
CSn W#VPP/DQ2 "7 FPGA AS DATA3 FM _A15 c5 | Al4 5 G6___FM D22 FM _A15 C5 | Al4 5 G6___FM D6
4 HOLD#/DQ3 9 1 FM _A16 D71 A1S D6 H7 FM D23 FM_A16 D7 | A1S D6 f7 FM D7
GND  TAB DNC —x AT De ! A16 D7 AT e A16 D7
= N25Q256A FM _A18 A7 ﬁ” og |LE! FM_D24 FM _A18 A7 ﬁ” og |E FM_D8
FM_A19 B7 Als D8 E3 FM D25 FM _A19 B7 A}B 08 E3 FM D9
FM_A20 A 9 5 9 F3 FM D26 FM_A20 o7 A 9 o 9 F3 FM D10
FM_A21 C8 A20 D1° F4 FM D27 FM_A21 C8 A20 D10 F4 FM D11
3.3V FM _Ao2 A8 Ag; D}; F5 FM D28 FM _Ao2 A8 AS; D}; F5 FM D12
FM A23 Gi H5 _ FM D29 FM A23 Gi A5 FM Di3
FM_A24 hg 1| NC(64M)/A23 D13 "G7  FM D30 FM_A24 He *| NC(64M)/A23 D13 1"G7  FMm D14
C63 c62 FM_A25 Be || NC(64M,128M)/A24 D14 "7 FM_D31 FM_A25 B6 /| NC(64M,128M)/A24 D14 "F7 FM D15
EM Aoe Ba ¥ NC/A25(512M) D15 EM Aoe Ba¥ NC/A25(512M) Di5
0.4uF | 0.1uF NC/A26(1G) waiT |-EZ_FLASH RDYBSYnt —— 154 NC/A26(1G) waiT |-FZ—_FLASH RDYBSYn0 —— g5
FLASH_CLK E6 : 185 FLASH_CLK E6 :
= CLK B2 5[ 3 CLK B2
- GND GND
FLASH RESETn D4 Lrerty oNp 2 18,5 FLASH_RESETn Déd peorrs oD [H2
185 I:> FLASH_CEn1 B4 ] CE# GND H4 18,5 < _FLASH_CEn0 B4O CE# GND H4
’ FLASH OEn F8 Heé 185 __FLASH_OEn F8 H6
FLASH WEn G8 \?VEEi GND 1 8 <{_FLASH WEn Ge SVEEi GND 1
A TS
WP# RFU1 |5 q wpr# RFU1 ¢4
RFU2 —gg— RFU2 —gg—
RFU3 [ RFUS ~
PC28F512P30BF PC28F512P30BF
1.8V 1.8V 1.8V
\_ Rots 10K FLASH WPn
C233 C300 | C209 | C298 | C297 | G245 { Rezy T0K__FLASH WEnN C234 C304 | C302 | C301 | C303 | C246
1 Rozg 10K___FLASH_RDYBSYn0
0.1uF 0.4ufF | 0.1uF | 04uF | o4uF | o.1uF [ Reiz 10K___FLASH RDYBSYni 0.1uF 04uF | 04uF | 04uF | 04uF | o.1uF
= = R212\ ~ A10K _ FLASH RESETn = =

=

- When using a single x16 flash device a word consists of 16 data bits so addressing starts with FM_A1 mapped to address bit 1 in software.
- When using dual x16 flash devices for an equivalent x32 (x16||x16) flash device a word consists of 32 data bits so addressing starts with FM_A1 mapped to address bit 2 in software.
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§8M2210 System Controller

FPGA CONFIG D[31:0]

FM_D[31:0]
> 174
FM_A[26:0
=0 > 17459
FLASH WEn —
FLASH CEnO 1 };’g
FLASH CEnt >§—§ 175
FLASH OEn T > 17’5
FLASH RDYBSYnO 1 17’5
FLASH RDYBSYn1i >§—| 17’9
FLASH RESETn 17’5
FLASH CLK 17’5
FLASH ADVn 17’9
CLK125 EN 10
CLK50 EN 10
Si570 EN 10
SI571 EN 10
CLOCK SDA 10
CLOCK SCL 10
MSELO 11
MSEL1 11
MSEL2 11
MSEL3 11
MSEL4 11
MAX5 BEn[3:0] 17
MAX5 OEn .
MAX5_CSn S .
MAX5_WEn $ 7
MAX5_CLK ) 9
HSMA PRSNTn
HSMB PRSNTn Bg 35'33'?
CPU RESETn
CIKIN 50 >§E| loed

ON-BOARD USB BLASTERII
USB _CFG[11:0]

EXTRA SIG[2:0]

USB_CLK

M570 PCIE JTAG EN .g

M570_CLOCK |—§
1
-

FACTORY_STATUS
FACTORY REQUEST

MAXV_DIPSWITCH

CLK SEL
CLK_ENABLE S
FACTORY LOAD S
SECURITY_MODE S

PUSH BUTTON INTERFACE
PGM_SEL

PGM_CONFIG ),
MAX RESETn ),

ED INTERFACE
PGM LED[2:0]

SO

—

MAX _ERROR
MAX LOAD
MAX _CONF_DONE

T DUSB CFG[11:0]
< DEXTRA SIG[2:0] 25

25,9
12
25
25
25
25

10,24
24
24
24

PGM_SEL
PGM_CONFIG
MAX_RESETn

PGM_LED[2:0]

MAX_ERROR
MAX_LOAD

MAX_CONF_DONE 24

25

24
24
24

24

24
24
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U4A
NMAX V MAX V FPGA nSTATUS "
BANK1 BANK2 HxclMeie, IsMelel, 1S 11
FPGA_CONFIG_DO D3 | \erio Lip  DIFFIO Liap |24 FPGA nSTATUS SI571_EN D4 | o Tip DIFFIO. Ti3P |-E12 FPGA DCLK 1,47
FPGA CONFIG D1 C2 Ki FPGA_CONF_DONE Bi AT
DIFFIO_LIN DIFFIO_L13N »—=2— DIFFIO_TIN DIFFIO_T13N a3+ 11
FPGA _CONFIG D2 C3 J3 FPGA DCLK c5 B11
DIFFIO_L2P DIFFIO_L14P %—22 DIFFIO_T2P DIFFIO_T14P =35
FPGA_CONFIG D3 E3 K2 __FPGA CONFIG D24 C4 Al2 FPGA PR _DONE
DIFFIO_L2N  DIFFIO_L14N DIFFIO_T2N DIFFIO_T14N < 11
FPGA CONFIG D4 D2 K5 __FPGA CONFIG D25 B4 E11 . MAX_CONF_DONE FPGA PR REQUEST | I
DIFFIO_L3P DIFFIO_L15P »%—=2 DIFFIO_T3P DIFFIO_T15P . >
FPGA _CONFIG D5 E4 [1__FPGA CONFIG D26 D6 B12 FPGA PR _READY
DIFFIO_L3N  DIFFIO_L15N »—=2- DIFFIO_T3N DIFFIO_T15N |ar== 11
— DL DIFFIO_L4P DIFFIO_L16P [-ea—ceaA CONEIG D2/ <€ I DIFFIO_T4P  DIFFIO_T16P ot FPGA_PR_ERROR 11
FPGA CONFIG D7 E5 | DIFFIO L4N DIFHIO L1on |K3__FPGA CONFIG D28 TSENSE_ALERTn B5 | DI TN DIFFIO T1on |-B13 PGM_SEL FPGA CvP _CONFDONE 3 iy
FPGA CONFIG D8 F3 M1 EXTRA SIGO SENSE_SCK A5 D12 PGM_CONFIG
FPGA _CONFIG D9 E7 | DIFFIO_LSP  DIFFIO_L17P "yi5>—FpGA CONFIG D29 SENSE_SDI D7 | DIFFIO TSP DIFFIO T17P g4z PGM_LEDO SENSE_SDO
DIFFIO_LSN  DIFFIO_L17N DIFFIO_T5N  DIFFIO_T17N . > 31
FPGA_CONFIG D10 Fa_| DEFO--o8 DIEFO-+178 L4 _FPGA CONFIG D30 SENSE_SDO B6 | Db TP Dirro T as [ .C13 PGM_LEDT SENSE_SDI 31
FPGA _CONFIG D11 2 O_L6 O_L18P "3—FPGA CONFIG D31 SENSE _CS0n E7 O_T6 O_T18P mByg PGM LED2 SENSE _SCK >§—|
DIFFIO_L6N DIFFIO_L18N DIFFIO_T6N DIFFIO_T18N 31
FPGA CONFIG D12 Fi N1__FPGA nCONFIG OVERTEMPn C8 SENSE_CS0n . X
DIFFIO_L7P DIFFIO_L19P DIFFIO_T7P > 3
FPGA CONFIG D13 F6 | DEEooN  DiEFoLion [ OVERTEMP B7 | DR o-1on
FPGA CONFIG D14 G2 DIFFI87LE73P D|FF|87L12?JP N2 ~° VCCINT SCL SENSE_SMB_CLK D8 DIFFI87TE73P OBz 6 LA13 CLK SEL TSENSE_ALERTN a1
| _ _ | OVERTEMP
FPGA CONFIG D15 G3 | piEEiS- 188 DIEFIS-1200 'M8 VGCINT SDA SENSE SMB DATA A7 | BiEES-T80 10855 [ A8 _CLK ENABLE OVERTENT n I>§:| ?11’31
FPGA _CONFIG D16 Gt N3 FPGA CvP CONFDONE HSMA PRSNTn B8 A2 FACTORY LOAD SENSE_SMB_CLK |—§
FPGA _CONFIG D17 G4 | DIFFIO_L9P  DIFFIO_L21P [~p5 FPGA PR _ERROR HSMB_PRSNTn Ag_| DIFFIO_ToP IOB2_8 ["AZ  MAX ERROR SENSE_SMB _DATA | § 31
DIFFIO_LON  DIFFIO_L21N DIFFIO_TON I0B2_9 >
FPGA CONFIG D18 H2 A9 A6___MAX _LOAD
FPGA_CONFIG D19 G5 B:EE:O’EOE 08B E2 FPGA PR_READY CLK50_EN “E9 B:EE:QPOE :OEZJO B10 _ MSELO
FPGA CONFIG D20 H3 0_L10 OBT_1 ™F5 FPGA PR REQUEST CLK125 EN B9 0_T10 OB2 11 "B MSEL1 SDI_TX_EN 014
FPGA _CONFIG D21 Ji | DIFFIO_L11P I0B1 2 FPGA PR _DONE CLOCK SDA Dg | DIFFIO_T11P I0B2 12 515 MSEL2 SDI_ RX_BYPASS :
DIFFIO_L11N IOB1_3 - DIFFIO_T11N I0B2_13 21,9
FPGA CONFIG D23 H4 K4 Si570 EN A10 Cl2 __ MSEL3 SDI_RX_EN 15
FPGA CONFIG D22 Jz_| DIFFIO_L12P IOB1_4 Mg CLOCK SCL Co | DIFFIO_T12P IOB2 14 "5 \ISEL4 :
DIFFIO_L12N I0B1 5 —>—x DIFFIO_T12N I0B2_15
B2 16 | -C7_PCIE_JTAG EN VCCINT SCL___, -
D10_CPU RESETn VCCINT SDA 2 et
USB_CLK H5 |\ i o kP2 JTAG _TCK 11120225 '852—17 Di1_SDI TX _EN 2
CLK_CONFIG J5_| 10B1/CLKO TCK 6 JTAG 5M2210 TDI e IOB2_18 ™55 5P| RX_BYPASS
IOB1/CLK1 TDI 12 I0B2_19
M5 JTAG 5M2210 TDO E8  SDI RX _EN
TDO ["Ng— 5M2210 JTAG T 2 12 10B2_20
™S — 112
5M2210ZF256
5M2210ZF256
u4c u4D U4E
MAX V MAX V MAX V 1.8V
BANKS3 BANK4 Power
F7 1 GNDINT VGCINT =18
FM_A0 E14 | biFFIO_R1P  DIFFIO_Ri3P |FH4—EM DO FM_D28 Bl | DIFFIO_B1P DIFFIO_B14p |—MH0 MAXS OFn G6 ) GNDINT VCOINT |-
FM A1 C14 J15___FM D1 FM D29 P4 R10_MAX5 _CSn H7 H10
DIFFIO_RIN  DIFFIO_R13N DIFFIO_BIN DIFFIO_B14N GNDINT VCCINT
FM A2 C15 Ki6 __FM D2 FM_A25 T2 N10_MAX5 WEn H9 Hs
DIFFIO_R2P  DIFFIO_R14P DIFFIO_B2P DIFFIO_B15P GNDINT VCCINT
FM A3 E13 Ki3 ___FM D3 FM A24 P5 T11_MAX5 CLK J10 J7
DIFFIO_R2N  DIFFIO_R14N DIFFIO_B2N DIFFIO_B15N GNDINT VCCINT
FM A4 E12 Ki5 __FM D4 FM A23 R3 P10_MAX5 BEnO J8 J9
DIFFIO_R3P  DIFFIO_R15P DIFFIO_B3P DIFFIO_B16P GNDINT VCCINT
FM_A5 D15 Ki4 __FM D5 FM D30 N5 R11_MAX5 BEni Kii K6
DIFFIO_R3N  DIFFIO_R15N DIFFIO_B3N DIFFIO_B16N GNDINT VCCINT
FM A6 F14 16 _FM D6 FM D31 P6 Ti2 MAX5 BEn2 L10 7
VA Dis | DIFFIO_R4P  DIFFIO_R16P 17— D7 FLASH WEn Ng | DIFFIO_B4P  DIFFIO_B17P "N1T MAXS BEnS GNDINT VCCINT 25V
DIFFIO_R4N  DIFFIO_R16N DIFFIO_B4N DIFFIO_B17N Al o1 T
GNDIO VCCIOT
FM_AS F18 | bIFFIO_RSP  DIFFIO_R17P oo FM D8 FLASH_GEn0 RS | DIFFIO_B5P DIFFIO_B1gp o EXTRA SIGT A6 ] GNDIO VCeIo1 |48
FM A9 E15 ° 5 2 FM D9 FLASH OEn M6 o 5 R13 B15 | SNDO ool s
FM_A10 Eie | DIFFIO RSN DIFFIO_R17N e Fy pig FLASH RDYBSYno 75 | DIFFIO_BSN DIFFIO_B19N "Ry5™SECURITY MODE B2 | GNDI VCCIOT ~py
DIFFIO_R6P  DIFFIO_R18P DIFFIO_B6P DIFFIO_B18P GNDIO VCCIOT
FM_A11 F15 13 _FM Dii FLASH RESETn ___P7 P11_M570 CLOCK G10
DIFFIO_R6N  DIFFIO_R18N DIFFIO_B6N DIFFIO_B18N GNDIO
FM A12 Gi4 Mi5 __FM Di2 FLASH CLK R6 Ni2 FACTORY STATUS G7 A4
DIFFIO_R7P  DIFFIO_R19P DIFFIO_B7P DIFFIO_B20P GNDIO VCCIO2
FM A13 F16 Li4 __FM Di3 FLASH ADVn N7 Ri4 FACTORY REQUEST G8 A3
DIFFIO_R7N  DIFFIO_R19N DIFFIO_B7N DIFFIO_B20N GNDIO VCCIO2
FM_A14 Gi3 N16___FM Di4 FLASH CEni M7 P12 _M570 PCIE JTAG EN G9 Fs
FVATE G1e| DIFFIO_R8P  DIFFIO_R20P [Mi3——FM D15 FLASH RDVBSYRT——R7 | DIFFIO_B8P DIFFIO_B21P [~ ExTRA SIG3 k10| GNDIO VCCIO2 |5
DIFFIO_R8N  DIFFIO_R20N DIFFIO_B8N DIFFIO_B21N 17| GNDIO VCCIO2 1.8V
GNDIO
FM_A16 G12 | herio ROP DIFFIO_R21P N2 FM DI6 USB_CFG2 P8 | DIFFIO_B9P DIFFIO_B22P |-Ri& K8 | GNDIO vcelos 18 T
FM_A17 G16 N14 __FM Di7 USB_CFG3 T7 P13 K9 A1
DIFFIO_RON  DIFFIO_R21N DIFFIO_BON DIFFIO_B22N [ GNDIO VCCIO3
FM A18 Hi4 P15 FM Di8 USB CFG4 NS M1 Ri5 Jii
EVATS fiz | DIFFIO_R10P  DIFFIO_R22P 512 —FMDTo U Graz Rs | DIFFIO_B10P IOB4_28 [~z Ro—| GNDIO VCCIO3 [p1g
DIFFIO_R10N  DIFFIO_R22N DIFFIO_B10N I0B4_29 1= GNDIO VCCIO3
FM_A20 H13 USB_CFG6 T8 N9 T
DIFFIO_R11P DIFFIO_B11P I0B4 30 F—x GNDIO
FM A21 H16 D13 FM D20 USB_CFG7 To R4 USB CFGO T16 L8
DIFFIO_R11N I0B3_21 DIFFIO_B11N IOB4_31 GNDIO VCCIO4
FM A22 J13 Di4 __FM D21 USB_CFG8 R9 Ti0 __USB CFG11 T6 9
EVEOEE 1i6"| DIFFIO_R12P IOB3_22 -F41—FM Doz UsE Gras g | DIFFIO_B12P IOB4_32 (7 Usn oFaT GNDIO VCCIO4 7
DIFFIO_R12N I0B3_23 DIFFIO_B12N IOB4_33 = VCCIO4 |3
- VCCIO4
I0B3_24 |12—FM D24 MAX_RESETn MS | DIFFIO_B13N/DEV_GLRn
Ki2 __FM D25 USB_CFG10 M8 5M2210ZF256
IOB3_25 DIFFIO_B13P/DEV_OE
CLKIN_50 J12 Mi4 __FM D26 2.5V 2.5
IOB3/CLK2 IOB3_26 =
H12 Ni3__FM D27 X2
IOB3/CLK3 I0B3_27 SNBETOZF5S |
EN  VCC
5M2210ZF256 2 cvo out CLK_CONFIG
=  100MHz {Co6  |co2
1.8V VCCINT 2.5V 2.5V VCCIO 1.8V 1.8V VCCIO —
- - - - 2.2uF 0.1uF
c201 |c200 |c190 |c107 |c147 |c142 |c1es |cies Cl46 _|C126 _|C108 _|C191 _|C109 _[C125 |C167 _|C166 |C143 |Ci24 _|Ci44 _|C145 =
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF _EwF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
ISize
B
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Quad Small Form-factor Pluggable (QSFP) Interface

QSFP INTERFACE

QSFP_VCCT
QSFP_RX P[3.0] QSFP_RX_P[3..0]
, L15 ~~—~~\1.QuH - QSFP_VCCT L > 8
[cssa QSFP_RX_N[3.0] QSFP_RX_N[3.0]
C507 C558 L > 8
22uF
22uF Lowr | QSFP_VCCR QSFP_TX_P[3.0] (] OSFP_TX_P3.0] 8
= L 114 ~~~A1QuH . QSFP_VCCR QSFP_TX N[3.0] (] OSFP_TX_N[3.0] 8
G552 C550
QSFP_MOD_SELn
0.1uF  [220F QSFP_RSTn S QSFP_MOD_SELn ¢
QSFP_VCC QSFP_SCL S Sarr el 5
= = QSFP_VCC QSFP_VCCR QSFP_SDA D OoFP DA 5
QSFP_VCCT J12 -
[ 110 ~~~1.QuH . QSFP_VCC 30 [ oo QSFP_INTERRUPTn QSFP_INTERRUPT 4
10 QSFP_MOD_PRSn
C532 _|cs25 55 VCCR QSFP_MOD_PRSn 4
veeT
04uF  [22uF QSFP_TX_PO 3 mo1 p 17 QSFP_RX_P0
1 1 QSFP_TX_NO 37 101K Rl 2 QSFP_RX_NO QSFP_LP_MODE <] QsFPLP MODE 4
i QSFP_TX_P1 3 22 QSFP_RX_P1
D2 P RD2_P
QSFP_TX N1 2] oo N Roe [21 QSFP_RX N1
QSFP_TX P2 33 14 QSFP_RX P2 QSFP_CAGE
TD3 P RD3_P
QSFP_TX_N2 34, 105N Roa 12 QSFP_RX N2
QSFP_TX P3 6 25 QSFP_RX P3
D4 P RD4_P
QSFP_TX_N3 5 T4 N Roa o |24 QSFP_RX N3
T |28 QSFP_INTERRUPTn
QSFP_MOD SELn 8, Mob SELn MO, Phon |22 QSFP_MOD _PRSh
QSFP_LP MODE 31 | p MoDE aND [
GND
QSFP_RSTn 9, net anD [
QSFP_SCL 11 GND g
QSFP_SDA 12 | SCL GND 9
SDA GND
20
GND |53
GND |55
GND |55
GND |35
GND |33
GND
gy 2% | CAGE_GND CAGE GND 42 =
= 41| CAGE_GND CAGE_GND (53
QSFP_MOD SELn __ R353, . 47K | 5| CAGE_GND GAGE_GND g
QSFP_RSTn R354 47K 1 43 | CAGE GND CAGE GND 79
QSFP_SCL R368 A Ad7K | 44| CAGE GND CAGE GND 750
QSFP_SDA R372 27K | CAGE_GND CAGE_GND
OSFP_LP_MODE ___R836\ A md-7K ] i QSFP_AND_CAGE A
QSFP_INTERRUPTN _R367\"n4.7K ] = =
QSFP_MOD _PRSn___R373. 47K |
GND_CAGE GND_CAGE
10K, n_B111

I

GND_CAGE

1
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| Display Port (;(4)

UNTESTED AND UNPOPULATED.

DISPLAYPORT INTERFACE

DP

MLLANE PO« DP_ML_LANE_P[3:08

DP ML LANE N[3:0] <:|

DP_ML_LANE_N[3:0B

3.3V 3.3V
c110 c148 DP_HOT PLUG
0.1u 0.1uF DP_RETURN ' » DP_HOT_PLUGS
.._| l_f .._| DP_RETURN 6
DP AUX P & DP_AUX P 6
. | DP AUX N & DP_AUX N 6
o ~ O DNI O © ~ © DNI O DP DIRECTION <:| DP_DIRECTIONSG
D43 | vbp GNDJ 106 105 VDD GNDJ 106 105 D40 DP_AUX TX P DP AUX TX P6
DP AUX TX N B; DP_AUX_TX N6
101] 102 103 104 101] 102 103] 104
J5
20 1 DP ML LANE CPO co1  ||_DNI DP ML LANE PO
DP_PWR ,'\\AAI':—I':Q,’:“E—OE 3 DP_ML LANE CNO T DP_ML_LANE _NO
R161 DNI DP_HOT PLUG 18 |\ nereoy M- 0 C90 | [ DNI
DP_RETURN 19 _ Y 4 DP ML LANE CP1 c89 || _DNI DP ML LANE P1
A ML UANE "IN |6 —DP WL LANE ONi [T DP ML LANE N1
_LANE_ C88 || DNI
R18 DNI 13 7 DP ML LANE CP2 c87 || DNI DP ML LANE P2
q CONFIG1  ML_LANE 2P
[ R173 DNI 14 | CONFIG2 ML LANE o ¢ DP WL LANE CN2 itlse H - DP_ML LANE N2
2 10 DP_ML LANE CP3 c85 || DNI DP_ML_LANE P3
5 | GND ML_LANE 3P #95—P5"ML LANE CN3 [T DP_ML LANE N3
4 GND ML_LANE_3N
— g SND cs2 || DNI
5| GND AUX_GH P 7 B AUX EN
GND AUX_CH_N
21 | o |2
MH2 MH4
N DNI N
3.3V
DP_AUX_CP Cc6__ ||_DNI _ 3.3V
!l c115
p 0.1uF
R154 R55 DNI R54 i
DNI 1 DNI U348 =
) DP_AUX CH P 6|, vee
_ VBIAS DP DP_AUX CH N 715 o k3 DP_DIRECTION
54 DP_AUX P
c102 c103 3.3V
R153 R57 5 __ |2 DP_DIRECTION
DNI DNI DNI R56 DNI DNI GND RE 1 DP_AUX N
= = = DNI
DP_AUX _CN c7 || _DNI
= - [ -
Used to bypass m-LVDS transceiver
DP_AUX CH P R58 DNI DP_AUX P
DP_AUX CH N R59 DNI DP AUX N
R20& R208
DNE  DNI
DP_AUX_TX_N
DP_AUX TX P
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SDI Cable D;iver, Equalizer4, and SMB

75 Ohm Impedance

3.3V_SDI
R332 750 L1 5.6nH
C548 ||4.7uF__ SDI TXBNC P 1 o) U7
33V.SDI  3.3V_SDI [ BNC
SDLTX P C510 | |4.7uF U2s |
8 [ i Cable . _]¢ R341 75 N
SDI_TXCAP_P 1 SDI Driver T
SDLTX N c511 | |4.7uF SDI TXCAP N 2 SDI 12 SDI_TXDRV_P —=
8 [ > l Sbl 7288 11 SDI_ TXDRV N
SDI TX SD_HDn 10 _
¢ 2> SDI_TX RSET 2 E{E{/;P
3.3V_SDI 16
Y 5 RSTO (53—
SDI TX EN *——¥ RSTI FAULT —=—
184 [ ENABLE
7 R344 75
& SDA
R334  |R333 SCL
14 3
»—=1 NC5 VEE
15 | Neo CENTERPAD |17 | R343 75 C549 H4.7uF SDI TXBNC N
49.9 9.9 [MH0303 = L12  5.6nH
) 1 2 R365
75
C523
— 3.3V 3.3V_SDI
0.01uF "|' —
L5 A .
= /" 120 Ohm FB
C69
C68
22uF 0.1uF
75 Ohm Impedance =
L13 39nH
1~y 2
e (o 1 SDIIN_P1 _ c531 [ [1uF
BNC [
R366 75 R34
ol<lon c\,| 75 3.3V_SDI
= = u24
SDI_EQIN_P1 2 13
©530 H1uF SDI_EQIN N1 3] % xgg; 16
R345
3.3V _SDI 7 11 SDO P c58  [|4.7uF  SDIRX_P
SDI RX CDn 15 %PASS % 10 SDO N___C59__J[47uF | SDI RX N B;
37.4 R33 3.3V _SDI 13 f\P'T—EN . !
10K UTo_s
= = AEC 5 AEC+
189 [ SDI RX BYPASS )| &5 H TuF A 1
VEE1
11,18 —— SDI RX_EN * 1; MUTE VEE2 ?7
Ri21  [E3aq Y MUTEref DAP
[MH0384 e
3.3V_SDI )
P D38 0 0
75 R127 b

Green_LED
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8 7 6 5 4 3 2 1
2
, HSMC Port A & Port B !
1 2
8 5 HSMA_TX_P7 1], , |2 HSMA RX P7 8 3 ; i i
8 s e 4 e FoMA RX P8 8 s 63—
8 X HSMA TX N6 7% 68 HSMA RX N6 8 97 810
s K HSMATX P5 9’ 8 770 HSMA RX P5 8 7719 10 3
8 > 9 10 8 K 11 12 45—
8 < HSMA_TX N5 ]9 19 [12_HSMA RX N5 8 1311 12 e .
8 < HSMA_TX_P4 131 12 14 __HSMA RX P4 8 ~ 15 I 1a s ~
8 < HSMA_TX N4 1513 18 [16_HSMA RX N4 8 8 HSMB_TX_P3 7] 15 BANK 1 1 [18_HsmB_RX_P3 8
8 < HSMA TX P3 1715 BANK 1 18 [18__HSMA RX P3 8 8 X ASMB_TX_N3 9] 17 2% [20_HsMB RX Ng 8
8 < HSMA TX N3 1917 18 [20_HSMA RX N3 8 8 C HSMB TX P2 21| 12 20 [[22_HsmB RX P2 8
8 < HSMA_TX_P2 21| 19 20 [[22_HSWA RX P2 8 8 C HSMB TX N2 23 | 21 22 24 _HsMiB RX N2 8
8 < HSMA_TX N2 23 | 21 22 [[22_HSMA RX N2 8 8 X HSMB_TX_P1 25 | 23 o [T25_HswB RX P1 8
8 < HSMA TX Pt 25 | 23 2% [[26_HSMA RX_P1 8 8 C HSMB TX NA 27 | 2 26 [28_HsvB RX N1 8
8 < HSMA_TX_N1 27 | 2 2¢ 28 _HisMA RX N 8 8 X ASMB_TX_P0O 29 | 27 28 30 _HSMB_RX_PO 8
8 < HSMA_TX PO 29 | 27 28 [[30_HSMA RX_PO 8 8 < HSMB_TX_NO 31| 22 39 [[32_HSMB RX_NO 8 ||
8 < HSMA TX_NO a1 | 22 30 [[32_HSMA RX No 8 . X__HSMB_SDA 33 | 31 32 32 _hsme scL 4 HSMC PORT A
. X_HSMA_SDA 33 |31 g HSMA_SCL . JTAG_TCK 3 o [[36__HSMB_JTAG TS 12 HSMA D130
11121895 §—§< JTAG TCK 35|32 35 [[36__HSMA JTAG TMS gé:‘ 1 1 HSMEJTAG TDO 37 | 3° < < 2 [[38_HSMB_JTAG TDI_; 12 HSMA_DB3:0] 4
e " HSMA_JTAG _TDO 37 38 JTAG FPGA TDO_RETIVER 1205 9 ga HSMB CLK_OUTO 39 20 _HSMB CLK INO | 9 ,
HSMA_CLK_OUTO0 39 |3/ 38 740 HSMA CLK_INO < | 12 39 40 > 9 HSMATX D_P16:]
5 39 40 { > 9 > 56
HSMB_WEn a1 [ o |42 HSMB_RASh oA TX D NI160
HSMA DO a1 [ o |42 HSMA D1 HSMB_ADDR_CMDO Zc P HSMB_CASh _TX_D_N[16:0] > 56
ASMA D2 13 44 ASMA D3 5 16 :
15 43 44 75 HSMB DQO 4 3.3V 12V 73 HSMB DMO HSMA_RX_D_P[16:0] > 55
HSMA TX D PO 47| 38V 12V 1778 HSMA RX D PO HSMB_DQf 49 |47 48 50 HSMB_A0 _ : R
HSMA TX D_NO 29 | 47 48 5o HSMA RX D _NO 51 | 49 50 55 HSMA_RX_D_N[16:0] > 56
51 | 49 50 753 HSMB_DQ2 53 | 3.3V 12V 154 HSMB_A1 :
HSMA TX D _Pi 53 | 3.3V 12V 157 HSMA RX D _P1 HSMB_DQ3 55 | 93 54 "5 HSMB_A2 HSMA_CLK_OUT_P[2:1] 56
HSMA TX D N1 55 | 93 54 5 HSMA RX D N1 57 | 9° 56 53 SO
571 56 58 HSMB_DQ4 59 | 3.3V 12V 760 HSMB_A3 HSMA_CLK OUTNET] ——— 56
HSMA TX D P2 59 | 3.3V 12V 1760 HSMA RX D P2 HSMB_DQ5 61 | 29 60 752 HSMB_A4 :
HSMA TX D N2 51 | 29 60 52 HSMA_RX D N2 53 | 61 62 67 HSMA_CLK_IN_P[2:1] >0
53 | ©1 62 754 HSMB_DQ6 65 | 3.3V 12V 166 HSMB_DQS_P0
HSMA_TX_D_P3 65 2-53\/ 1%\6{’ 66 HSMA RX_D_P3 HSMB_DQ7 67 g? BANK 2 gg 68 HSMB_DQS_NO HSMA_CLK_IN_N[2:1] o ||
ASMA TX D _N3 67 BANK 2 68 ASMA RX D N3 69 70
69 |57, 190 [ 70 HSMB DQ8 71|33V 12V [12 HSMB_DM1 HSMA_PRSNTn ] 18245
HSMA TX D P4 71| 3 72 HSMA RX D P4 HSMB_DQ9 73 B 74 HSMB_A5 =
HSMA TX D N4 73 ;; A 2174 HSMA RX D N4 75 ;33\/ 7
75| 2y 1oy |26 HSMB_DQ10 77 |5 8 |18 HSMB_A6 HSMC PORT B INTERFACE
HSMA TX D P5 77 | 3 78 HSMA RX D P5 HSMB_DQ11 79 80 ASMB A7
HSMA TX D _N5 79 | 77 78 g0 HSMA _RX D N5 81 | /° 80 752 HSMB_A[15:0] 6
81 | /° 80 g3 HSMB DQ12 83 | 33V 12V 157 HSMB_A8
HSMA TX D _P6 83 | 3:3V 12V g4 HSMA RX _D_P6 HSMB_DQ13 g5 | 83 84 '35 HSMB_A9 HSMB_BA[3:0] 6
HSMA TX D N6 85 | 83 84 1786 HSMA RX D N6 87 |85 86 | "s8 S c
87 | 85 86 [gg HSMB_DQ14 89 | 3:3V 12V 150 HSMB_DQS _P1 HSMB_DM[3:0] s
HSMA TX D _P7 g9 | 3.3V 12V 9o HSMA RX_D_P7 HSMB_DQ15 91 | 89 90 g2 HSMB_DQS N1 ,
HSMA TX D N7 91 | 89 90 93 ASMA RX_D_N7 93 | 91 92 7oz HSMB_DQ(31:0] > 6
93 | 91 92 797 HSMB_CLK OUT P1 95 | 33V 12V 195 HSMB_CLK_IN_P1
HSMA CLK OUT P1 95 | 33V 12V 195 HSMA CLK IN_P1 HSMB_CLK_OUT N1 97 | 9° 96 —gg HSMB_CLK_IN_N1 HSMB_DQS_PI[3:0]
HSMA CLK OUT N1 97 | 9° 96 [gg HSMA CLK IN_N1 99 | 97 98 700 S
991 97 98 o0 3.3V 12V HSMB_DQS_N[3:0] —> o
3.3V 12v HSMB_DQ16 101 102 HSMB_DM2
HSMA TX D P8 101 102 HSMA RX D P8 HSMB_DQ17 103 | 101 102 904 HSMB_A10 HSMB_CLK_IN_P[2:1]
HSMA TX D _N8 103 | 101 102 404 HSMA RX D N8 105 | 103 104 1408 L »° ]
105 | 103 104 55 HSMB_DQ18 107 | 3:3V 12V 58 HSMB_A11 HSMB_CLK_IN_N[2:1] —o
HSMA TX D P9 107 | 3:3V 12V 08 HSMA RX D P9 HSMB DQ19 109 | 107 108 970 HSMB_A12
HSMA TX D_N9 109 | 107 108 479 HSMA _RX_D N9 111 | 109 110 473 HSMB_CLK_OUT_P[2:1] s
111 | 109 10 93 HSMB_DQ20 113 | 3-3V 12V 947 HSMB_A13
HSMA TX D P10 113 | 3-3V 12V 97 HSMA RX D P10 HSMB_DQ21 115 | 118 114 1416 HSMB_A14 HSMB_CLK_OUT_N[2:1]
HSMA TX D _N10 115 | 113 114 4g HSMA_RX D _N10 117 | 115 116 718 SO I
117 | 115 116 473 HSMB_DQ22 119 | -3V 12V 955 HSMB _DQS P2 HSMB_WEn 5
HSMA TX D P11 119 | 3-3V 12V 7455 HSMA RX D P11 HSMB_DQ23 121 | 119 120 925 HSMB_DQS N2 ASMB_CSn S 6
HSMA TX D _N11 121 | 119 120 455 HSMA_RX D N1 123 | 121 122 977 HSMB_CKE S 6 5
123 | 121 122 452 HSMB_DQ24 125 | 3:3V 12V 456 HSMB_DM3 ASMB_CASnH $ 6
HSMA TX D P12 125 | 3:3V 12V 58 HSMA_RX D P12 HSMB_DQ25 127 | 125 126 [92g HSMB_A15 ASMB_RASH » 6
HSMA TX D _Ni12 127 | 125 126 453 HSMA _RX D _N12 129 | 127 128 930 HSMB_PRSNTn S 18045
129 | 127 128 430 HSMB_DQ26 131 | 3:3V BANK 3 12V 135 HSMB_BAO HSMB_C P $ 6
HSMA TX D P13 131 | 33V BANK 3 12V 435 HSMA RX D P13 HSMB_DQ27 133 | 131 132 937 HSMB_BAT HSMB _C_N 6
HSMA TX D _N13 133 | 131 132 37 HSMA RX D N13 135 | 183 134 435 HSMB_ADDR_CMDO ; 6
135 | 133 134 435 HSMB_DQ28 137 | 3:3V 12V 938 HSMB_BA2
HSMA TX D P14 137 | 3:3V 12V 38 HSMA RX D P14 HSMB_DQ29 139 | 187 138 440 HSMB_BA3
HSMA TX D _N14 139 | 197 138 M40 HSMA _RX D _N14 141 | 139 140 475 ||
141 | 189 140 975 HSMB_DQ30 143 | 33V 12V 2z HSMB_DQS P3 12V 3.3V
HSMA TX D P15 143 | 33V 12V g HSMA RX D P15 HSMB_DQ31 145 | 143 144 1478 HSMB_DQS N3
HSMA _TX D _N15 145 | 143 144 75 HSMA_RX D _N15 147 | 145 146 973
147 | 145 146 73 HSMB C P 149 | 3-3V 12V 455 HSMB_CKE c79 c78
HSMA TX D P16 149 | 33V 12V 450 HSMA RX D P16 DDR ODT HSMB G N 151 | 149 150 452 HSMB_CSn 12V
HSMA TX D _N16 151 | 149 150 755 HSMA_RX D _N16 153 | 151 152 957 T 10uF  |10uF
153 | 151 152 45 HSMB_CLK OUT P2 155 |33V G ovcqnoseams 2V 156 HSMB CLK IN P2
HSMA CLK OUT P2 155 |33V o< co<t—co<s 2V [156 HSMA CLK IN P2 HSMB_CLK OUT N2 157 1155 I 0 ldaedalo e me 196 158 HSMB_CLK_IN_N2 — —
12V 33V HSMA_CLK_OUT_N2 157 12? ML R P P D P DA DO P P 122 158 HSMA_GLK_IN_N2 159 ;537\/ D'D‘D'D'D‘D‘D'D‘D‘D'D'D‘PS,\]? 160 HSMB_PRSNTn
159 | 3%y 9o'9'e'g'ag'og'a's'apenTy |62 HSMA_PRSNTn ~ $edesssooe6e |
: 566655566555 3.3V Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
c8t c80 3.3V 12v AsP-122953-01 ool Tol ol Jalalol o _ i !
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10/100/1000 Ethernet

U19A
278 comA — GTX_CLK4-S
2.5V ENET RESETn 287 poMh. Gk g
| R93 47K ENET_MDIO . = TX_EN f5—
{R100 4.7K_ENET_MDC > 4 65, ConFIGo TXER
T A e St c— 2 53| CONFIG TXD0 7
: 4 J9 25V 517 CONFIG2 TXD1 57—
ENET LED LINKI000 60 COHE:GQ’ %82 G5
veo |2 ENET LED LINKIO 59 88NFIg4 ) TXDi’ 7
R280 49.9 MDI_PO | ENET_LED RX 58 NE 5 4 =0 g
©393 ||0.01uF_ [ Rosi 29.9 MDI_NO 00 p = CONFIG6 o TXD5‘19 o
“"Rovs 49.9 MDI_P1 [ Tbo.P MDI_PO 29 5 620
c432 |[0.01uF [ R279 29.9 MDI N1 TDON | MDI_NO 31 MBIS—Z g A TXD7
*"Ro77 29.9 MDI_P2 3 MDI_P1 33 - H o 2
c417 |[0.01uF [ Roo1 29.9 MDI N2 [ Ib1PIs MDI N1 34 | MDI1_P | o g RXCLK{—9z
= TD1 N MDH N | 2 RX_DV o
R292 29.9 MDI_P3 MDI P2 39| Mos | B . RXD¥ s =
c451 ||0.01uF [ R293 29.9 MDI_N3 o2 p 4] MDI_N2 a1 | WOER | o _
¢ C b2 PIs— | MDI_P3 42 2N | & . 95
TD2 N VBIRNE 25| MDI3_P | 8 E RXDO g5~
. MDI3_N & RXD1 g5
p— TD3 P RXD2 F51—X
pr— oo om —
- 22 L 1pa g — 22 mpio - RXD3 [a5—
N MDC 2 RXD4 [ag—
ala 10 ENET INTn 23 5 89
y g9 GND INT_N RXD5 g7
[GX0] 37 RXD6 W
- = %—=2— HSDAC_P o RXD7 22—
o[- HFJ11-1G02E = 38 HSDAG N ] 5 o4
R290 ENET_RSET 30 | CRS g3 SGMII Mode (default)
10.0K o5y =5 RSET coL =2
: =2 = »—221 SEL _FREQ 79
1 4 - 8_ SiCLKiP' 80 X
EN  VCC 22 | ook 3 stCLlﬁfg' 82 ENET _TX_P 4
2 3 ENET XTAL 25MHZ 551125 & _IN_P (57 ENET TX N >§:| 4
GND OUT =) XTAL1 2 S_IN_N |57 ENET X P ‘
—2x XTAL2 Al s outrp
1L 25 00MHz Lo 53| XIAL: L $-SUTG [FE—ENEr XN —.
- =
0.01uF 47 & 68 ENET LED TX
= 49| TRST.N ?  LED TXI769  ENET LED RX
= *—7 TCK g LED_RX [~=5
2.5V R103 R106 50| TD! z LED_DUPLEX 53— ENET LED LINK1000
T 4.99K 47K 46 %\30 LEIIEDISL:_’\IINKILOOO 74 ENET LED LINK100
NS _LINK100 ™76 ENET LED LINK10
LED_LINK10
Qg ofmiEs Nl SBETTTI
u19B ENET_DVDD — —
XX 0000 IIXI
o 8 5588 B30 omob
35 AvDD 29 9992 DVDD [+5 D29 25V
AVDD DVDD -
40 AVDD DVDD 15 Gre‘e;{_LED
25 57 ENET LED TX R316 220
25| AVDD DVDD |35 <+
AVDD DVDD
pvaD [e7 D30
13 71 Green_LED
*—= NC1 DVDD ~
51 NG ovoD 88 ENET_LED RX R315 220 ¢
97 D32
vss Green LED
88ET1111 ENET LED LINK1000 R313 220 \\K
) D31
Green_LED
ENET LED LINK100 R314 220 \\K
Place near 88E1111 PHY
ZTV EL\J[ELDVDD
C449 €450 C416 €390 ©392 C478 ca15 _|C389 €430 C388 C391 c367 _|c429
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF _EJUF 0.1uF 0.1uF 0.1uF 0.1uF _EJUF
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User 1/O

2.5V
D16 Red_LED
MAX_ERROR \\K RES MAX_ERROR R146 100, 1% 25V 25V
: D21 LED_GR .5V
T R49 75 1 GN// 3 USER_LED GO
D15 Green_LED D6 Green_LED
MAX_LOAD wX RES_MAX _LOAD _ R147 56.2 USER_LED RO 4 Y| gr 2 PGM_LEDO X RESn_PGM_LEDO R140 56.2 |
¢ ¢ ¢ 1
L Ras 75 |
D17  Green_LED D20 LED_GR D5 Green_LED
MAX_CONF_DONE \\K RES CONF_DONEn R145 56.2 L R4z 75 1 GN// 3 USER_LED Gt PGM_LED1 \\K RESn_PGM_LED1 R141 56.2 |
25V USER_LED Rt 4 \\KR 2
O\ \ R46 75 | D4 Green_LED CPU_RESETn
1 PGM_LED2 X RESn_PGM_LED2 R142 56.2 > 118
D13 D19 LED_GR K USER_PB[2:0] S0
HSMA RX_LED XX RESn_HSMA RX_LED R148 56.2 | | R45 75 1 opy”” 3  USER LED G2 L >
K ¢ ¢ N
USER _LED R2 4 XX 2
Green LED ¢ 2.5V USER_LED_G[7:0]
D3 L Ras 75 | = 1114569
HSMA TX LED XX RESn_HSMA TX LED R143 56.2 | T
K * D18 LED GR USER_LED_R[7ZO] 4.9
Green_LED R43 75 1 GN// 3 USER_LED G3 S2 14
D14 1 55 3 PGM CONFIG R36 10.0K OVERTEMPn 18.31
HSMB_RX_LED \\K RESn HSMB RX LED R144 562 | USER_LED R3 4 \\KR 2 J 2 4 7 MAX_ERROR » 18.24
L R4z 75 | I s3  PB Switch MAX_LOAD 1824
Green_LED ) 1 —':'—C 3 PGM_SEL R37 10.0K WY_C‘GNF‘D‘O'NE_g_ | 1824
D11 D10 LED_GR " 2 © 4 T
HSMB_TX LED \\K RESn _HSMB TX LED R130 56.2 l R27 75 1 GN// 3 USER LED G4 i S1. PB Switch 2.5V HSMA RX LED 5
f ) 1 #o 3 MAX RESETn R19 10.0K T HSMA TX LED > 5
Green_LED USER LED R4 4 \\KR 2 I 2 ° 4 7 HSMB RX_LED X 5
3.3V \ Roe 75 | PB Switch HSMB TX_LED 2 5
D1 Green_LED 1
HSMA PRSNTn Rt 56.2 \\K D9 LED GR sS4 2.5V HSMA PRSNTn 18.095
l R 75 1 GN// 3 USER LED G5 ) 1 5758 CPU RESETn R38 10.0K T HSMB _PRSNTn >E 18225
D2 Green_LED 1 2 4 e
HSMB PRSNTn _R2 56.2 \\K USER LED R5 4 \\KR 2 7 PB Switch PCIE LED Xi 4
L R 75 | PCIE_LED X4 2 4
PCIE LED X8 X 4
2._5_\/ D8 LED GR S57VCC|07H_S£/|B PCIE LED G2 > 4
l  R23 75 1 GN// 3 USER LED G6 S7 PCIE LED G3 X 1
PCIE_LED X1 \\K YELLOW LED R350 562 | I | 1 —':'—C 3 USER_PBO R41 10.0K
D35 ) USER_LED_R6 4 \\KR 2 .' 2 © 4 T
L Re 75 | I S6  PB Switch
PCIE_LED X4 XX YELLOW LED R349 56.2 ) f 1 =D—3 USER_PBf1 R40 10.0K USER_DIPSWI[7:0]
55 14 1 D7 LED GR T 2° O 7 L »¢
L Ret 75 1 GN//_ 3 USER _LED G7 T S5 PB Switch
PCIE_LED X8 XX YELLOW LED R348 56.2 ) I 1 =D—3 USER_PB2 R39 10.0K
K ¢ 15 o
D37 USER LED R7 4 \\KR 2 ) 2 4 T
- R20 75 | ( PB Switch
PCIE_LED G2 YELLOW LED R351 56.2 | e CLK_SEL
D34 ¢ 7 = CLK ENABLE CLK_SEL 10,18
FACTORY LOAD CLK_ENABLE 18
PCIE_LED G3 X |g YELLOW LED R352 56.2 SECURITY_MODE FAGTORY_LOAD!8
D33 K SECURITY_MODE
D12 _Red LED 2.5V PUSH BUTTON INTERFACE
OVERTEMPn \\K RESn LED FAN R149 56.2 | PGM _SEL — 18
e ow R "o B
MAX_RESETn
16 [o=7 1 USER DIPSWO RN1H 8 985?c\)/|<c O Pé&qé’g[-g%ﬁFACE
—r— . PGM_LED[2:0] 1
16 | —— [[2  USER DIPSW1 RN1G 7 10 10K SW5 25V 1 PGM_LED[20] 18
14 3 USER DIPSW2 RNiF__ 6 11 10K 8 [— 1 CLK_SEL R36 10.0K MAX_ERROR
13 | == [4 _USER DIPSW3 RNIE 5 12 10K 71 == 1% CLK ENABLE RSG%\/\/\m.OK 5x16 LCD %7 HDR MAX_LOAD » MAX_ERROR 18,24
—T— s MAX_LOAD 18,24
12| —— [[5__ USER DIPSW4 RN1D__4 13 10K 6 | ——5 3 FACTORY LOAD _ Ra360 10.0K 1.8V 5.0V MAX_CONF_DONE > MAX CONFE DONE 24
11| —— |6 USER DIPSW5 RN1C__ 3 14 10K 5| ——9 4 SECURITY MODE R359 10.0K T J15 - - ’
10 | —— [ 7 USER DIPSW6 RNiB__ 2 15 10K 11 5|2
9 | —— |8 __USER DIPSW7 RNTA 1 16 10K e TDA04HOSBT 3 24 LCD D Cn
1 = LCD WEn 5 g e [e LCD _CSn LCD_DATA[7:0] > 5
= TDAO8HOSB1 LCD_DATAO 7 8 LCD_DATAI
LCD DATA2 9’ 8 70 LCD_DATA3 LCD_CSn 5
LCD DATAZ 11 ?1 12 12 LCD DATA5 LCD D Cn » :
LCD_DATA6 18], a4 LCD_DATA7 LCD_WEn > 5
HDR2X7
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On-éoard USB Blaéter |

STRATIX V USB INTERFACE

12
11,12

Rev

D1.1

USB DATA[7:0] _
FX2 SDA R72 0 MAX_SDA > USB_DATA[7:0]7
MICRO_USB_CONN 3y S Rl USBLADDRITOF
VBUS_5V C247 || _0.AuF USB_FULL
FX2 D N 10 Ny < USB FULL 9
FX2 D P U9 S o . USB_EMPTY 9
R246 DNI 1 4 T . > USB_SCL 7
5 V] GND  VCC U14A X___» USB.SDA 7
USB CLK USB CLK 189
MAX Il USB RESETN USB_RESETH
| 100K R205 FX2 RESETn 2 | peerr i |2 BANK1 USB_OEn USB OEn 7
= 7 FX2 PA2 B1 K3 FX2 PB6 USB_RDn
= MAXSTT FX2 FLAGC c1 | |0B1_1 IOB1_17 "¢z FX2 PBi USB_WRn USB HDn 7
U43 ) FX2_PA7 C2 :831—2 :851-]3 K5 FX2_PB3 USB_WRn 7
1 N _
3 D+ |3 B PRs Da ] 108174 108120 [He——F35¢ MET0 PCIEJTAG ER (] M570_PCIE_JTAG_ENS
1M R260 GND  D- 3.3V FX2_PA4 D3 | |OB1.5 IOB1 21 g FX2_PD4 JTAG_FPGA_TDO_RETIMER
VNNV = TPD2EUSB30 T us 3.3V EXTRA_SIGO E2 :851767" :85]%2 ] FX2_SLWRn - [ >
D1 — _ _
! - D1 Ivoc — lE:;g FX2 E)(Ezsga s 2 ook FX2 PB4 Fil o818 1051 54 [L10 C _JTAG TCK MAX V USB INTERFACE
— AVCC SCL o .
—— H e o 3DA -G8 FX2_SDA R71 2.00K Eg g/B\g g? I0B1_9 I0B1_25 ty JTAGFXFZP%ALR-II—DaO RETIMER USB_CFG[11:0] (> USB_CFG[11:0]18
VGG IOB1_10 IOB1_26 .
A B - _ EXTRA SIG[2:
Bg VCC WAKEUP 22 FX2 WAKEUR Eﬁ ELBAOGB ﬁf 10B1_11 |I0B1_27 ::i Eg EB; SIG20] {» EXTRA_SIG[2:0]18
C5 xcc L0 |LH7 FX2_FLAGA FX2 _PA1 Hz | 10B1_12 IOB1_28 15 FX2 PA5
E7 | VCC CTLO 'G7 FX2 FLAGB FX2 PB5 H3 | 10B1_13 IOB1_29 5 C JTAG TDO USB DISABLEN
Eg | VCC CTL1 g FX2 FLAGC USB DISABLEn __Js | 'OB1 14 I0B1_30 7 C_JTAG TMS M570_CLOCK S USB_DISABLEn 12
Vee CTL2 JTAG FPGA TDO_Kio | IOB1_15 IOB1_31 g C _JTAG TDI FACTORY STATUS _ 3 M570_CLOCK 18
E1 Al FX2 SLRDn I0B1_16 I0B1_32 FACTORY REQUEST 3 FACTORY_STATUS 18
5| DMINUS RDYO 53 ESIWRN FACTORY_REQUEST8
DPLUS RDY1 USB_CLK F2 | (081/GCLKO oK kK C USB MAX TCK __ R86 0 FX2_PDO
USB_CLK G2 B2 FX2 PB7 Eq
24M XTALIN C1 IxFTCA_lI_(m CLKOUT X IOB1/GCLK1 TB% ‘}J<22 8 Hgg W %Io Eg; 8 Eg Egg
24M_XTALOUT c2
oU TALOUT mzx RSEDSAETn }Eg OB1/DEV CLAN e e C USB MAX_TMS _R85 0 FX2_PD1
a8 H3 X2 PBO IOB1/DEV_OE
FX2_PA1 ~“Gé o~ Poo [Fa FX2_PB1 EPM570GM100 JTAG INTERFACE
FX2 PA2 Fs | PAY Pel [ha FX2 PB2
Eig mi Eg P o cHag Eig §53 JTAG FPGA TDO RETIMER 0 , . 8259 JTAG FPGA TDO ] 1JTAG.FPGA TDO jmg m}é :; JTAG. TCK11,12,18.22
FX2_PA5 cs | PA4 PB4 G5 FX2_PB5 U14B JTAG BLASTER TDI___| JTAG_TMS 11,12
PA5 PB5 « | JTAG_BLASTER_TDI
FX2 PA6 o7 | P Poo [F5 FX2 PB6 MAX JTAG BLASTER TDO | TAG BLASTER TDO
FX2 PA7 C6 PA7 PB7 H6 FX2 PB7 BANK2 |—>> — —
JTAG_TX A1 oo 1 082 17 |88 USB_DATAOQ
H2 A8 FX2 PD _ _
RESERVED  PDO 737 FX2 PD? 28 %)(( ﬁ]? 10B2 2 10B2_18 gg Hgg Bﬂﬁ; u14c 1.8V
Ft | xanD Eg1 B6 FX2_PD2 JTAG_RX A2 | 10B2.3 IOB2_19 "gg USB_DATA3 MAX I T
F2 2 A6 FX2_PD3 FACTORY REQUEST A3 | |0B2 4 I0B2 20 "Bg USB_DATA4 )
AGND PD3 g3 FX2 PD4 USB_CFGb A4 | 10B2.5 I0B2 21 —51p USB_DATAS c5 ower c7
H1 PD4 A3 FX2 PD5 USB _RESETn A5 | 10B2_6 I0B2_22 =57y USB DATAG Eg | GNDINT VCGINT g
A4 | GND PD5 "53 FX2_PD6 USB_OEn A6 | 10B2 7 10B2 23 —cg USB_DATA7 G4 | GNDINT VCCINT ["&3
54| GND PD6 45 =GP0 I0B2_8 I0B2_24 5| GNDINT VCCINT |5
Ca gmg PD7 USB_RDn A7 | eo o 082 25 | 210 USB_CFG8 GNDINT VCCINT 3.3V
D7 _ _
D& | GND ERGTORY STATDS Ao 108210 1082 26 55 —S5-ADDAT By| GNDIO vGeIo1 52 T
GND Use CFa3 570 10B2_11 I0B2_27 [E7p 558 FULL £4| GNDIO VCCIOt [Fg
e CY7C68013A_VFBGA M570_PCIE_JTAG ENB11 | '0B2 12 I0B2_28 ["Fq7 USB_EMPTY Gs_| GNDIO Vecion 1.5V
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Power 1 - Db Input & 12V, 43.3V Output

12V 12V_ouT
0.008 A A 862 DC_INPUT
U29
Ja FDMC8878 8
Use CONN JACK PWR 1 7
FDMC8878 8 2 2 6
12V_PCIE 1 7 |_| A2 13 g 5
2 6 3 ¢
=/ N\ E le!
lwl 19V
DC Input = 4
Us0 DC_IN
¢ S | GaTE out H - » » .
uz 2 6 Tca Tc2
IN VDD
S | GATE out H GND [ cs e N
2 6 5 7 470F 7uF 22uF ——2ouF INTVCC 1
IN VDD | »—21 NG EP_GND /EV T asv 5V _
5 GND = [TC4357
NC EP_GND D39 — D42 C83
LTC4357 ne ) = U3 ! CMDSH-3 ——22uF
= < RJK0305DPB “’54 i 25V
u37 5._0_\/ 'Z rain-tal 1
FDMC8878 8 ¢ 26 |\ a1 |30 4, | = L2 3.3V_MUX
1 7 INTVCC 1 25 Ci0 O04uF ’ S —
——  MMBD1205 INTVCC || —
X o /_\rﬂj : - _Loo7 24 ) EXTVCC BOOST |22 H 2o
130 4.7uF swi 2 10|Q7 va
3.3V_SHDNn 38 RJK0301DPB| [g®raintab
= 37| RUN1 27 4 2 1 o
- T ITEMP1 BG1 -t SNS RSNS ——
4 3 1M1 3 il %) 100uF 330uF
Us T ITHT VFB1 SENSE_PAD & vy
31 GaTE ouT R THsST = 2
2| o e 20.0K 12V_SHDNn 13, cUng SENSE{, ¢ 38 LTC3855 StP _ _ RSM o
4 36 40 __LTC3855 SIN 4
5 GND [ 7= ITEMP2 SENSE1- c18 R60 ENSE_PAD
NG EP_GND %—t ILIM2 ’ 100K - =
R S ITH? pGoop1 8 S 1uF =
— TK/SS2 ’
) INTVCC 1 ¢ ¢ ~ R166 DIFFOUT
R157 R16 3 . 11.5K
3.3V_0oUT 3.3V_REG 49.9Kk { 100K c130 |c128 CMDSH-3 DC_IN
T 0.003 R66 | - —_— é; “P”Sg/féi’ﬂLé'N D41 R177
¢ 1000pF | 1000pF c84 255K
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L 200K 1 SGND1 TG2 22 4yl L L 12V MUX
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o - — 22 | PGND2 . I 1
R69 D22 LTC4352CDD = 18] ¢ : swo 2 T w|Q6
DNI 1 yn == v 2 c132 e RJK0301DPB , Vi
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10 | p— —_ e I e (R gnd-pad 4,11 2 1
CPO . 0.1uF 82pF  C129 | Ri75 VEBa k5 VFE2 ¥ Tl SNS RSNS .
. 12 3 180 | C131 10pF | 121.0 2 2
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Power 2 - 0.90V

o8 <:| SV_VCCINT PG

18 VCCINT_SCL
18 @; VCCINT SDA

12V
5.0V_LTC3880
194 |co7 C24 12V
——22uF.
470F | 25V | 22uF
20V 25V CMDSH-3 D44 D45 C207
W5 cMDSH-3 22uF
u13 25V
— 35 ©w|Q9
VDD25 - VIN 'z‘draln tab —
T — 22 |\ ooos 60 138 a, || - JK0305DPB o 0.9V S5_VCCINT
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= = C206
L 10| Q8 22uF
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R251 12.0K U44 33V
R252 15.0K 5[,
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SV _VCCINT PG

Power 3 - 5.0V, 1.5V,

a7 [
5.0V U27A 5T.ov
c5 G9 PG 50V R327 10K
50V  VOUTS2 1P5___ C8 xgg%g Egggg; G8 PG 15/ _ Ra26 0K ]
o576 'j? INTVCC swi 82
EXTVCC D5 R317
4.7uF RUN_LTM4628 F5 VFB1 8.25K
Fo ¥ RUNT
= RUN2 a1
- " SW2 2
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Lo TS o ou
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= LTM4628
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1.8V and 3.3V

12v U278 u27c
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VIN VOUT1 GND GND
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ko | VIN VOUT1 g5 B3| GND GND 5
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- ki VIN VOUT1 |g7 Do | GND GND 5
vz| VIN VOUT1 ge 516 GND GND g
M3 VIN VOUT1 |3 B577-| GND GND |77
M| VIN VOUT1 &3 55| GND GND g
s | VIN VOUT1 &3 £7| GND GND %o
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VIN VOUT1 GND GND
6 E3 H12
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VIN GND GND
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3 1.5V S J8
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M8 B12 F10 G3
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E| VIN VOUT2 gg £ SGND GND 175
T VIN VOUT2 gg S6| SGND GND 3
T3] VIN VOUT2 g &7| SGND GND |73
J5| VIN VOUT2 ag 56| SGND GND gg
o VIN VOUT2 aTg SGND GND iz
VIN VOUT2 GND
L1O 1 UIN vouT2 o e —_
Lo | VN vouTs [AT2 = [TM4628 =
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U26C
Fi1
12V U26B A6 GND mFqp
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1.8V A7 Gi
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= = = = VIN VOUT1 GND GND
J10 | VN vo A2 BY Gi2
399 C537 | C536 | C538 | C535 Ji1 UT1 "A3 D1 | GND GND [
VIN VOUT1 GND GND
K2 Al D2 H2
VIN VOUT1 GND GND
10uF K3 A5 D3 H3
35V K| VIN VOUTH |57 51 GND GND i1
ko | VIN VOUT1 g5 Bg | GND GND [z
k1o VIN VOUT1 g3 1o GND GND g
- ki VIN VOUT1 |g7 - 57| GND GND 77
vz| VIN VOUT1 ge iz GND GND g
M3 VIN VOUT1 |3 =7 GND GND [7g
M| VIN VOUT1 &3 £5| GND GND [
5| VIN VOUT1 &3 E5| GND GND iz
> VIN VOUT1 |Gz £4| GND GND |3
VIN VOUT1 GND GND
6 ET0 J5
VIN GND GND
5 S J8
VIN GND GND
4 ET2 Ji2
VIN GND GND
3 3.3V F1 Ki
D> VIN c12 5 5| GND GND gz
VIN VOUuT2 = = . . GND GND
M1 Cii F3 K6
mio | VIN VOUT2 =g 463 462 461 491 492 Fio | GND GND 53
mo | VIN VOUT2 &g o7 GND GND {13
Mg | VIN VoUT2 g13 5| SGND GND
M| VIN VOUT2 |57 £ SGND GND {175
vie| VIN VOUT2 g1g G6| SGND GND |7
nE| VIN VOUT2 gg G7| SGND GND |73
T VIN VoUT2 gg 56| SGND GND g3
T3 VIN VOUT2 g SGND GND |35
VIN VOUT2 GND
92 1 VIN VO A9 e —_
KK UT2 —a10 = CTM4628 =
VIN VOUT2
[0 K
o VIN VOUT2 [Fat1z
VIN VOUT2
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“Power 3 - 1.0V (GXB),

1.5V (VCCD_FPLL, VCCH_GXB, VCCPT)

PG_1.0V_FPGA —— 49 5.0V
U18A s ov U18B e
R282 .
5.0V LTM4614 - CHANNEL 1 10.0K LTM4614 - CHANNEL 2 10.0K
- 1.0V @ 2.625A
Ji L4 PG_1.0V_FPGA ct E4 PG_1.5V_FPGA
J2 | VINT_O PGOOD1 S5_XCVR_GXB_1.0V S5 VCCR_GXB C2 | VIN2. 0 PGOOD2 15V VCC S5_VCC 1.5V
J3 | VIN1_1 J9 T - C3 | VIN2 1 co T R269 0003 I
S| VINT 2 VOUT1_0 M55 . o1 xmg_g xgﬂg_? &10
Cc347 J5 | VN2 Voot [t C395 R284 003 G0 S5 Ving 4 vourz 2 [T Eaza 1.5V @ 1.5A
470F J6 = 2Nz VNV u = &
6.3V Ki_| VINT.S VOUT1.3 "Kg 330uF 6.3V D1 | VIN2.5 VOUT2_ 3 "pg 330uF
: kol VINT_6 VOUT1 4 3o ey Bl VIN2_6 VoUT2 4 ~p1p oy 348
k5| VIN1_7 VOUT1 5 71 397 D5 VIN2_7 VOUT2 5 577 C1oF
L VINT VOUT1 6 == VINZ2_8 voUT2 6 —
= K4 -8 -8 [Kiz = 0.1uF D4 D12 =
- ke VINT_9 VOUT1_7 [1g - : = | VIN2_9 VOUT2 7 [~gg =
ke VINT 10 VOUT1_8 g = Be xmgfl? xgggﬁg 15
S5_VCCPD_PGM_2.5V VINT_11 V\é)CL)JLTJTTg ||:11 SS?VCCA?GRXSB; - Vot i E};
R294 - 12 VOUT2 11
T 1.0V FPGA RUN L2y pj\yss1 VOUT 12 [ M8 S5_VECT_GXB L/\/» 1.5V BUN_E2y punjss2 VoUuT2 12 25
10.0K L5 compi VOUT1 13 M1? L8 10.0K #—=2- COMP2 VOUT2 13 |91
' VOUT1_14 "3 5.0V 3A, 30 Dhm FB VOUT2 14 Fy5 5.0V
433 : ’ voUT2_ 15
LOVSW  H2 | (0o o VOUT1_15 15V SW B2 | (s o -
_ L3 B3 — E3
0.01uF H3 | Swit TRACK1 396 Bl Swa_1 TRACK2 [—Eg SV ER
R4 | swi2 FB1 |2 1.0V FB BE| Sw2 2 FB2
= HS5 - 0.1uF —
- SW1 3 Sw2 3 R268
H6 SW1 4 R283 = B6 SW2_4 s 76K
H11 20.0K Al B11 :
g; GND1_0 GND1_17 3 Az GND2_0 GND2_17 g13
G5 GND1_1 GND1_18 |7 As—| GND2_1 GND2_18 |7
G4 GND1_2 GND1_19 [-Jg == Aq| GND2_2 GND2_19 [gg =
G5 GND1_3 GND1_20 ez - Az GND2_3 GND2_20 5>
Go | GND14 GND1_21 g Ag—| GND2_4 GND2_21 [pg
&7 GND15 GND1_22 |3 A7| GND2_5 GND2 22 [—£5
G&| GND1_6 GND1_23 7 A5 GND2_6 GND2_23 g7
Go | GND17 GND1_24 [rg Ag| GND2_7 GND2_24 [~Eg
G10] GND1_8 GND1_25 3 ATo| GND2.8 GND2_25 3
G111 GND1_9 GND1_26 [~ A11] GND2_9 GND2_26 |5
G1a| GND1_10 GND1_27 (-5 AT2| GND2_10 GND2_27 |3
| GND1_11 GND1_28 57| GND2 11 GND2_28 gy
H7| GND1_12 GND1_29 [~y 57| GND2_12 GND2 29 [z
s GND1_13 GND1_30 8 Bg| GND2_13 GND2_30 gz
Ho| GND1_14 GND1_31 Bo9| GND2_14 GND2_31 [
Mo ] GND115 GND1_32 [~p8 516 GND2_15 GND2_32 [g
GND1_16 GND1_33 GND2_16 GND2_33 -
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7

S5_VCCPD_PGM

Power54 - Linear Regﬁlators

VCCIO_2.5V_SHDn R171 10.0K |
VCCIO_1.5V_SHDn_R159 10.0K | S5VCCPD_PGM = 2.5V/1.5A
3.3V_REG S5_VCCIO_2.5V 5.0V us2 R170 S5 _VCCPD_PGM_2.5V
T us7 2.5V/0.299A S5 %sv T SS_VCCF’TD_PGM 0.003
13 3 . R364 _ 7 1 . .
T4 VINT  VOUT1 [ ® 0.003 c71 s IN ouT [ °
vint  vouri (FA—T T _lc L 81N ouT
c73 €556 C100 6] NG SuT I3 C95 C114
VGCIO 25V SHDn 15} <ois oupy e 0.01uF 10uF 5.0V° Ep |9 L7 S5_VCCA_PLL_2.5V
10uF ADJA 16 - R330 11.3K 10uF 22uF 2.2uF BLM21PG331SN1
1 LR IS 1_Ra7s 10.7K i 51 VeoNT — 2.5V_SET
= 12 N3 NG L2 1 s5_vCCIO_1.5V = ¢
. 1.5V/0.426A S5_1.5V — c101 —
VCCIO 1.5V SHDn 10 )| ermrs oo L8 .. 1 R363 _
VoUTe -2 T 1 ' 0.003 | C72 2.2uF  LT3080-1/1.1ALDO
C555 5.0V U1 u33 5.0V
5 -8 0.01uF 10uF T =
77 | GND BYP2 (g " R331 10.2K N 7 1 1 7
EP_GND ADJ2 ™R3/ 139K 1 g IN ouT |3 5 OUT IN 5
= [T3029EDE ' ) cos 6 :\’I\‘C 8% 3 3 8% NICN) 6
S5_VCCPD_PGM — 5.0V° 9 9 .
TOUF EP EP
VCCIO_1.8V_SHDn_R160 10.0K 5 4 2.5V_SET 4 5
3.3V_REG 1.8V/0.601A S5_VCCIO_1.8V = VCONT SET SET VCONT
T U50 $5_1.8V C99
12 vouT 13 N T R325 R179
13 OUT 7 ) ¢ 0.003 | C55 22uF  LT3080-11.1ALDO [T3080-1/1.1A LDO
60 T2 VIN vOouT
VIN 10uF =
10uF ADy |5 RI16 1.50K 82.5K
VCOIO 1.8V SHDn 9 f < J T__Riia 187 12V
= 1 = T U49 5.37V_MONITOR
1 = 5 2
»*———{ NC1 - VIN  OUTH *
x—g NC2 AGND ? 1.5V C508 our2 ?_T R 4.70M
»*—={ NC3 AGND 15 - 4 ADJ/NC : p
76| NC4 PGND 7 TOuF SHDN
»—— NC5 PGND l GND
EP_GND [~ [_lcas — GND_TAB | ©C515
LT3022EDHC = 3.3V DDR3 VTT, VREF 10uF LT3009xDC 10uF
3.3V_REG 2.5V uss = ne
T . u4s 1 2.5V/1.279A T 19 VIN VLDOIN ? 10.0K R183 =
VIN vOouT EN REFIN * =
coa VN vouT |5 _[ca73 el 100K 94 pGoop ;
12| VIN VOUT 4 10uF C150 VREF_DDR3 [a) VTT_DDR3 C134 R178 C135
VIN vOouT = < - 4
10uF 5 R311 2.49K | p— a 3 100K ——
5.0V VOUT 73 1 1uF 6 [= VoI5 10uF 1.0nF
— T 8 VOUT_EPAD REFOUT 2ZZ VOSNS * *
7 Vet SET k8 R115 49.9K = c18t 029 C25 _|G177 _[C179 _|C26 _[C178 )\
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VCC 1.5V N

RSNS SNS 2

SENSE_PAD
V27

N

S5

VCCIO 2.5V P

! RSNS SNS

S5 25V

S5_VCCIO_1.8V
T

1

V29 SENSE_PAD

S5

VCCIO 2.5V N

RSNS SNS 2

SENSE_PAD
V24
1

S5_1.8V

S5_VCCIO_1.5V
T

S5

VCCIO 1.8V P

[ mans SN |
RSNS SNS
V25 SENSE PAD

S5

VCCIO 1.8V N

RSNS SNS

SENSE_PAD
V26
1

S5_1.5V

S5_VCCIO_HSMB
T

1

N

S5

VCCIO 1.5V P

RSNS SNS
V28 SENSE PAD

S5

VCCIO 1.5V N

RSNS SNS

SENSE_PAD
Vi1
1

S5_VAR

Ji1

1

\Y

N

S5 VCCIO HSMB P

[ cans ans |
RSNS SNS
V12 SENSE_PAD

S5 VCCIO HSMB N

RSNS SNS 2
SENSE_PAD

TSENSE_FAN_CNTL

il
=

22 23 2021

B1

FAN_2pin_Conn

OVERTEMP :>> 18

Qi4
FDV305N ¢

Power 6 - Power & Temperature Monitor

5.37V_MONITOR

) 5.0V
ol
C534 C526 R356
Us2 Io.mF ImuF 0 Sk
S5 VCCIO HSMB P 21 9 o3| 3| 03
S5 VCCIO ASMB N 22 | €HO  VCC = =
CH1 »
S5 XCVR GXB 1.0V P23 | . ) REF+
X X
S5 XCVR GXB 1oV N2z | SHE | 12 s SEEE
S5 VCCIO 1.8V _P 25 | g DNI
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U15K
Stratix V GX Power
S5_VCCINT Core and Auxiliary S5 VGCA_PLL_2.5V
Periphery Supply
AC17 AG11 utsL
AC19 VCC VCC_AUX AG29 Stratix V GX I/O Power
Aca7| VCC VCC_AUX [Fags0 TP1
AC23 | VCC 2,57 VOC ALK [J20 $5_VCCIO_2.5V 3/2.5V/1.8V/1.5V/ $5_VGCIO_HSMB
Rl vee L VCC AUX [hat AUST ) \JociosA *?/ 229/ Y ggio7h [-C8 VREF HSMB T
Ro7| VCC VCC_AUX AJa1| VCCIO3A VREFB7ANO
R23 xgg Programmable S5_VCGC_1.5V VREFB3ANO S5_VGCIO_2.5V
Power Technolo
A8 fvee “l Abi1e e veeioss VCCIO7B [HAd——¢ T
ABTo | VCC VCCPT [-aET3 AJog | VCCIO3B VCCIO7B 4]“0
AA22 | VCC VCCPT |"AE2s $5_VGCIO_1.8V VREFB3BNO VREFB7BNO S5_VCCIO_HSMB
AA23 | VCC 1.5v VCCPT mpig - Aw24 A12 T
AB17 | VCC VCCPT "Ri3 VREF_QDRII_RLD Aw27 | VCCIO3C VCCIO7C AT5
ABTe | VCC L VCCPT [~Rog - AJo5 | VCCIO3C VCCIO7C Fia VREF HSMB
AB0 388 VCCPT VREFB3CNO VREFB7CNO
ﬁggé VCC I/0 Pre-Driver S5YOCPD_PGM. 25V AAVl\Jé? VCCIO3D VCCIO7D CA)Tlg
—5 VCC AR29 AJo3-| VCCIO3D VCCIO7D {57
19 VCC — VCCPD3AB [~aR5% VREFB3DNO VREFB7DNO SEVCCIO 15V
20 | VCC  0.85v VCCPDSAB "ARa3 AW A33 T
T22 | JCC VECPDSCD ["AR26 (2.5V) AJg_| JCCIO4A VCCIOBA 1”32 VREF_DDR3
T55 VCC VCCPD3CD FaRTo VREFB4ANO VCCIOBA |35 T
0T xgg - xggggj ARTS VREFBSANO
H;g vCcC 22V vccpD4 ’E\TSG AXVVJ/S VCCIO4B VCCIOSB égg
a1 VCC VCCPD7 [E13 AJTT| VCClO4B VCCIO8B 59
sz VCC VCCPD7 [E1g VREFB4BNO VREFBSBNO
viz | VCC VCCPD7 mF55 AU13 A24
visg vcc VCCPD8 |56 AWTE| VCCIO4C VCCIOBC 357
Vie| VCC VCCPD8 [Epg AJia| VCClo4C VCCIO8C |55
Vol 388 - vccpps VREFB4CNO VREFBSCNO
&gg vCC PLL Digital S8.YCC_1.5V ,vaﬂg VCCIO4D VCCIO8D ég;
Wis| VCC AM32 AJT6 | VCCIo4D VCCIO8D 55
Wis | VCC — VCCD_FPLL [Fap50 VREFB4DNO VREFBSDNO
Wao-| VCC VCCD_FPLL [Farg
e et s = =
V¥?§ VGG L\, VCCD_FPLL 5312 U}g(;rsmn = 1.0 Pin-out
Y18 VCC VCCD_FPLL AC29 Stratix V GX Transceiver Power
y21 | VCC VCCD_FPLL "y7g S5_VCCR_GXB
yo2 xgg xgggiiEtt LIE 857V9971 5V Analog Power Analog Power] B
Y23 L — Yi1 TX Buffer Block  RX
Yig | VCC | VCCD_FPLL AE35 AG34
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[Ea] ifp)
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VCCHIP_.R — ' VvCCT_GXBR2
SSﬁV(__‘,QINT Analog Power
PCS Power TX Driver,
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Var| VeoHss! L CDR S5_VCCA_GXB
w26 | VCCHSSIL ¢ sy AD35 T
We | VCCHSSI L VCCA_GXBLO [yse
V56| VCCHSSI_L VCCA_GXBL1 152
via VCCHSSIL | L, VCCA_GXBL2 [-aps
W13 VCCHSSI R |, 5 VCCA_GXBRO [~yg
W4 | VCCHSSLR [ VCCA_GXBRI (s
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Via| VCCHSSI R
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Stratix V GX Power
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Stratix V GX Power

J39 APz | GND
K36 AR1 | GND
K37 AR2 | GND
38 AT3 | GND
39 AT4 | GND
M36 AUT_| GND
M37 AUz | GND
N38 Avs | GND
N39 Ava | GND
P36 Aw2 | GND
P37 Aw3_ | GND
R38 B2 | GND
R39 B3 | GND
T36 B4 | GND
T37 c1 | GND
U34 G2 | GND
U38 D3 | GND
U39 D4 | GND
V36 E1 | GND
V37 Ep | GND
W33 F3 | GND
W35 F4 | GND
W38 G1 | GND
W39 Gz | GND
Y36 H3 | GND
Y37 H4 | GND
A2 Ji | GND
AAT J2 | GND
AA2 K3 | GND
AAG K4 | GND
AB3 1 | GND
AB4 [2 | GND
ACT M3 | GND
AC2 M4 | GND
AC5 N1_| GND
ACT Nz | GND
AD3 p3 | GND
AD4 p4 | GND
AE1 R1_| GND
AE2 Rz | GND
AEG T3 | GND
AF3 T4 | GND
AF4 Ui | GND
AGI Uz | GND
AG2 Ue | GND
AG5 va | GND
AG? v4 | GND
AH3 wi_| GND
AH4 w2 | GND
AJ1 w5 | GND
AJ2 w7 | GND
AK3 Y3 | GND
AK4 Y4 | GND
ALT AA17 | GND
ALD AA21 | GND
AM3 AB11 | GND
AM4 AB14 | GND
ANA AB23 gmg
AND AB26 | SND
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Version = 1.0 Pin-out

N5 APS

AB29 | ATio | GND
ACi6 | AT13 | GND
AC18 | Atie | GND
AC20 | ATi9 | GND
AC22 | ATeo | GND
AD10 | Atos | GND
AD13 | Areg | GND
AD25 | AT31 | GND
AD28 | AT34 | GND
AD31 AT7 | GND
AF12 | Aviz | GND
AF15 | Avis | GND
AF18 | Avig | GND
AF21 | Avei | GND
AF24 | Avo4 | GND
AF27 | Avey | GND
AF30 | Av3o | GND
AF9 Av33 | GND
AH11 Ave | GND
AH14 Avg | GND
AHT7 Bi2 | GND
AH20 Bi5 | GND
AH23 B1g | GND
AH26 B21 | GND
AH29 Bo4 | GND
AH32 B27 | GND
AH35 B30 | GND
AH5 B33 | GND
AHS B6 | GND
AK10 Bg | GND
AK13 D11 | GND
AK16 Di4 | GND
AK19 Di7 | GND
AK22 D20 | GND
AK25 D23 | GND
AK28 Das | GND
AK31 D29 | GND
AK34 D32 | GND
AK7 D35 | GND
AM1Z D5 | GND
AM15 Dg | GND
AM18 Fio | GND
AM21 Fi3 | GND
AM24 Fig | GND
AM27 Fig | GND
AM30 F22 | GND
AM33 F25 | GND
AM6 Fag | GND
AM9 F31 | GND
AP11 Fa4 | GND
AP14 F7 | GND
AP17 Aiz | GND
AP20 Hi5 | GND
AP23 Ais | GND
AP26 R21 | GND
AP29 a4 | GND
AP32 Ha7 | GND
AP35 H30 gmg
AP5 Has | SND
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V10 AR5 | GND
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Vi5 AU35 | GND
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V25 B35 | GND

V28 B5 | GND

V3i c35 | GND

Wi7 c5 | GND
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Y15 F35 | GND
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Y30 G5 | GND
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Decoupling

Place 6 vias minimum on each X2Y cap.

S5_VCCINT

4.7uF
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VCCIO_1.5V
FPGA 1.5V VCCIO
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Lol
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0.1uF
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FPGA 2.5V VCCIO
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