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REV DATE PAGES DESCRIPTION
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22 Cyclone V GT Power
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Peslckage Top Vie4vv

BANK 8A BANK 7A
VCCIO = 2.5V VCCIO = Variable (Default = 2.5V)
HSMC Port A - LVDS HSMC Port B - x32 DQ/DQS

Top View - Wire Bond
Cyclone V - 5CGTFDYESF35C7
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PCI Exspress Edge CoAnnector

3.3V_PCIE 12V_PCIE 12V_PCIE 3.3V PCIE : : :
s - - o Link Width DIP Switch
J16 SW3 2-_5FV
B1 AL PCIE_PRSNT1n 1 —] 8 PCIE_PRSNT2n x1
B2 ‘?% PRSNT%E'\\‘/ A2 2 L—— [7 PCIE_PRSNT2n x4
B3 | * 5 + Sy A3 s —— [® HSMB _JTAG EN R72 1.00k
B4 :;l[\“;/ +GlNB/ A4 s P—— [5 HSMA JTAG EN R73 1.00k
4L ' IIDD%IFIEE SSI\ICABB%LAKT Eess SMCLK JTAG_TCK % = TDAO4HOSB1
4K > 57 | SMDAT JTAG_TDI [37 -
53| GND JTAG_TDO [ag
+ Ao — .
B9 | J%&%VTRSTN JTAG;ST'\Q\S, A9 JTAG Chain Control
R106, DNI 3.3V_PCIE_AUX B10 13 3UAUX T3 av A10 ON = not-in-chain
4 }—PCIE WAKEN R107 DNI_PCIE WAKENn R B11| (RN PERST N |ALL PCIE_PERSTn — 10 OFF = in-chain
—_ KEY —_ HSMB JTAG EN 11
B12 AL2 HSMA JTAG EN
13 | RSVDL GND [Ta13 PCIE_REFCLK P ; Bg 1
. PCIE_RX_PO B14 GNDO REF%LK" Ald PCIE REFCLK N Bg 7
7 B{ PCIE RX_NO B15 | PETOP REFCLK- mA75
B16 ZIE\‘TDON PE%’\(‘)B A16 PCIE_TX_CPO 0.1uF || C556 PCIE_TX_PO .
PCIE_TX_NO
PCIE_PRSNT2n x1 gg PRSNT2 N.X1  PERON ﬁ; PCIE_TX CNO__O.1uF H||c5 T Bg 7
GND GND
PCIE_RX_P1 B19 Al9
; { PCIE_RX_N1 B20 | PETIP x4 RS(;/DZ A20
B21 PEEN PER'\:{B A21 PCIE_TX CP1 0.1uF || C554 PCIE_TX_P1 .
B22 gND PERIN A22 PCIE_ TX CN1 0.1uF [[][Cc553 PCIE_TX N1 Bg 7
; PCIE_RX_P2 B23 ” A A23 [
7 C PCIE_RX N2 B24 | PET2P ND [TA22
B25 | PET2N GND 7335 PCIE_TX_CP2 0.1uF || 552 PCIE_TX_P2 .
B26 | GND PER2P 7726 PCIE TX CN2__0.1uF__ ||| [c561 PCIE TX N2 B; 7
. PCIE_RX_P3 B27 | GND PER2N 257 1
7 { PCIE_RX_N3 Bzg | PET3P GND A28
B29 (P;,E\‘E’N PE%’}‘E A29 PCIE_TX CP3 0.1uF || €550 PCIE_TX_P3 ;
B30 A30 PCIE TX CN3__0.1uF__[[| [c549 PCIE_TX N3
*—=21—1 RSVD3 PER3N 7
PCIE_PRSNT2n x4 B31 A3L [
535 | PRSNT2_N_X4 GND [~a35
GND RSVD4 25
PCIE_Siot
B1 12v PCIE 3.3V_PCIE
cssg_—chssa%mz%cueEmzs c12 cs5 c126
"1 0auF | 0.4uF | 0.1uF | 0.1uF | 0.1uF 0.1uF | 0.1uF | 0.1uF
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DISP_12C SCL _AL6

U13A

Cyclone V GT Bank 3

DISP_12C_SDA AJ10

DQ2B/DIFFIO_TX_B9p

ENET _INTn AK10

DQ2B/DIFFIO_RX_B10p

SDI A RX EN AN4

DQ2B/DIFFIO_RX_B10n

PCIE_WAKEnN AP6

DQ2B/DIFFIO_TX_B12n

PCIE_SMBCLK _AP5

DQ2B/DIFFIO_TX_B13p

DISP_SPISS  AH13

DQ2B/DIFFIO_TX_B13n

PCIE_SMBDAT AJ12

DQ2B/DIFFIO_RX_B14p

AN7

ENET_GTX_CLK AP7

DQ2B/DIFFIO_RX_B14n
DQ2B/DIFFIO_TX_B16p

ENET TX DO _AB14

DQ2B/DIFFIO_TX_B16n

ENET_TX D3 AB13

DQS2B/DIFFIO_RX_B11p

AD14

§E14
USER PB1 15

DQSn2B/DIFFIO_RX_B11n

DIFFIO_RX_B15p
DIFFIO_RX_B15n

ENET_TX D2 AB15

DIFFIO_RX_B23p

DIFFIO_RX_B23n

Bank 3A VCCIO = 2.5V

DQ3B/DIFFIO_TX_B17p
DQ3B/DIFFIO_RX_B18p
DQ3B/DIFFIO_RX_B18n
DQ3B/DIFFIO_TX_B20n
DQ3B/DIFFIO_TX_B21p
DQ3B/DIFFIO_TX_B21n
DQ3B/DIFFIO_RX_B22p
DQ3B/DIFFIO_RX_B22n
DQ3B/DIFFIO_TX_B24p
DQ3B/DIFFIO_TX_B24n

DQS3B/DIFFIO_RX_B19p
DQSN3B/DIFFIO_RX_B19n

DIFFIO_TX_B9n
DIFFIO_TX_B12p
DIFFIO_TX_B17n
DIFFIO_TX_B20p

Cycloné V GT Banks 3 and 4

SDI INTERFACE

HMC_B_BA_0/DQ6B/DIFFIO_TX_B4lp

HMC_B_BA_1/DQ6B/DIFFIO_RX_B42p

HMC_B_BA_2/DQ6B/DIFFIO_RX_B42n

HMC_B_A_0/DQ6B/DIFFIO_TX_B48p

HMC_B_A_1/DQ6B/DIFFIO_TX_B48n
HMC_B_A_2, 3 at Clock
section

HMC_B_A_4/DQ6B/DIFFIO_RX_B46p

HMC_B_A_5/DQBB/DIFFIO_RX_B46n

DDR3A_BAO _ AN16
DDR3A BA1  AN17
DDR3A_BA2 AP17
DDR3A_A0 AK18
DDR3A_Al AL18
DDR3A_A4 AH17
DDR3A_A5 AJ17
DDR3A_A6 AK17
DDR3A_A7 AL17

HMC_B_A_6/DIFFIO_TX_B44p

DDR3A CLK P AA18

HMC_B_A_7/DQ6B/DIFFIO_TX_B44n

DDR3A_CLK N AA1l7

HMC_B_CK/DQS6B/DIFFIO_RX_B43p

HMC_B_CKn/DQSn6B/DIFFIO_RX_B43n

DQ4B/DIFFIO_TX_B25p

DQ4B/DIFFIO_RX_B26p

DQ4B/DIFFIO_RX_B26n

DQ4B/DIFFIO_TX_B28n

DQ4B/DIFFIO_TX_B29p

DQ4B/DIFFIO_TX_B29n

DQ4B/DIFFIO_RX_B30p

DQ4B/DIFFIO_RX_B30n

DQ4B/DIFFIO_TX_B32p

DQ4B/DIFFIO_TX_B32n

USB_DATAG6 AL11
USB _DATAS AL15
USB_DATA7 _AM15
USB_DATA4 AP9
USB DATA1 _ AN11
USB_DATAS3 AP11
USB_DATAOQ AJ15
USB_DATA2 AK15
USB ADDRO _ AL12
USB_ADDR1  AL13
FLASH OEn__ AG1l6
USB_WRn AG15

DQS4B/DIFFIO_RX_B27p

DQSn4B/DIFFIO_RX_B27n

Bank 3B (HMC)

VCCIO = 1.5V

HMC_B_A_8/DQ5B/DIFFIO_RX_B38p
HMC_B_A_9/DQ5B/DIFFIO_RX_B38n
HMC_B_A_10/DQ5B/DIFFIO_TX_B37p
HMC_B_A_11/DQ5B/DIFFIO_TX_B37n
HMC_B_A_12/DIFFIO_TX_B36p
HMC_B_A_13/DQ5B/DIFFIO_TX_B36n
HMC_B_A_14/DQ5B/DIFFIO_RX_B34p
HMC_B_A_15/DQ5B/DIFFIO_RX_B34n
HMC_B_CASN/DQ5B/DIFFIO_TX_B40p
HMC_B_RASN/DQ5B/DIFFIO_TX_B40n
HMC_B_WEN/DQ5B/DIFFIO_TX_B33p

HMC_B_CSn_0/DQS5B/DIFFIO_RX_B35p

HMC_B_CSn_1/DQSn5B/DIFFIO_RX_B35n

HMC_GND/DIFFIO_TX_B33n
HMC_GND/DIFFIO_TX_B41n

DIFFIO_TX_B25n
DIFFIO_TX_B28p
DIFFIO_RX_B31p
DIFFIO_RX_B31n

5CGTFDYESF35
Version = 0.2 Preliminary

SDI_A TX_EN
SDI_A_RX_BYPASS 1212
SDI_A RX_EN 1276
SDI_A_TX_SD_HDn s
U13B
Cyclone V GT Bank 4
AP19  RZOIN 1 5V 100, 1% 272
Bank 4A RZQ_O/DIFFIO_TX_B49n Q 00, 1% ~ R
DDR3A_DQO AN19 VCCIO = 1.5V
AM8  ENET_MDC DDR3A DO1____Am19 | HMC_B_DQ_0/DQ7B/DIFFIO_RX_B50n ' AH23 DDR3A DQ32 =
AGIA ENETMDIS DDR3A D02 AP20 | HMC_B_DQ_1/DQ7B/DIFFIO_RX_B50p HMC_B_DQ_32/DQ11B/DIFFIO_RX _B82 [FAG53 DDHR3A DO33 -
NI4T ENET RX DV DDR3A DO3 AP>1 | HMC_B_DQ_2/DQ7B/DIFFIO_TX_B49p HMC_B_DQ_33/DQ11B/DIFFIO_RX_B82p [~aN32 " DDR3A DO34 DDR3A x40 HMC INTERFACE
HMC_B_DQ_3/DQ7B/DIFFIO_TX_B52n HMC_B_DQ_34/DQ11B/DIFFIO_TX_B81p
AN9 ___ENET_RESETN DDR3A_DQ4 AH19 AN29___DDR3A DQ35
AL ENET RX DI DDR3A D05 AGI9 | HMC_B_DQ_4/DQ7B/DIFFIO_RX_B54n HMC_B_DQ_35/DQ11B/DIFFIO_TX B84n [~Akss DDHRIA DO36 DDR3A_DQ[39:0]
10 ENET RX CLK DDR3A DOG 2319 | HMC_B_DQ_5/DQ7B/DIFFIO_RX_B54p HMC_B_DQ_36/DQ11B/DIFFIO_RX_B86N 2378 —DpR3A DO3Y C>»12
HMC_B_DQ_6/DQ7B/DIFFIO_TX_B53p HMC_B_DQ_37/DQ11B/DIFFIO_RX_B86p DDR3A_A[13:0]
AJ14__ENET _RX_D2 DDR3A_DQ7 AM21 AK28__DDR3A _DQ38 CJeaz
A4 ENET RX DO 5CIE LED XTI AKi9 | HMC_B_DQ_7/DQ7B/DIFFIO_TX_B56n HMC_B_DQ_38/DQL1B/DIFFIO_TX B85p [AN30 DBHR3A DO30 ,
AK13 USER PEO SOR3E DO ALz1 | HMC_B_ODT_1/DQ7B/DIFFIO_TX_B53n HMC_B_DQ_39/DQ11B/DIFFIO_TX_B88N [~A130 —DDR3A DNA DDR3A_DQS_P[4:0]
ARG ENET RX D3 HMC_B_DM_0/DQ7B/DIFFIO_TX_B56p HMC_B_DM_4/DQ11B/DIFFIO_TX_B88p C>»12
DDR3A_DQS_N[4:0]
ADIS ENET TX D1 nggﬁ 882 Z(c)) ﬁgig HMC_B_DQS_0/DQS7B/DIFFIO_RX_B51p HMC_B_DQS_4/DQS11B/DIFFIO_RX_B83p ﬁgﬁ ggﬁgﬁ ng m >
ACTA ENET TXCEN HMC_B_DQSn_0/DQSn7B/DIFFIO_RX_B51n  HMC_B_DQSn_4/DQSn11B/DIFFIO_RX_B83n DDR3A_DM[4:0] b
DDR3A_DQ8 AM20 AN21 _ DDR3A _ODT _ L >
DDR3A DOY AL20 | HMC_B_DQ_8/DQ8B/DIFFIO_RX_B58n HMC_B_ODT_O/DIFFIO_TX_B52p [~aM23 USER LEDO DDR3A_BA[2:0]
DDR3A DOI0 ANz2 | HMC_B_DQ_9/DQ8B/DIFFIO_RX_B58p HMC_B_CKE_1/DIFFIO_TX_B60p [~A325 —DDR3A RESETH » 12
HMC_B_DQ_10/DQ8B/DIFFIO_TX_B57p HMC_B_RESETN/DIFFIO_TX_B68p
AM6 __ SDI_A TX_EN DDR3A DQ11___ AN23 DDR3A CSn )
HMC_B_DQ_11/DQ8B/DIFFIO_TX_B60n 1
AN5___SDI_A_TX_SD_HDn DDR3A DQ12____AP24 DDR3A _CASn >
AN8 __USER PB2 DDR3A D013 Ap25 | HMC_B_DQ_12/DQ8B/DIFFIO_RX_B62n AE25  USER LED1 DDR3A CKE 15
AM9 __SDI A RX BYPASS  DDR3A DQ14 __AN26 | HMC_B_DQ_13/DQSB/DIFFIO_RX_B62p DIFFIO_RX_B95n "AF25  USER LED4 DDR3A_WEn
HMC_B_DQ_14/DQ8B/DIFFIO_TX_B61p DIFFIO_RX_B95p 12
DDR3A DQ15___ AN24 AK29 __USER LED2 DDR3A_RASNH 1
SDRIA CKE ‘AP6 | HMC_B_DQ_15/DQ8B/DIFFIO_TX_B64n DIFFIO_TX_B89n Al 51 USER LED3 DDRSA ODT
HMC_B_CKE_0/DQ8B/DIFFIO_TX_B61n DIFFIO_TX_B92p 12
AH16 DDR3A A8 DDR3A DML __ AM24 DDR3A _RESETN >
2316 DDRIAAD HMC_B_DM_1/DQ8B/DIFFIO_TX_B64p DDR3A CLR P 12
AL OOGA AT oon00S £1 A0 | o pos ugssaniEro o oy oo CLi t
AM13 DDR3A ALZ HMC_B_DQSn_1/DQSn8B/DIFFIO_RX_B59n
ANI3__DDR3A Al13 AH24 _ ASSP DATAOUT USB INTERFACE
DQ12B/DIFFIO_RX_B90n
AM14__FLASH WE DDR3A DQ16 _ AP27 _RX | AG24__ASSP_RANDOM IN
AN USB-OEn . DDRIA D817 AN57 | HMC_B_DQ_16/DQ9B/DIFFIO_RX_B66n DQ12B/DIFFIO_RX_B90p FaG56 ASSP CLK USB_DATA[7:0]
HMC_B_DQ_17/DQ9B/DIFFIO_RX_B66p DQ12B/DIFFIO_RX_B94n >
AP1I5___DDR3A _CASH DDR3A DQ18___ AK22 AG25__ASSP_RUN_IN
AP14 __DDR3A RASN DDR3A DO19 ___ AJ21 | HMC_B_DQ_18/DQ9B/DIFFIO_TX_B6ESp DQ12B/DIFFIO_RX_B94p mA359 ASSP Svys RESET  USB_ADDRIL:.(0]
ANT> DDRSA WEa DDR3A D020 AH21 | HMC_B_DQ_19/DQIB/DIFFIO_TX_B68N DQ12B/DIFFIO_TX_B89p [~AM3T —ASSP SHIFT EN D1
HMC_B_DQ_20/DQIB/DIFFIO_RX_B70n DQ12B/DIFFIO_TX_B92n USB SDA
DDR3A DQ21___AH22 AJ26___ASSP _TESTL 5 9
HMC_B_DQ_21/DQ9B/DIFFIO_RX_B70p DQ12B/DIFFIO_TX_B93n USE-SCr 1
AA16 _DDR3A _CSn DDR3A DQ22___AP30 AH26__ASSP TEST2 — D 19
ABl6 FLASH RESETH DDR3A D025 ANzs | HMC_B_DQ_22/DQ9B/DIFFIO_TX_B69p DQ12B/DIFFIO_TX_B93p [FA327 USER LEDE USE-RESETR X
DDRSA DN AMzs | HMC_B_DQ_23/DQYB/DIFFIO_TX_B72n DQ12B/DIFFIO_TX_B96N [Ari>7 USER LEDY USEOEn 9,19
AP12 HMC_B_DM_2/DQOB/DIFFIO_TX_B72p DQ12B/DIFFIO_TX_B96p USBRDR > 3919
AP16 DDR3A DOS P2 AJ20 AC22 USER LED6 USB_WRn
Q HMC_B_DQS_2/DQS9B/DIFFIO_RX_B67p DQS12B/DIFFIO_RX_B91p USETULT 19
DDR3A DQS N2_AK20 AD22__PCIE_LED X4 -
— HMC_B_DQSn_2/DQSn9B/DIFFIO_RX_B67n DQSN12B/DIFFIO_RX_B91n USEEVPTY ;g
DDR3A DQ24  AL2 AB21
AM11 USB FULL DDRgA D825 AK2§ HMC_B_DQ_24/DQ10B/DIFFIO_RX_B74n HMC_GND/DIFFIO_RX_B71p [aAR35 ETHERNET INTERFACE
AP0 USE EMPTY DDR3A D026 ALzs | HMC_B_DQ_25/DQ1O0B/DIFFIO_RX_B74p HMC_GND/DIFFIO_RX_B71n [~aF57 ENET_TX_DI[3:0]
AC16 USB SDA DDR3A D027 AM26 | HMC_B_DQ_26/DQ1O0B/DIFFIO_TX_B73p HMC_GND/DIFFIO_RX_B79p [~AGo1 > 17
AD16 USB SCL DDR3A DO28 AK24 | HMC_B_DQ_27/DQ10B/DIFFIO_TX_B76n HMC_GND/DIFFIO_RX_B79n [~aE>3 ENET_RX_D[3:0]
DDR3A D029 Aj24 | HMC_B_DQ_28/DQ1OB/DIFFIO_RX_B78n HMC_GND/DIFFIO_RX_B87p [~aFs3 (G Y
HMC_B_DQ_29/DQ10B/DIFFIO_RX_B78p HMC_GND/DIFFIO_RX_B87n
DDR3A D030 ___AN3L AP22 ENET_GTX_CLK 17
DDR3A D031 ALzs | HMC_B_DQ_30/DQLOB/DIFFIO_TX_B77p HMC_GND/DIFFIO_TX_B57n [~Ar 55 ENET 0 EN ;:;i
DDRSA DN AL27| HMC_B_DQ_31/DQ10B/DIFFIO_TX_B80n HMC_GND/DIFFIO_TX_B65n [~ariss ENET RX DV . 17
HMC_B_DM_3/DQ10B/DIFFIO_TX_B8Op HMC_GND/DIFFIO_TX_B73n 17
HMC_GND/DIFFIO_TX B76p |Facd N X LK X 17
DDR3A DOQS P3 Y2 a _TX_B76p ["Ap32 ENET_INT
DDRgA Dgg Ng AA28 HMC_B_DQS_3/DQS10B/DIFFIO_RX_B75p HMC_GND/DIFFIO_TX_B81n AM?ég ENET RES”ETn g 17
HMC_B_DQSn_3/DQSn10B/DIFFIO_RX_B75n HMC_GND/DIFFIO_TX_B84p [~ap35 ENET VDO S 17
HMC_GND/DQ9B/DIFFIO_TX_B69n [~ap31 ENET MDC — 17
HMC_GND/DQ10B/DIFFIO_TX_B77n [~ago7 17
HMC_GND/DQ11B/DIFFIO_TX_B85n - PCIE INTERFACE
5CGTFDOESF35 —
Version = 0.2 Preliminary PCIE_LED X1 20
FLASH INTERFACE PCIE LED X4 20
MVE ASSP Core Interface USER INTERFACE PCIE_WAKEn 3
FLASH RESETn <—| 1415 _ PCIE_SMBCLK 3
ASSP_TEST1 n FLASH_WEn 1415 USER_LEDI[7:0] — 20 PCIE_SMBDAT 3
ASSP_TESTZ D FLASH OEn _ -
ASSP_SHIFT_EN D 21 14.15 USER_PB[2:0]
21 2
ASSP_DATAOUT o DISPLAY INTERFACE
ASSP_RANDOM _IN o
ASSP_CLK 51 DISP_I2C_SDA 20
ASSP_RUN_IN o DISP_12C_SCL S %0
ASSP_SYS RESET 21 DISP_SPISS 2 20 Altera Corporation, 9330 Scranton Rd #400, San Dlego CA 92121
Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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u1sc

Cyclone V GT Bank 5

VCCIO =1.8V

DQ2R/DIFFIO_TX_R10p
DQ2R/DIFFIO_TX_R10n
DQ2R/DIFFIO_RX_R11p
DQ2R/DIFFIO_RX_R11n
DQ2R/DIFFIO_TX_R12p
DQ2R/DIFFIO_TX_R12n
DQ2R/DIFFIO_TX_R14n
DQ2R/DIFFIO_RX_R15p
DQ2R/DIFFIO_RX_R15n
DQ2R/DIFFIO_TX_R16p

DQS2R/DIFFIO_RX_R13p

DQSNn2R/DIFFIO_RX_R13n

DQIR/DIFFIO_RX_R4p
DQ1R/DIFFIO_RX_R4n
DQ1R/DIFFIO_TX_R7p
DQ1R/DIFFIO_RX_R8p
DQ1R/DIFFIO_RX_R8n

Bank 5Ay01r/rzQ_1/DIFFIO_TX_R1p

DQ3R/DIFFIO_TX_R18p
DQ3R/DIFFIO_TX_R18n
DQ3R/DIFFIO_RX_R19p
DQ3R/DIFFIO_RX_R19n
DQ3R/DIFFIO_TX_R20p
DQ3R/DIFFIO_TX_R20n
DQ3R/DIFFIO_TX_R22n
DQ3R/DIFFIO_RX_R23p
DQ3R/DIFFIO_RX_R23n
DQ3R/DIFFIO_TX_R24p

DQS3R/DIFFIO_RX_R21p
DQSN3R/DIFFIO_RX_R21n

DIFFIO_TX_R7n
DIFFIO_RX_R9p
DIFFIO_RX_R9n

DIFFIO_TX_R14p

DIFFIO_TX_R16n

DIFFIO_RX_R17p

DIFFIO_RX_R17n

DIFFIO_TX_R22p

DIFFIO_TX_R24n

FM A8 AF27
FM_A9 AF26
FM_A10 AB28
FM_AL2 AB29
FM_ALL AE28
FM_A13 AF28
FM_A14 AH28
FM_A15 AB30
FM_AL7 AA30
FM_AL6 AG29
FM D1 AA23
FM D3 Y22
FM A3 AB24
FM_A4 AB23
FM_Ab AC28
FM_A6 Y24
FM_A7 Y25
DDR3B_DMO AE30
DDR3B_DOL1 AD30
DDR3B_DQ5 Y28
DDR3B_DQY7 Y27
DDR3B_DOQ4 AH32
DDR3B_DQ2 AJ32
DDR3B_DQO AF31
DDR3B_DO3 AC31
MAX_OEn AC32
DDR3B_DQ6 AN34
DDR3B_DQS PO Y29
DDR3B_DOQS NO__ Y30
DDR3B DQ12  AA31
DDR3B_DQ10___ AB31
DDR3B DO13____AK34
DDR3B_DQ11 AJ34
DDR3B_DQ9 AH33
DDR3B _DO15 __ AG33
DDR3B_DO8 AD32
DDR3B_DQ14 W31

V31
DDR3B DM1 _ “AE32
DDR3B_DQS P1 W29
DDR3B_DOS N1_ W30

DQ4R/DIFFIO_TX_R26p
DQ4R/DIFFIO_TX_R26n
DQ4R/DIFFIO_RX_R27p
DQ4R/DIFFIO_RX_R27n
DQ4R/DIFFIO_TX_R28p
DQ4R/DIFFIO_TX_R28n
DQ4R/DIFFIO_TX_R30n
DQ4R/DIFFIO_RX_R31p
DQ4R/DIFFIO_RX_R31n
DQ4R/DIFFIO_TX_R32p

DQS4R/DIFFIO_RX_R29p

DQSN4R/DIFFIO_RX_R29n

DQS5R/DIFFIO_TX_R34p
DQ5R/DIFFIO_TX_R34n
DQS5R/DIFFIO_RX_R35p
DQS5R/DIFFIO_RX_R35n
DQS5R/DIFFIO_TX_R36p
DQS5R/DIFFIO_TX_R36n
DQS5R/DIFFIO_TX_R38n
DQS5R/DIFFIO_RX_R39p
DQ5R/DIFFIO_RX_R39n
DQS5R/DIFFIO_TX_R40p

DQSS5R/DIFFIO_RX_R37p
DQSN5R/DIFFIO_RX_R37n

VCCIO = 1.5V

DQ6R/DIFFIO_TX_R42p
DQ6R/DIFFIO_TX_R42n
DQ6R/DIFFIO_RX_R43p
DQB6R/DIFFIO_RX_R43n
DQ6R pins at Clock
section
DQG6R/DIFFIO_TX_R46n
DQ6R/DIFFIO_RX_R47p
DQ6R/DIFFIO_RX_R47n
DQ6R/DIFFIO_TX_R48p

DQS6R/DIFFIO_RX_R45p
DQSN6R/DIFFIO_RX_R45n

DIFFIO_RX_R25p
DIFFIO_RX_R25n
DIFFIO_TX_R30p
DIFFIO_TX_R32n
DIFFIO_TX_R38p
DIFFIO_TX_R40n
DIFFIO_TX_R46p
DIFFIO_TX_R48n

AD24 FM A26
AK30 FM A18
AJ30  FM A19
AG30 FM A20
AF30 FM A22
AN33 FM A21
AM33 FM A23
AK32 FM_A24
AH31 FM A25
AJ31 FM DO

AL33 FM_Di15

Y23 FM D2

W24 FM D4

AC29 FEM D5

AB25 FM_D6

AA25 FM D7
AG28 FM D8

AH29 FM_D9

AA27 FM D10
AA28 FM D11
AL32 FM D12
AK33 FM Al

AG34 DDR3B DQ18
AH34 DDR3B_DQ22
AC33 DDR3B DQ17
AC34 DDR3B DM2
AD34 DDR3B DQ16
W32 DDR3B DQ23
V32 DDR3B_DQ21
AB33 DDR3B DQ19
V24 DDR3B_DQS_P2
V23 DDR3B DQS N2
AA32 DDR3B ODT
Y32 DDR3B RASn
AG31 DDR3B RESETn
AM34 DDR3B_WEn
AD31 MAX WEn
AF32 DDR3B CKE
AE34 DDR3B_A8
AB34 FLASH ADVn

5CGTFDOESF35
Version = 0.2 Preliminary

Cycslone V GT Ban4ks 5and 6

VCCIO =1.5V

U13D

Cyclone V GT Bank 6

DDR3B_DQ29 Y33
DDR3B _DQ27 __ AA33
DDR3B_DQ31L U28
DDR3B_DQ24 U29
DDR3B_DO25 V34
DDR3B_DQ28 R34
DDR3B_DQ30 P34
DDR3B_DO26 U34
DDR3B _DQS P3  U24
DDR3B_DQS N3__U25
DDR3B_DQ34 T33
DDR3B_DQ32 T32
DDR3B_DO38 T27
DDR3B_DQ36 T28
DDR3B_DQ39 M34
DDR3B_DM4 M33
DDR3B_DQ37 J34
DDR3B_DQ33 N33
SDI_CLK148 UP___N34
DDR3B_DO35 L33
DDR3B_DQS P4 U23
DDR3B DOS N4__T23
DDR3B_DQ40 K33
DDR3B_DM5 K32
DDR3B_DOQ47 R27
DDR3B_DOQ43 R28
DDR3B_DO46 H34
DDR3B_DQ44 H33
DDR3B_DQA41L N31
DDR3B_D045 P32
SDI_CLK148 DN P31
DDR3B_D042 G34
DDR3B _DQS P5  T25
DDR3B _DOS N5__R25

Bank 6A

DQ7R/DIFFIO_TX_R50p
DQ7R/DIFFIO_TX_R50n
DQ7R/DIFFIO_RX_R51p
DQ7R/DIFFIO_RX_R51n
DQ7R/DIFFIO_TX_R54n
DQ7R/DIFFIO_RX_R55p
DQ7R/DIFFIO_RX_R55n
DQ7R/DIFFIO_TX_R56p
DQ7R pins at Clock
section

DQS7R/DIFFIO_RX_R53p

DQSN7R/DIFFIO_RX_R53n

DQSR/DIFFIO_TX_R58p
DQSR/DIFFIO_TX_R58n
DQS8R/DIFFIO_RX_R59p
DQSR/DIFFIO_RX_R59n
DQSR/DIFFIO_TX_R60p
DQS8R/DIFFIO_TX_R60n
DQSR/DIFFIO_TX_R62n
DQSR/DIFFIO_RX_R63p
DQSR/DIFFIO_RX_R63n
DQSR/DIFFIO_TX_R64p

DQSB8R/DIFFIO_RX_R61p

DQSn8R/DIFFIO_RX_R61n

DQOR/DIFFIO_TX_R66p
DQOR/DIFFIO_TX_R66n
DQOR/DIFFIO_RX_R67p
DQOR/DIFFIO_RX_R67n
DQOR/DIFFIO_TX_R68p
DQOR/DIFFIO_TX_R68n
DQOR/DIFFIO_TX_R70n
DQOR/DIFFIO_RX_R71p
DQOR/DIFFIO_RX_R71n
DQOR/DIFFIO_TX_R72p

DQS9R/DIFFIO_RX_R69p

DQSNYR/DIFFIO_RX_R69n

DQIOR/DIFFIO_TX_R74p
DQ1OR/DIFFIO_TX_R74n
DQ1OR/DIFFIO_RX_R75p
DQ10R/DIFFIO_RX_R75n
DQ1OR/DIFFIO_TX_R76p
DQ1OR/DIFFIO_TX_R76n
DQ10R/DIFFIO_TX_R78n
DQ1O0R/DIFFIO_RX_R79p
DQ1OR/DIFFIO_RX_R79n
DQ1O0R/DIFFIO_TX_R80p

DQS10R/DIFFIO_RX_R77p
DQSN10R/DIFFIO_RX_R77n

DQ11R/DIFFIO_TX_R82p
DQ11R/DIFFIO_TX_R82n
DQ11R/DIFFIO_RX_R83p
DQ11R/DIFFIO_RX_R83n
DQ11R/DIFFIO_TX_R84p
DQ11R/DIFFIO_TX_R84n
DQ11R/DIFFIO_TX_R86n
DQ11R/DIFFIO_RX_R87p
DQ11R/DIFFIO_RX_R87n
DQ11R/DIFFIO_TX_R88p

DQS11R/DIFFIO_RX_R85p
DQSN11R/DIFFIO_RX_R85n

DIFFIO_TX_R54p
DIFFIO_TX_R56n
DIFFIO_TX_R62p
DIFFIO_TX_R64n
DIFFIO_RX_R65p
DIFFIO_RX_R65n
DIFFIO_TX_R70p
DIFFIO_TX_R72n
DIFFIO_RX_R73p
DIFFIO_RX_R73n
DIFFIO_TX_R78p
DIFFIO_TX_R80n
DIFFIO_RX_R81p
DIFFIO_RX_R81n
DIFFIO_TX_R86p
DIFFIO_TX_R88n

SCGTFDIESF35
Version = 0.2 Preliminary

M31 DDR3B_DQ54
L31 DDR3B_DM6
L30 DDR3B_DQ49
K30 DDR3B _DOQ51
J32 DDR3B_DQ52
H32 DDR3B_DQ53
H31 DDR3B_DQ55
N28 DDR3B_DQ48
M28 MAX _CSn
P30 DDR3B_DQ50
R23 DDR3B_DQS _P6
R24 DDR3B_DQS N6
G31 DDR3B_DQ58
G30 DDR3B_DQ56
M29 DDR3B_DQ61
M30 DDR3B_DQ59
J30 DDR3B_DQ60
J29 DDR3B_DQ62
H28 DDR3B DM7
L28 DDR3B_DQ63
L27 DDR3B_A9
K29 DDR3B_DQ57
P24 DDR3B _DQS P7
P25 DDR3B_DQS N7
V33 DDR3B_Al10
U33 DDR3B All
K34 DDR3B_A2
L32 DDR3B_A3
R32 DDR3B A4
R33 DDR3B_A5
N32 DDR3B_A6
G33 DDR3B_A7
R30 DDR3B CLK P
R29 DDR3B_CLK N
J31 DDR3B_BAO
N29 DDR3B BAl
P27 DDR3B_BA2
N27 DDR3B_CASnh
H29 DDR3B_AQ0
K28 DDR3B_Al
[Title
ﬁ Size
B
&
Date:

DDR3B x64 SMC INTERFACE

DDR3B_DQ[63:0]

C» o3
DDR3B_A[13:0]

013
DDR3B_DQS_P[7:0] s
DDR3B_DQS_N[7:0] 513
DDR3B_DM[7:0]

[ o1
DDR3B_BA[2:0]

[ >3
DDR3B_CSn
DDR3B_CASn ?‘313
DDR3B_CKE 13
DDR3B_WEn 13
DDR3B_RASNH 13
DDR3B_RESETn 13
DDR3B_ODT 13
DDR3B_CLK_P 13
DDR3B_CLK_N Bg 13

FLASH INTERFACE
FM_D[15:0]

<> 101415
FM_A[26:1]
_—| >> 10,14,15
FLASH_ADVn :<:| 14,15
MAX'V CONTROL
MAX_OEn
MAX_CSn

MAX WEn

15
15
15

SDI_CLK148 UP 3
SDI_CLK148 DN Eég 3

Altera Corporation, 9330 Scranton Rd #400, San Dlego CA 92121

Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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VCCIO = Varies (Default = 2.5V)

U13E

Cyclone V GT Bank 7

HSMB_A13 B19
HSMB_Al4 B20
HSMB_A15 A21
HSMB_A8 D19
HSMB_A9 B21
HSMB_CASn c21
HSMB_RASnH A23
HSMB_WEn B24
HSMB _CLK INO__A22
HSMB_ALL B23
HSMB C P M18
HSMB_ADDR_CMDOL18
HSMB_BA2 D20
HSMB_A10 E20
HSMB_A3 A26
HSMB_A4 D21
HSMB_A5 C23
HSMB_A7 D22
HSMB_BAO B26
HSMB_BAL A27
HSMB_AL B25
HSMB_A2 A28
HSMB PRSNTn  M20
HSMB_BA3 M19
HSMB_DQ1 G20
HSMB_DQ2 F20
HSMB_DO3 D24
HSMB_DO4 C26
HSMB_DQ5 G21
HSMB_DQ6 F21
HSMB_DOQ7 D27
HSMB_A0O E23
HSMB_DQO E22
HSMB DQS PO N22
HSMB _DOS NO___M21
HSMB DQ11 H21
HSMB _DQ12 H22
HSMB_DOQ13 B28
HSMB_DQ14 D26
HSMB_DQ15 F22
HSMB_DO8 F23
HSMB_DQ9 C29
E25
HSMB DO10  “E24
HSMB DQS P1  M23
HSMB DOS N1___N23

Bank 7A

HMC_T_DQ_0/DQ6T/DIFFIO_RX_T47n
HMC_T_DQ_1/DQ6T/DIFFIO_RX_T47p
HMC_T_DQ_2/DQ6T/DIFFIO_TX_T48p
HMC_T_DQ_3/DQBT/DIFFIO_TX_T46n
HMC_T_DQ_4/DQ6T/DIFFIO_RX_T43n
HMC_T_DQ_5/DQ6T/DIFFIO_RX_T43p
HMC_T_DQ _6/DQBT/DIFFIO_TX_T44p
HMC_T_DQ_7/DQ6T/DIFFIO_TX_T42n
HMC_T_ODT_1/DQ6T/DIFFIO_TX_T44n
HMC_T_DM_0/DQ6T/DIFFIO_TX_T42p

HMC_T_DQS_0/DQS6T/DIFFIO_RX_T45p

HMC_T_DQSn_0/DQSNn6T/DIFFIO_RX_T45n

HMC_T_DQ_8/DQ5T/DIFFIO_RX_T39n

HMC_T_DQ_9/DQ5T/DIFFIO_RX_T39p

HMC_T_DQ_10/DQ5T/DIFFIO_TX_T40p
HMC_T_DQ_11/DQ5T/DIFFIO_TX_T38n
HMC_T_DQ_12/DQ5T/DIFFIO_RX_T35n
HMC_T_DQ_13/DQ5T/DIFFIO_RX_T35p
HMC_T_DQ_14/DQ5T/DIFFIO_TX_T36p
HMC_T_DQ_15/DQ5T/DIFFIO_TX_T34n
HMC_T_CKE_0/DQS5T/DIFFIO_TX_T36n
HMC_T_DM_1/DQST/DIFFIO_TX_T34p

HMC_T_DQS_1/DQS5T/DIFFIO_RX_T37p

HMC_T_DQSn_1/DQSNn5T/DIFFIO_RX_T37n

HMC_T_DQ_16/DQ4T/DIFFIO_RX_T31n
HMC_T_DQ_17/DQA4T/DIFFIO_RX_T31p
HMC_T_DQ_18/DQ4T/DIFFIO_TX_T32p
HMC_T_DQ_19/DQ4T/DIFFIO_TX_T30n
HMC_T_DQ_20/DQ4T/DIFFIO_RX_T27n
HMC_T_DQ_21/DQ4T/DIFFIO_RX_T27p
HMC_T_DQ_22/DQ4T/DIFFIO_TX_T28p
HMC_T_DQ_23/DQ4T/DIFFIO_TX_T26n
HMC_T_DM_2/DQAT/DIFFIO_TX_T26p

HMC_T_DQS_2/DQSAT/DIFFIO_RX_T29p

HMC_T_DQSn_2/DQSn4T/DIFFIO_RX_T29n

HMC_T_DQ_24/DQ3T/DIFFIO_RX_T23n
HMC_T_DQ_25/DQ3T/DIFFIO_RX_T23p
HMC_T_DQ_26/DQ3T/DIFFIO_TX_T24p
HMC_T_DQ_27/DQ3T/DIFFIO_TX_T22n
HMC_T_DQ_28/DQ3T/DIFFIO_RX_T19n
HMC_T_DQ_29/DQ3T/DIFFIO_RX_T19p
HMC_T_DQ_30/DQ3T/DIFFIO_TX_T20p
HMC_T_DQ_31/DQ3T/DIFFIO_TX_T18n
HMC_T_DM_3/DQ3T/DIFFIO_TX_T18p

HMC_T_DQS_3/DQS3T/DIFFIO_RX_T21p

HMC_T_DQSn_3/DQSn3T/DIFFIO_RX_T21n

RZQ_2/DIFFIO_TX_T48n

HMC_T_DQ_32/DQ2T/DIFFIO_RX_T15n
HMC_T_DQ_33/DQ2T/DIFFIO_RX_T15p
HMC_T_DQ_34/DQ2T/DIFFIO_TX_T16p
HMC_T_DQ_35/DQ2T/DIFFIO_TX_T14n
HMC_T_DQ_36/DQ2T/DIFFIO_RX_T11n
HMC_T_DQ_37/DQ2T/DIFFIO_RX_T11p
HMC_T_DQ_38/DQ2T/DIFFIO_TX_T12p
HMC_T_DQ_39/DQ2T/DIFFIO_TX_T10n

HMC_T_DM_4/DQ2T/DIFFIO_TX_T10p

HMC_T_DQS_4/DQS2T/DIFFIO_RX_T13p

HMC_T_DQSn_4/DQSn2T/DIFFIO_RX_T13n

HMC_T_ODT_O/DIFFIO_TX_T46p
HMC_T_CKE_1/DIFFIO_TX_T38p
HMC_T RESETn/DIFFIO_TX_T30p

DIFFIO_RX_T1p
DIFFIO_RX_T1n
DIFFIO_TX_T6p
DIFFIO_TX_T8n

DQ1T/DIFFIO_TX_T2p
DQ1T/DIFFIO_TX_T2n
DQ1T/DIFFIO_RX_T3p
DQ1T/DIFFIO_RX_T3n
DQ1T/DIFFIO_TX_T4p
DQ1T/DIFFIO_TX_T4n
DQIT/DIFFIO_TX_T6n
DQLT/DIFFIO_RX_T7p
DQ1T/DIFFIO_RX_T7n
DQ1T/DIFFIO_TX_T8p

DQS1T/DIFFIO_RX_T5p
DQSN1T/DIFFIO_RX_T5n

HMC_GND/DIFFIO_RX_T9p
HMC_GND/DIFFIO_RX_T9n
HMC_GND/DIFFIO_TX_T14p
HMC_GND/DIFFIO_TX_T16n
HMC_GND/DIFFIO_RX_T17p
HMC_GND/DIFFIO_RX_T17n
HMC_GND/DIFFIO_TX_T22p
HMC_GND/DIFFIO_TX_T24n
HMC_GND/DIFFIO_RX_T25p
HMC_GND/DIFFIO_RX_T25n
HMC_GND/DIFFIO_TX_T32n
HMC_GND/DIFFIO_TX_T40n
HMC_GND/DQ2T/DIFFIO_TX_T12n
HMC_GND/DQ3T/DIFFIO_TX_T20n
HMC_GND/DQA4T/DIFFIO_TX_T28n

Cyclonse V GT Banks 7 and 8

100, 1%

A20 RZQIN HSMB VAR

195

VCCIO = 2.5V

U13F

Cyclone V GT Bank 8

Bank 8A

DQIT/DIFFIO_TX_T66p

DQYT/DIFFIO_TX_T66n

DQOT/DIFFIO_RX_T67p

DQOT/DIFFIO_RX_T67n

DQOT/DIFFIO_TX_T68p

DQYT/DIFFIO_TX_T68n

DQOT/DIFFIO_TX_T70n

DQIT/DIFFIO_RX_T71p

DQYT/DIFFIO_RX_T71n

DQOT/DIFFIO_TX_T72p

DQS9T/DIFFIO_RX_T69p

DQSNIT/DIFFIO_RX_T69n

DQIO0T/DIFFIO_TX_T74p

DQIO0T/DIFFIO_TX_T74n

DQ10T/DIFFIO_RX_T75p

DQIO0T/DIFFIO_RX_T75n

DQ1O0T/DIFFIO_TX_T76p

DQI10T/DIFFIO_TX_T76n

DQIO0T/DIFFIO_TX_T78n

DQ1O0T/DIFFIO_RX_T79p

DQ1O0T/DIFFIO_RX_T79n

DQ1O0T/DIFFIO_TX_T80p

DQS10T/DIFFIO_RX_T77p

DQSN10T/DIFFIO_RX_T77n

DQ11T/DIFFIO_TX_T82p
DQI1T/DIFFIO_TX_T82n
DQ11T/DIFFIO_RX_T83p
DQ11T/DIFFIO_RX_T83n
DQI1T/DIFFIO_TX_T84p
DQI1T/DIFFIO_TX_T84n
DQ11T/DIFFIO_TX_T86n
DQ11T/DIFFIO_RX_T87p
DQ11T/DIFFIO_RX_T87n
DQ11T/DIFFIO_TX_T88p

DQS11T/DIFFIO_RX_T85p
DQSN11T/DIFFIO_RX_T85n

DQI2T/DIFFIO_TX_T90p
DQ12T/DIFFIO_TX_T90n
DQ12T/DIFFIO_RX_T91p
DQ12T/DIFFIO_RX_T91n
DQI2T/DIFFIO_TX_T92p
DQ12T/DIFFIO_TX_T92n
DQI2T/DIFFIO_TX_T94n
DQ12T/DIFFIO_RX_T95p
DQ12T/DIFFIO_RX_T95n
DQI2T/DIFFIO_TX_T96p

DQS12T/DIFFIO_RX_T93p
DQSN12T/DIFFIO_RX_T93n

HSMC PORT A INTERFACE

HMC_T_BA_0/DQ7T/DIFFIO_TX_T56p

HMC_T_BA_1/DQ7T/DIFFIO_RX_T55p

HMC_T_BA_2/DQ7T/DIFFIO_RX_T55n

HMC_T_A_0/DQ7T/DIFFIO_TX_T50p

HMC_T_A_1/DQ7T/DIFFIO_TX_T50n

HMC_T_A_ 2, 3 at Clock

section

HMC_T_A_4/DQ7T/DIFFIO_RX_T51p

HMC_T_A_5/DQ7T/DIFFIO_RX_T51n

HMC_T_A_6/DIFFIO_TX_T54p

HMC_T_A_7/DQ7T/DIFFIO_TX_T54n

HMC_T_CK/DQS7T/DIFFIO_RX_T53p

HMC_T_CKn/DQSn7T/DIFFIO_RX_T53n

HMC_T_A_8/DQ8T/DIFFIO_RX_T59p
HMC_T_A_9/DQ8T/DIFFIO_RX_T59n

HMC_T_A_10/DQ8T/DIFFIO_TX_T60p
HMC_T_A_11/DQ8T/DIFFIO_TX_T60n
HMC_T_A_12/DIFFIO_TX_T62p

HMC_T_A_13/DQST/DIFFIO_TX_T62n
HMC_T_A_14/DQST/DIFFIO_RX_T63p
HMC_T_A_15/DQ8T/DIFFIO_RX_T63n
HMC_T_CASNn/DQST/DIFFIO_TX_T58p
HMC_T_RASNn/DQST/DIFFIO_TX_T58n
HMC_T_WEn/DQ8T/DIFFIO_TX_T64p

HMC_T_CSn_0/DQSST/DIFFIO_RX_T61p

HMC_T_CSn_1/DQSn8T/DIFFIO_RX_T61n

DIFFIO_RX_T65p

DIFFIO_RX_T65n

DIFFIO_TX_T70p

DIFFIO_RX_T73p

DIFFIO_RX_T73n

DIFFIO_RX_T81p

DIFFIO_RX_T81n

DIFFIO_TX_T88n

DIFFIO_RX_T89p

5CGTFDYESF35
Version = 0.2 Preliminary

HSMA TX D P6 A7
G23 __ HSMB DO17 HSMA TX D N6 ___A6
H23 __ HSMB DQ18 HSMA RX D P5 _ B8
B3L _ HSMB _DQ19 HSMA RX D N5 ___ A8
E28 _ HSMB D20 HSMA TX D P1l_Cl1
D29 HSMB DO21 HSMA TX D N11_BIl
D30 HSMB _DQ22 HSMA TX D NI _ B9
C32___HSMB DQ23 HSMA RX D P8 E15
F28 HSMA RX D N8__ D15
F27 ~ HSMB_DQ16 HSMA TX D P5__ C13
L23  HSMB DOS P2 HSMA RX D P15 L16
K23 _HSMB _DOS N2 HSMA RX D Ni5 L15
E19  HSMB C N
C22 _ HSMB _CKE HSMA TX D P2 B5
D25 ___HSMB_CLK_OUTO HSMA TX D N2_Ab

HSMA RX D P12 El4
HSMA RX D N12_ D14
K25  HSMB_CLK_IN P1 HSMA TX D P4 _ C6
J25 __ _HSMB CLK IN N1  HSMA TX D N4 __B6
F26 ___HSMB CLK OUT P2 HSMA TX D N13_E13
E30 HSMA RX D P7__H14
. HSMA RX D N7__G14
HSMA TX D PO__ B4
HSMA RX D PO P14
HSMA RX D _NO__N14
H27 _ HSMB DM3
H26 ___HSMB _DQ24
G25 __HSMB DQ25
F25 __ HSMB DQ27 HSMA TX D P15 B15
G28 _ HSMB _DOQ26 HSMA RX_D P13 C16
G29 __HSMB DQ28 HSMA RX D N13_B16
G26___HSMB CLK OUT_N2 HSMA TX D P16_Ci8
G24 ___HSMB_DO30 HSMA TX D N16_C17
H24 ___HSMB_DQ29
F30 _ HSMB DO31
HSMA RX D P10 E18
M24 _ HSMB DQS P3 HSMA RX D _N10_ E17
N24 __HSMB _DOS N3 HSMA TX D P14 ALY
HSMA TX D N14 Al6
M25  HSMB CSn HSMA RX D P4 M16
[25 _ HSMB AL2 HSMA RX D N4__L17
E29  HSMB A6
B30 __HSMB _RX LED HSMA RX D P9 F15
[22 __HSMB CLK OUT_P1 HSMA RX D N9 _Gi15
K22 ___HSMB CLK OUT N1 HSMA TX D PL__ C9
E27 __ HSMB_SCL HSMA RX D _P6__ J15
B29 HSMA RX D N6__ K14
1 HSMA RX D P2 M13
20 HSMB SDA HSMA RX D N2 __ L13
C24 ___HSMB _TX LED HSMA _CLK_OUT N1BL
A25 HSMA DO L12
C3l " HSMB DM2 HSMA_SDA K13
C28 ___HSMB DML
C27__HSMB_DMO

DIFFIO_RX_T89n

HMC_GND/DIFFIO_TX_T56n
HMC_GND/DIFFIO_TX_T64n

DIFFIO_TX_T72n
DIFFIO_TX_T78p
DIFFIO_TX_T80n
DIFFIO_TX_T86p
DIFFIO_TX_T94p
DIFFIO_TX_T96n

5CGTFDYE5F35

Version = 0.2 Preliminary

HSMB_RX_LED T 20
HSMB_TX_LED |—§ 0
HSMB_PRSNTn L

USER I/O INTERFACES
USER_DIPSW[7:0]
12

HSMA_D[3:0]
- > 1s
D11  HSMA TX D P8 HSMA_CLK_OUT P[2:1]
D10 HSMA TX D N8 _ {_ »ois
613 HSVARX D PLL HSMA_CLK_OUT N[2:1] — o1
HI3 _ HSMA RX D Nil FT— :
C8  HSMA TX D P7 _TX_D_P[16:
C7 _ _HSMA TX D N7 Yy — L >1s
B3 HSMA TX_LED SMA_TX_D_N[16:0] —y 18
b HSMA_RX_D_P[16:0]
D12 HSMA RX LED _RX_D_P[16:
CL_HSMACIK OUT P1 =" o0 18
N13  HSMA RX D P3 — 118
N12 __HSMA RX D N3 HSMA_SDA
HSMA SCL (G ig
HSMA._CLK_OUTO .
F10  HSMA_CLK OUTO ASMA_TX_LED 1
EI0__ USER DIPSW2 ASMA RX LED 20
F12 _ HSMA D2 HSMA,_PRSNTR 22 a0
F11l  HSMA D1 ASMA_CLK_TNO < ot
ES __ USER DIPSW4 HSMA PRSNTN .
D9 USER DIPSW3 ____»6151820
D7 USER DIPSW5
H12 _ USER DIPSWO HSMC PORT B INTERFACE
G11L___HSMA CLK INO HoVIE ALS0)
8 — >
L1l HSMA PRSNTn HSMB_BA[3:0]
KiZ TSMA D3 L »1s
HSMB_DM[3:0] 518
HSMB_DQ[31:0]
F17 _ HSMA RX D P16 EVR—— C>1s
F16 _HSMA RX D N16 _DQS_P[3:
B13 ___HSMA TX D P10 — L >’
Al3 __HSMA TX D Ni0 _DQS_N[3:
Cl4a __HSMA TX D Pi2 p— - 18
B14 HSMA TX D _Ni2 HSMB_CLK_IN_P[2:1
D17 ___HSMA RX D P14 VA—— L__Jo18
D16 HSMA RX D Ni4 _CLK_IN_N[2:
a— HSMB_CLK_OUT P[2:1] —
ALl HSMA TX D N3 _CLK_OUT_P[2:
B1I0 __HSMA TX D P9 L >
HSMB_CLK_OUT N[2:1]
M15  HSMA RX D P1 L »18
M14 _ HSMA RX D N1 HSMB_WEn 18
HSMB_CSn 18
Al5  HSMA TX D _N15 HSMB_CKE s
AL0___HSMA TX D N9 FSMB_CASh o
HSMB_RASH 18
HSMB_CLK_INO |18
C12  HSMA TX D N5 HSMB_CLK_OUTO . 18
F13 __HSMA TX D Pi3 HSMB C P 8
A3 HSMA TX D NO HSMB C N 18
A2 USER DIPSWI FSMB_ADDR_CMDO i
E7 _ USER DIPSW? HSMB_SCL 8
E8 _ USER DIPSW6 HSMB_SDA 18

Altera Corporation, 9330 Scranton Rd #400, San Dlego CA 92121
Copyright (c) 2013, Altera Corporation. All Rights Reserved.

Cyclone V GT FPGA Development Kit Board

[Title
_b ot .A Size
[ — n . B
Date:

Document Number

150-0321004-B1

(6XX- 44179R)

Rev

B

[Sheet 6 of

Thursday, May 02, 2013
2

1




16
16
18
18

U13M

Cyclone V GT Transceivers

Cyclone VBGT TransceiveArs and Power

16
16
18
18

Cyclone V GT Transceiver Power

Bank QLO
PCIE_RX_PO AJ2 AH4 PCIE_TX_PO
3 X PCIE RX NO 231 GXB_RX_LOp,GXB_REFCLK_LOp GXB_TX_LOp [ap3 BCIE TX N0 3
3 X PCIE RX P1 AG2 Y| GXB_RX_LON,GXB_REFCLK_LOn GXB_TX_LONn [~aFz PCIE TX P1 3
3 X PCIE RX NI AGL Y GXB_RX_L1p,GXB_REFCLK_L1p GXB_TX_L1p [~aF3 PCIE TX NI 3
3 X PCIE RX P2 AE2 Y| GXB_RX_L1n,GXB_REFCLK_L1n GXB_TX_L1N ~apa FCIE TX P2 3
3 X PCIE RX N2 AE1 Y| GXB_RX_L2p,GXB_REFCLK_L2p GXB_TX_L2p [Fap3 PCIE TX N2 3
3 GXB_RX_L2n,GXB_REFCLK_L2n GXB_TX_L2n 3
REFCLK QL1 P AA11
8 REFCLKOLp
g < REFCLK_QLI N ABIO || e KoL
Bank QL1
PCIE_RX_P3 AC2 AB4 PCIE_TX_P3
3 X PCIE RX N3 AGT Y| GXB_RX_L3p,GXB_REFCLK_L3p GXB_TX_L3p [~Ap3 PCIE TX N3 3
3 X HISMA RX PO AAo Y| GXB_RX_L3n,GXB_REFCLK_L3n GXB_TX_L3n [z SMA TX PO 3
18 X HSMA RX_NO AA1 Y GXB_RX_L4p,GXB_REFCLK_L4p GXB_TX_L4p [+3 TaMA-TX 1O 18
18 X HSMA RX P1 w2 | GXB_RX_L4n,GXB_REFCLK_L4n GXB_TX_L4n [~z HEMA TX PL 18
18 X HSMA RX_NL Wi GXB_RX_L5p,GXB_REFCLK_L5p GXB_TX_L5p /3 ASMA TX NI 18
18 GXB_RX_L5n,GXB_REFCLK_L5n GXB_TX_L5n 18
PCIE_REFCLK_P Wil
3 REFCLK1Lp
3 { PCIE_REFCLK_N VAT by
Bank QL2
HSMA _RX_P2 2 T4 HSMA TX_P2
ig R HgMA RN 81 GXB_RX_L6p,GXB_REFCLK_L6p GXB_TX_L6p 73 HgMA EA Bg ig
SDIA RX PRS0 DNI XCVR_RX_P3 R2 gXB—RX—L6”~gXB—REFgLK—'—G” gXB—TX—LG” P4 XCVR_TX_P3 DNI R45  SDI A TX P
{ SDI A RX N__R51 DNI XCVR_RX_N3 R1,| GXB RX _L7p.GXB_REFCLK L7p XB_TX_L7p ~pg XCVR_TX_N3 DNI R46___SDI A TX N
C HSMA RX P3___R47 0 s HSMB_RX_PO N2 g;ggi{;ggégﬁggt?tg; gig?i{gg M4 HSMB_TX_PO s 0 R41___HSMA TX P3
{ HSMA_RX_N3___R48 0 18 < HSMB_RX_NO N1 GXB_RX_L8n GXB_REFCLK L8N GXB TX Len M3 HSMB_TX_NO Bg 18 0 R42__HSMA TX N3
REFCLK QL2 P ul1
8 REFCLK2Lp UL3N
8 B{ REFCLK_QL2 N T10 )| ErCikarn
Bank QL3
HSMB_RX_P1 HSMB_TX_P1
18 % HEMB X NI ﬁ GXB_RX_L9p,GXB_REFCLK_L9p GXB_TX_L9p ﬁg HSMB T NI 18 C5_VCCE GXBL
18 L HSMB RX P2 759 GXB_RX_L9n,GXB_REFCLK_L9n GXB_TX_L9n pz fSMB TX P2 18 P8
18 X HSMB_RX_N2 319 GXB_RX_L10p,GXB_REFCLK_L10p GXB_TX_L10p [f3 FSMB TX N2 18 ADs | VCCE_GXBL
18 X HSMB RX _P3 Go ¥ GXB_RX_L10n,GXB_REFCLK_L10n GXB_TX_L10n —E7 SME TX P3 18 AC9 | VCCE_GXBL
18 H GXB_RX_L11p,GXB_REFCLK_L11p GXB_TX_L11p 18 VCCE_GXBL
HSMB_RX_N3 G1 _RA_LLP,B5AD_ - — F3 HSMB_TX_N3 AA9 =
18 GXB_RX_L11n,GXB_REFCLK_L11n GXB_TX_L11n 18 v | VCCE_GXBL
va | VCCE_GXBL
VCCE_GXBL
REFCLK QL3 P R11 U9 =
8 REFCLK3Lp VCCE_GXBL
8 < REFCLK_QL3 N P10 )| e RREF_TL E1l RREF_TL R205 2.00K EZ VCCE GXBL

5CGTFDIESF35
Version = 0.2 Preliminary

C5_2.5V

VCCE_GXBL

N9

2Bg | VCCH_GXBL

W9 | VCCH_GXBL

Ts | VCCH_GXBL

VCCH_GXBL

1.2v

2.5V

Transceiver Power

Transceiver High Voltage Power

Transceiver Clock Power

VCCL_GXBL
VCCL_GXBL
VCCL_GXBL

1.2V yeelexeL

N7

C5_VCCL_GXBL

AC7

AA7

w7

u7

VCCL_GXBL [—gr7
VCCL_GXBL

5CGTFDYESF35
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Clocks/Oscillators

2.5V 2.5V
2.5V . o
R183 4.70K, 1% Si570 EN | co | cier _Jcs
R182, /A ~_4.70K, 1% CLOCK SDA )
RL75 470K, 1% CLOCK_SCL ' Ic14e C145 JISIRIN 0.uF | 0.auF  |2.2uF
2.5V U3 @
X4 0.1uF | 10uF - otp 3 — CLKINTOP_P g
1570 EN . aYaYala) LKINTOP N B
15:> SI570 2 OE vee 6 — R13 4.7K g vwob SS8S Qin 4 C O 39
VDD
CLOCK SDA 7 4 = 10 CLKINBOT P
o B SDA CLK+ + R12 100, 1% 2.5V BUFFER_EN n ggﬁ 11 CLKINBOT N ng
CLOCK SCL 8 5 R166, 47K GL 8
=] SCL CLK- GL osp | 12 REECLK QL1 CP Cc15 ||0.luF  REFCLK QL1 P ;
3 1 Si570 Programmable Oscillator R180, 47K PDn 21 13 REFCLK QL1 CN C20 | [J[0.1uF_ REFCLK QL1 N Bg
GND NC > Use Clock Control GUI PDn Q3n | !
= SI570 (Default 100MHz) 19 REFCLK QL3 CP C159 ||0.1uF REFCLK QL3 P 7
12C Address 00 HEX 100M_OSC P 6 Q4p 718 REFCLK OL3 CN | [TT REFCLK OL3 N B; 7
100M_OSC N 77 CLK1p Qdn C160 |[0.1uF
6 CLK1n 24 CLKIN R P 9
3.3V ® 1 CLKIN SMA P _ c19 || o0.1uF CLKIN_SMA CP I Q5p 33 CLKIN R_N Bg 3
84.5 R20 LTI-SASF546-P26-X1 [ CLKIN_SMA _CN 15 gLsz Q5n
84 R25 n 06p 26 SMA CLKOUT P 1 @ Ja
CLK_SEL 28 o z 25 ___SMA CLKOUT N
CLKIN SMA CP LN N| 100, 1% R23 15200 3 CLK SEL=z O Q6n 1 J7
CLKIN_SMA _CN — 100, 1% 22 IDT5T9306
24 R24 = «/\ﬂq NI N|m N
124 R19 B (o 1 CLKIN SMA N C18  ||0.1uF | CLK_SEL = HIGH selects (CLK1p/n) Si570 input N 1
= LTI-SASF546-P26-X1 ] CLK_SEL = LOW selects (CLK2p/n) SMA input =
wl<]em N| = =
1.8V
X6 1.8V us2
1 4 2
EN VCC VDD ckours L2 CLKIN 50 .
2 GND OUT 3 3 CLKIN CLKOUT2 io CLKIN_MAX_50 ﬁi ;g 15
CLKOUT3 —x
L 50MHz _lc10s" Jcaon  j5 ) CLKS0.EN s oE1 )
2.2uF  |0.1uF 51| OE2 OE_OsC 1.8V
OE3
1.8V GND L
= R324 10K L
= SL18860DC = C109 |C492
0.1uF | 10uF
2.5V
. R242 10.0K
| X5
LK125 EN| 1 4 LK_125M
25V 15 [_p—HEE EN ouT CLEIBM P9
Si571 Programmable Oscillator | 2.5V 2 5 CLK_125M
Use Clock Control GUI ) < NC OUTn N:>> 9
25V (Default 148.5MHz) C147 | C148 & 2
I2C Address 55 HEX C265 _|C319 vCC GND |7
R157 4.70K, 1% 0.1uF | 10uF 125.0MHz =
X3 0.1uF | 10uF
15 I:> SI571 EN 2 OE VDD 6 — —
LOCK_SDA 7 4 REFCLK QL2 CP . REFCLK QL2 P .
CLOCK_S SDA CLK+ C Q C C154 0.1uF C Q :>> 7
CLOCK_SCL 8y ocL LK. LB REFCLK QL2 CN C155 OIuF REFCLK QL2 N __——
3| enp ve |1 SI571 VCONTROL
= SI571
5 SDI_CLK148 UP R158 4.99K
5 < SDI_CLK148 DN R159 4.99K |
From FPGA R160 C139

1.0nF
180K —

C140
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CLKINBOT_P CLKINBOT N
CLKIN R_P RZSL\/\/‘]'OO 1% CLKIN R N

CLKINTOP P R18],,\N\100 1% CLKINTOP N
CLK_125M P CLK_125M_N

HSMB CLK IN P2

HSMB CLK IN N2

HSMA CLK IN P1

HSMA CLK IN_ N1

HSMA_CLK_IN_P2

HSMA_CLK_IN_N2

CycI(;ne VGT C|OCKAS

U13G

CLOCKS

DOES NOT NEED TO BE A CLOCK OUT, CLKIN_50 8
CAN BE USED AS I/O. CLKINBOT P P2 3
CLKINBOT_N $ 8
SMA_CLKOUT 1 ® )14 CLKIN R P < .
CIKIN R N 5 o
CIKINTOP P $ o

CLKINTOP N $
<t | 8
CLK_1725M P 5 o
an CIK_125M N 5 o

Cyclone V GT Clocks

Bank 3B VCCIO = 1.5V

CLKOp/FPLL_BL_FBp/DIFFIO_RX_BEI$B/HMC_B_A 2/FPLL_BL_CLKOUTO/FPLL_BL_CLKOUTp/FPLL_BL_FB/DIFFIO_TX_B45p

CLKON/FPLL_BL_FBn/DIFFIO_RX_B39n
CLK1p/DIFFIO_RX_B47p
CLK1n/DIFFIO_RX_B47n

DQ6B/HMC_B_A_3/FPLL_BL_CLKOUT1/FPLL_BL_CLKOUTN/DIFFIO_TX_B45n

HSMC PORT A INTERFACE

CLK2p/DIFFIO_RX_B55p
CLK2n/DIFFIO_RX_B55n
CLK3p/DIFFIO_RX_B63p
CLK3n/DIFFIO_RX_B63n

Bank 4A VCCIO = 1.5V

CLK6p/DIFFIO_RX_R41p
CLK6Nn/DIFFIO_RX_R41n

CLK7p/FPLL_BR_FBp/DIFFIO_RX_R33p
CLK7n/FPLL_BR_FBn/DIFFIO_RX_R33n

Bank 5B VCCIO = 1.5V

DQ6R/FPLL_BR_CLKOUTO/FPLL_BR_CLKOUTp/FPLL_BR_FB/DIFFIO_TX_R44p
DQ6R/FPLL_BR_CLKOUT1/FPLL_BR_CLKOUTN/DIFFIO_TX_R44n

CLK4p/FPLL_TR_FBp/DIFFIO_RX_R57p
CLK4n/FPLL_TR_FBn/DIFFIO_RX_R57n
CLKS5p/DIFFIO_RX_R49p
CLK5n/DIFFIO_RX_R49n

Bank 6A VCCIO = 1.5V

DQ7R/FPLL_TR_CLKOUTO/FPLL_TR_CLKOUTp/FPLL_TR_FB/DIFFIO_TX_R52p
DQ7R/FPLL_TR_CLKOUT1/FPLL_TR_CLKOUTR/DIFFIO_TX_R52n

CLK10p/DIFFIO_RX_T41p
CLK10n/DIFFIO_RX_T41n
CLK11p/DIFFIO_RX_T33p
CLK11n/DIFFIO_RX_T33n

Bank 7A VCCIO = VARIES

AD17
USB_RESETn AC17
USB_CLK AC18
USB_RDn AB18
CLKINBOT P AF18
CLKINBOT N AG18
FLASH RDYBSYn AD20

AE20

—L—

CLKIN_50 V28
DDR3B_CSn V27
CLKIN R_P W26
CLKIN_R_N w27
DDR3B_A12 T31
DDR3B_A13 T30
CLK 125M P U3l
CLK_125M_N uU30
CLKINTOP_P H19
CLKINTOP_N H18
HSMB_CLK_IN J20
HSMB_CLK_IN K19
HSMA CLK_IN H17
HSMA_CLK IN H16
HSMA_CLK_IN G18
HSMA CLK_IN F18

Bank 8A VCCIO = 2.5V

CLK8p/FPLL_TL_FBp/DIFFIO_RX_TBQ/T/HMC_T_A_2/FPLL_TL_CLKOUTO/FPLL_TL_CLKOUTp/FPLL_TL_FB/DIFFIO_TX_T52p

CLKSN/FPLL_TL_FBn/DIFFIO_RX_T57n
CLKOp/DIFFIO_RX_T49p
CLK9N/DIFFIO_RX_T49n

DQ7T/HMC T_A_3/FPLL_TL_ CLKOUTl/FPLL TL_ CLKOUTn/DIFFIO TX_T52n

DDRSA A2 HSMA_CLK_IN_P[2:1]
DDR3A_A3 L {18
HSMA_CLK_IN_N[2:1] 18
HSMA_CLK_OUT P[2:1]
618
HSMA_CLK_OUT_N[2:1] 6
HSMC PORT B INTERFACE
HSMB_CLK_IN_P[2:1]
68
HSMB_CLK_IN_N[2:1]
SMA CLKOUT 618
DDR3B_DQ20 USB INTERFACE
USB_RESETn 19
USB_RDn » 19
USB_CLK » 1519
MAX CLK DDR3A x40 HMC INTERFACE
DDR3BE _DM3 DDR3A_A[13:0] T
DDR3B X64 SMC INTERFACE
DDR3B_DQ[31:0]
(53
DDR3B_A[13:0] 513
DDR3B_DM[7:0] ’
[ »s513
DDR3B CSn :>> 13

B18 HSMA CLK OUT P2

A18 HSMA CLK OUT N2

FLASH INTERFACE

5CGTFDYESF35
Version = 0.2 Preliminary
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INSTALL THIS RESISTOR ONLY WHEN FPGA IS NOT POPULATED.

Cycslone V GT ConAfiguration

JTAG_FPGA TDO __ R258 DNI___ JTAG_BLASTER TDO
U13H
Cyclone V GT Configuration
11,1519 JTAG TMS AGLL [ Bank 3A FLASH INTERFACE
111518 19 {__JTAG_TCK AR5 | T FM_ D[15:0]
FPGA_DCLK R97 DNl C97 | |DNI 1119 $ JTAG BLASTER TDO ___AEL0 _DLLS>: () 51415
11,18 K 1 JTAG_FPGA_TDO AF11 TDO FM_A[26:1] s
;ﬁ,? = AFL3 | oL KUSR/IDQ1B/DIFFIO_RX_B5p ,fLLAASHH géﬁ iﬁg
1415 FPGA DCLK AF10 '
141 {_FPGA_CONFIG D[15.0] DCLK EPGA CEn 15
' FPGA CONFIG DO AH9 FPGA_MSELO >
— FPGA CONFIG D1 AJ7 ﬁg_gﬂﬁgmsm FPGA MSELL D) 12
FPGA_CONFIG D2 ___AHB | /\o-D// FPGA MSEL2 > 15
FPGA_CONFIG D3 AJ6 | (o-Die FPGA_MSEL3 > 15
FPGA CONFIG D4__AG10 _ C5_VCCIO_2.5V FPGA_MSEL4 >
FPGA CONFIG D5 AM4 | DATA4INCSO 1
DATAS/DIFFIO_TX_B2n
FPGA CONFIG D6 ___ADI1L
FPGA CONFIG D7 _ AM5 | DATAG/DQIB/DIFFIO_RX Biln FORCE_FAN
TPGA CONFIG D8 ADLs | PATA7/DQIB/DIFFIO_TX_B2p 15
DATAS/DQ1B/DIFFIO_RX_B1p
FPGA_CONFIG_D9 AL7
FPGA CONFIG D10 AJii| PATA9/DQIB/DIFFIO_TX_B4n
FPGA CONFIG DI AK7 | DATAL0/DQSN1B/DIFFIO_RX_B3n
DATAL1/DIFFIO_TX_B4p
FPGA CONFIG D12 __AH12
DATA12/DQS1B/DIFFIO_RX_B3p
FPGA CONFIG D13___AL8
TPGA CONFIC DL 2GS DATA13§DQIB§DIFFIO_TX_BBn
DATA14/DQ1B/DIFFIO_RX_B5n
FPGA_CONFIG D1 AK _RX_| AK FPGA PR_READY
GA_CONFIG_Di5 8 DATA15/DQ1B/DIFFIO_TX_B6p PR_READY/DQ1B/DIFFIO_TX_B8n ACS]J.S FPg A PR ERROR
AJ9 PR_ERROR/DIFFIO_RX_B7p [Fac1> EFCA PR BONE
=" |0/DQ1B/DIFFIO_TX_B8p PR_DONE/DIFFIO_RX_B7n
CPU RESETH FLASH CLK ﬁggg DEV_OE/DIFFIO_TX_R5p Bank 5Bz ReQUEST/DQIRDIFFIO_TX_R1n ﬁggg Eﬁgﬁ ESPRESEFESSNE ;; 15
1520 [ DEV_CLRn/DQIR/DIFFIO_TX_R5n  CvP_CONFDONE/DQIR/DIFFIO_TX_R3n [a&54 M DI3 15
25V CRC_ERROR/DIFFIO_RX_R2n
R355 10K NPERSTLO/DQS1R/DIFFIO_RX_R6p xg; EE?SHPEEQW
R3320 ALOK NPERSTL1/DQSn1R/DIFFIO_RX_R6n = s
R33 10K FM_Di4 ACZ3 INIT_DONE/DIFFIO_RX_R2p nCEO/DQ1R/DIFFIO_TX_R3p ACZ7 FM_A2
FPGA nSTATUS G9 J12 FPGA MSELO
1155 { _FPGA nCONFIG Gg | NSTATUS Bank 9A MSELO 377 FPGA MSELL
X FPGA_CONF_DONE G10 | NCONFIG MSEL1 g5 FPGA _MSEL2
15 CONF_DONE MSEL2 5 FPGA MSEL3
2.5v FPGA CEn F7 MSEL3 57 FPGA MSEL4
R190 BNI nCE MSEL4
R189 1.00k 5CGTFD9ES5F35 2._5_\/
Version = 0.2 Preliminary
= SW5
1 —| 8 FPGA MSEL1 R119 1.00k
2 L—— [7 FPGA MSEL2 R120 1.00k
3 p—— |6 FPGA_MSEL4 R121 1.00k
s P—— [5 FORCE_FAN R122 10K
TDAO4HOSB1
== 2.5V
FPGA MSELO _ R186 DNI_T
1{_R185 1.00K
2.5V
FPGA MSEL3 _ R188 DNI_T
T R187 1.00K
_L_
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JTAG

JTAG_TCK_ R308 DNI___C460 | |DNI
[
USB Blaster Prcggrammlng Header R309 =
(uses JTAG mode only) 1.00k
2.5V
2.5V
J13 =
USB_DISABLEN 2 [ ] JTAG_TCK
] 4 3 JTAG BLASTER TDI [ > 10151819
2.5V 6 5 JTAG TMS _ <
= LB > 105090 o0
R319 1.00k 10 9 JTAG_BLASTER_TDO _ )
— Lo R281. a ~_ 1.00k >
70246-1004
) JTAG_BLASTER TDO __ R285 DNI___ JTAG BLASTER TD:> 1519

Populate R285 if you would like to
Master the JTAG chain through
HSMC Port A or HSMC Port B

TS5A23157 Switch Functions
When Pins 1 & 5 are:

LOW --> NC to/from COM = ON and NO to/from COM = OFF
HIGH --> NC to/from COM = OFF and NO to/from COM = ON

Logic 0 = pin 10 <--> pin 9 (HSMB Bypass)
Logic 1 = pin 10 <--> pin 2 (HSMB Enable)

Logic 0 = pin 6 <--> pin 7 (HSMBBypass)

Logic 1 = pin 6 <--> pin 4 (HSMB Enable) _|:

Logic 0 = pin 10 <--> pin 9 (HSMA Bypass)
Logic 1 = pin 10 <--> pin 2 (HSMA Enable)

Logic 0 = pin 6 <--> pin 7 (HSMA Bypass)

3
Logic 1 = pin 6 <--> pin 4 (HSMA Enable) J:_

3 HSMB JTAG EN 1 |N1—I>-~~-; com 10 JTAG_EPM2210 TDI:> 15
HSMB_JTAG_TD T B(O
18 SMB_JTAG_TDO 21 os (@) e 12 2.5\H/SMB JTAG_TDI
GND vs L8 L ci135 H 0.1uF
TAG TMS 4 7 00k T
JTAG_TMS NOS - 7() o R118 1.00k
HSMB_JTAG EN 5 |N2—l> _____ coma L8 HSMB JTAG TMS — > 18
TS5A23157
U36
3 I:> HSMA JTAG EN 1 |Nl—l> _____ coM1 10 HSMB JTAG TDI :> 18
HSMA _JTAG_TD 2 TAG_FPGA TD
18 [y HSMA JTAG TDO Not © c1 MG FPOA TR0 1018
8 Cc134 || _0.1uF
GND V+ | 2.5V
JTAG_TMS 41 o8 = 7() o 2 R117 1.00k
HSMA JTAG EN 5 |N2_|> _____ comz L8 HSMA JTAG TMS > 18
TS5A23157
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DDR3A CLK P 200 R317 DDR3A CLK N

DDR3A (x40 HMC)

VTT_DDR3A VTT_DDR3A VTT_DDR3A
DDR3A CLK P 200 R318 DDR3A CLK N Uses Hard Memory Controller _DD _DD _DD
; ; ; VTT_DDR3A VTT_DDR3A VTT_DDR3A DDR3A A13  RN6A 1 16 51 DDR3A A2 RN6B 2 15 51 DDR3A_WEn RN6C 3 14 51
Place one termination resistor at CN5 cN4 CN6 1.5V_DDR3 DDR3A BA2 __RN6D 4 13 5] DDR3A AL RN6E 5 12 5] DDR3A AL RN6F 6 151
the end of each branch. 1 1 8 1 1 8 1 — 8 DDR3A RESETn  R339 51 T DDR3A A8 RN6G 7 10 51 RNGH g_,\/\/\ 9 51 DDR3A _ODT RN7A 1 1651
2 507 2 [ 7 2 07 DDR3A CSn__RN7B__ 2 15 51 DDR3A_A3 RN7C 14 5] DDR3A_BAO RN7D 4 1351
3[1h 6 3176 316 DDR3A CKE R330 4.70K, 1% DDR3A A7 __RN7E_ 5 12 5] DDR3A A5 RN7E_ 6 11 5] DDR3A A0 RN7G 7 1051
. DDR3A_DQS_P[4:0] 4,05 4,5 4,05 DDR3A_A9 RN7H__ 8 9 51 DDR3A RASn __ RN5A 1 16 51 DDR3A _A12 RN5B__ 2 1551
il [ il [ il - = DDR3A A6 _RN5C 3 14 5] DDR3A A4 RNSD 4 13 5] DDR3A CASn __RNSE__ 5 1251
G DDR3A_DQS_N[4:0] 0.1UuF — 0.1uF — 0.1uF — DDR3A BAL _RN5F 6 11 51 RN5G 7 10 51 DDR3A_A10 RN5SH 8 9 51
DDR3A_DQ[39:0]
1>
I DDR3A_A[13:0]
DDR3A_BA[2:0]
2 u28 u27 u26
N DDR3A_DM[4:0] DDR3 Device DDR3 Device DDR3 Device
DDR3A A0 N3 E3 DDR3A DQ32 DDR3A A0 N3 E3 DDR3A DQ16 DDR3A A0 N3 E3 DDR3A DQO
DDR3A AL p7 | A0 DQO "F7DDR3A DQ33 DDR3A Al p7 | A0 DQO "F7 DDR3A DQ17 DDR3A AL p7 | A0 DQO MF7 DDR3A DOL
DDR3A A2 p3’ Al DQl "F>HPR3A DO34 DDR3A A2 p3’ Al DQl "F>HPR3A DO18 DDR3A A2 P3| Al DQl F>HPR3A DO2
DDR3A A3 N2 1| A2 DQ2 "FgHDR3A DO35 DDR3A A3 N2 1| A2 DQ2 "FgBPR3A DO19 DDR3A A3 N2 1| A2 DQ2 ~Fg DHpR3A DO3
DDR3A A4 pg | A3 DQ3 M3~ DDR3A DQ36 DDR3A A4 pg | A3 DQ3 MH3™ DDR3A _DQ20 DDR3A A4 pg || A3 DQ3 "3 DDR3A DQ4
DDR3A A5 P2’ A4 DQ4 "Hg  DDR3A DQ37 DDR3A A5 P2’ A4 DQ4 "Hg ™ DDR3A DO21 DDR3A Ab P2 A4 DQ4 mHg DDR3A DO5
DDR3A A6 Rg || A5 DQS G2 DDR3A DO38 DDR3A A6 Rg || A5 DQS "G2 DbR3A D022 DDR3A A6 Rg | A5 DQS 52 DDR3A DO6
DDR3A A7 R2 | A6 DQ6 "H7  DDR3A DO39 DDR3A A7 R2 | A6 DQ6 "H7 DDR3A D023 DDR3A A7 R2 | A6 DQ6 {7  DDR3A DO7
DDR3A A8 T8 A7 DQ7 'B7 RN4B 2 15 51 DDR3A A8 T8 A7 DQ7 "B7  DDR3A DO24 DDR3A A8 T8 A7 DQ7 57  DDR3A DOB
DDR3A A9 R3 | A8 DQ8 "c3RN4aC 3 14 51 DDR3A A9 R3 || A8 DQ8 "c3DbR3A D025 DDR3A A9 R3 1| A8 DQ8 3 DDR3A D09
DDR3A A0 L7 A9 DQY "Cg RN4D 4 1351 DDR3A A0 L7 A9 DQY "C8 DDR3A D026 DDR3A AL0 L7 A9 DQY "C8~ DDR3A DO10
DDR3A A1l R7 | ALO/AP DQI0 "C2 RN4E__ 5 12 51 DDR3A ALl R7 | ALO/AP DQI10 C5 ™ DDR3A DQ27 DDR3A All R7 ' ALO/AP DQ10 E5 DDR3A DOQ1L
DDR3A A12 N7 | All DQll "A7 RN4F 6 1151 DDR3A A12 N7 | All DQ1l "A7DDR3A DQ28 DDR3A AL2 N7 | ALl DQ11l "7 DDbR3A DO12
DDR3A Al13 T3 | Al2/BCn  DQI2 MA5—RNag 7 10 51 DDR3A Al13 T3 | AL2/BCn  DQI2 A5 PPR3A D029 DDR3A Al3 T3 | AL2/BCn  DQI12 A5 PpR3A DO13
A3 DQ13 "Bg RN4A 1 16 51 A3 DQ13 B8 DDR3A_DQ30 Al3 DQ13 MBg DDR3A DQ14
DDR3A CKE K9 DQl4 "A3 RN4H 8 9 51 DDR3A CKE K9 DQ14 "33 DDR3A DQ3L 4 DDR3A CKE K9 DQ14 "33 DDR3A DQ15
DDR3A CLK P_J7 | CKE DQ1s DDR3A CLK P_J7 | CKE DQ1s 4 { DDR3A CLK P__J7'| CKE DQ15
DDR3A CLK N K7} CK_P F3 DDR3A DQS P4 DDR3A CLK N K7} CK_P F3 DDR3A DQS P2 4 ¢ DDR3A CLK N_K74 CK_P F3  DDR3A DQS PO
GPCKN  DQS_PO "G5 ppR3A DOS N4 GPCKN  DQS_PO ["G3ppPR3A DOS N2 CKN  DQS_PO "3 PpR3A DQS NO
1.5V_DDR3 DDR3A DM4  E7,| ng ’;‘,g c7 240 R286 DDR3A DM2_E7,| ng ’;‘,g C7__DDR3A DOS P3 DDR3A DMo  E7,| 382 ';‘,2 C7 _DDR3A DOS Pl
T 240 R288 D3| DO oSl DDR3A DM3__ D3| DMO DOS N1 |-B7_DDR3A DQS N3 DDR3A DML D3| DMO oS 1 | B _DDR3A DOS N1
DDR3A CSn__ 12| = DDR3A CSn__ L2} 4 DDR3A CSn__ L2}
DORoA RAsr 53 WE NC1 DORoA RAST 55| WE NC1 5 4 BB | WE_ NC1 [Fg—
4
DDR3A CASn_K3 | RAS NC2 DDR3A CASn K3 | RAS NC2 [ { DDR3A CAsn K3 ' RAS NC2 71—
CAS NC3 [ro CAS NC3 g 4 CAS NC3 [Frg—=
DDR3A BAO M2 NC4 7 DDR3A BAO M2 NC4 7 DDR3A BAO M2 NC4 g7 <
DDR3A BAL __Ng | BAO NC5 57— DDR3A BAL __Ng | BAO NC5 57— DDR3A BAL __Ng | BAO NC5 57—
DDR3A BA2 M3 BAL NC6 . DDR3A BA2 M3 BAL NC6 . DDR3A BA2 M3 BAL NC6 .
DDR3A RESETnT2 || BA2 DDR3A RESETnT2 | BA2 4 DDR3A RESETn T2 1| BA2
DDR3A_ODT Kl RESETn DDR3A_ODT Kl RESETn B{ DDR3A_ODT Kl RESETn
DDR3A 7Q03 obT DDR3A 7Q02 obT 4 7DDR3A 7001 oDT
VREF_DDR3A 2Q B1 VREF_DDR3A 2Q B1 VREF_DDR3A 2Q Bl
H1 VSSQ [Tgg H1 VSSQ [Tgg H1 VSSQ [Tgg
R325 M| VREFDQ  VSSQ [t R326 M| VREFDQ  VSSQ oy R327 Mg | VREFDQ  VSSQ [p7
VREFCA  VSSQ [Dg VREFCA  VSSQ [Dg VREFCA  VSSQ [pg
VSSQ g5 VSSQ g5 VSSQ 5
VDD VSSQ [Eg VDD VSSQ [Eg VDD VSSQ s
G7 VDD VSSQ [Fo G7 VDD VSSQ [Fo G7 VDD VSSQ g
5| VDD VSSQ a1 5| VDD VSSQ &1 o] VDD VSSQ a1
— — ke | VDD VSSQ &5 = = ke | VDD VSSQ &5 — = k& | VDD VSSQ &5
- - N1 VDD VSSQ - N1 VDD VSSQ - - N1 VDD VSSQ
Ng | VDD 32 Ng | VDD 32 Ng | VDD J2
=1 VDD vss g =1 VDD vss g =1 VDD vss g
Ro| VDD VSS [~2g Ro| VDD VSS [~2g Ro| VDD VSS [ag
1.5V_DDR3 VDD VSS Mmz 1.5V_DDR3 VDD VSS Mmz 1.5V_DDR3 vDD VSS Mu1
T AL VSS ["m9 T AL VSS ["m9 T Al VSS "mo
As | VDDQ VSS g3 Ag | VDDQ VSS g3 Ag | VDDQ VSS g3
=171 vDDQ VSS [p7 =171 VDDQ VSS [p7 =11 VDDQ VSS BT
co] VDDQ VSS [pg Go] VDDQ VSS [pg co1 VDDQ VSS [pg
5> VDDQ VSS g7 5> VDDQ VSS &7 5> VDDQ VSS ET
Eo-| VDDQ VSS =7 Eo-| VDDQ VSS 7 Eo-| VDDQ VSS 7
F1 VDDQ VSS 9 £ VDDQ VSS 9 F1| vDDQ VSS 5
H> VDDQ VSS &g H> VDDQ VSS &g 1> VDDQ Vss [sg
Ho—| VDDQ VSS Hio—| VDDQ VSS Ho| VDDQ VSS
15v_DDR3 VDDbQ = Place These Caps Near DDR3 VDDbQ = VbDQ =
MT41K128M16JT (U26, U27, and U28) MT41K128M16JT MT41IK128M16JT
C487 C472 C500 C473 C437 C482 C436 C531 C470 C494 C471 C484 C497 C501 C498 C495 C483 C511 C485 C454
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V8 . DDR3B_CLK P 200 R323 DDR3B CLK N __ M9 DDRSB 64 S ft M m ( t I I
DDR3B INTERFACE O—DbR3B CLK P 200 R222 DDR3B CLK N $ X o e Or on V'II:I'(BDRSB‘er VTT DDRAS VT DDRSE
DDR3B_BA[2:0] . . T T
_ s Plape one tehrmlngtlofn h VTT_DDR3B VTT_DDR3B VTT_DDR3B V3 DDR3B_A9 RN2A 1 16 51 V3 DDR3B_A13 RN2B 2 15 51 \%} DDR3B_A12 RN2C 3 14 51
DDR3B_DM[7:0] 159 resistor at the end of eac CN1 CcN2 CN3 V16T DDR3B A1l __RN2D 4 1351l V13X DDR3B_A4 RN2E__ 5 12 51 V15. DDR3B_A6 RN2F__6 1151
, ’ branch. 178 1778 1r—T18 V172 DDR3B A8 _RN2G 7 10 51 RN2H g_,\N 9 5] V23> DDR3B C5n RN3A 1 16 51
DDR3B_DQS_P[7:0] - Y 2 [ 7 2 [ (7 2 [ 7 V2 DDR3B_BAO __RN3B___2 15 51 V2 DDR3B_BA2 RN3C 14 5] V2 DDR3B_A3 RN3D 4 1351
31 [6 3116 316 V262 DDR3B A0O___RN3E__ 5 1254 V292 DDR3B A5 RN3F__ 6 11 5] V282 DDR3B A2 RN3G 7 1051
DDR3B_DQS_N[7:0] - Y 41,5 41,5 4 1,5 V3 DDR3B_A7 RN3H 8 9 5] V1 DDR3B_Al RN1IA 1 16 51 Vi DDR3B BA1 RN1B 2 15 511
) 1.5V_DDR3 il [ il [ il 1 V222 DDR3B WEn _RNIC_ 3 1451 VviQ2 DDR3B ALO RNID 4 1351 V342 DDR3B ODT RNIE 5 1251
DDR3B_DQI[63:0] (5o V3% DDR3B RESETn R27S 51 0.1uUF — OF = 0F — v212 DDR3B_CASn_RNIF 6 11 51 RNIG 7 A 1051 v20? DDR3B RASn __RNIH 8 9 b5
DDR3B_A[13:0] 509 V7 _DDR3B CKE R265 4.70K, 1%
_L_
u30 . u22 us u15
DDR3 Device DDR3 Device DDR3 Device DDR3 Device
DDR3B_AO0 N3l oo |E3_ DDR3B DQO DDR3B AD N3 | oo |_E3_ DDR3B DQ16 DDR3B AD N3, oo |E3_ DDR3B DQ32 DDR3B AD N3, oo |E3_ DDR3B DQ4s
DDR3B_AL P7 Q0 'F7_DDR3B DO1 DDR3B AL P7 Q0 'F7_DDR3B DO17 DDR3B_ AL P7 Q0 "F7 DDR3B D033 DDR3B_AL P7 Q0 "F7  DDR3B D049
DDR3B A2 p3 | Al DQl "F> DHpRrR3B DO2 DDR3B A2 p3 | Al DQl "F> PpR3B DO18 DDR3B_ A2 p3 | Al DQl mF> DPDR3B DO34 DDR3B A2 p3 | Al DQl mF> DDR3B DOBO
DDR3B_A3 N2 ﬁg gQg F8 _DDR3B DO3 DDR3B_A3 N2 ﬁg gQg F8 DDR3B DO19 DDR3B_A3 N2 ﬁg BQg F8 _DDR3B DO35 DDR3B_A3 N2 ﬁg BQg F8 _DDR3B DO51
DDR3B_Ad P8 Q3 "H3__DDR3B D04 DDR3B_Ad P8 Q3 'H3__DDR3B D020 DDR3B_Ad P8 Q3 "A3_ DDR3B D036 DDR3B_Ad P8 Q3 "A3__DDR3B D052
DDR3B A5 p2 | A4 DQ4 "Hg ™ DDR3B DO5 DDR3B_Ab p2 | A4 DQ4 "Hg  DDR3B DO21 DDR3B_Ab p2 1| A4 DQ4 Hg  DDR3B DO37 DDR3B_Ab p2 1| A4 DQ4 "Hg  DDR3B DO53
DDR3B_A6 RS ﬁg BQS G2__DDR3B _DO6 DDR3B_A6 RS ﬁg BQS G2 __DDR3B DQ22 DDR3B_A6 RS 22 BQg G2 _DDR3B_DQ38 DDR3B_A6 RS 22 BQg G2 _DDR3B_DQ54
DDR3B A7 R2 )| 1° DQ7 H7 _DDR3B DOY DDR3B A7 R2,) 2 DQ7 H7 _DDR3B D023 DDR3B A7 R2, O DQ7 H7 __DDR3B _DQ39 DDR3B A7 __R2, 9 DQ7 H7 __DDR3B DQ55
DDR3B A8 T8 Q7 'D7 DDR3B DOB DDR3B A8 T8 Q7 'D7 DDR3B DQ24 DDR3B A8 T8 Q7 'D7 __DDRB3B D040 DDR3B A8 T8 Q7 'D7 _DDR3B D56
DDR3B_A9 R3 1| A8 DQ8 ["C3 DDR3B_DQ9 DDR3B A9 __R3 J| A8 DQ8 "C3 ™ DDR3B_DQ25 DDR3B A9 __R3 || A8 DQ8 "C3 DDR3B_DQ4L DDR3B A9 __R3 || A8 DQ8 "C3 DDR3B_DQ57
DDR3B_AL0 L7 ﬁo/ AP DD% C8 DDR3B DQI0 DDR3B A0 L7 ﬁo/ AP DD% C8 _DDR3B DQ26 DDR3B A0 L7 25130/ Ap DD?g C8 _DDR3B DQ42 DDR3B A0 L7 25130/ Ap DD?g C8 _DDR3B DQ58
DDR3B A1l R7 Q10 ["C2  DDR3B DO1L DDR3B A1l __R7 Q10 ["C2  DDR3B D27 DDR3B A1l __R7 Q10 ["C2  DDR3B D043 DDR3B A1l __R7 Q10 ["c2  DDR3B D59
DDR3B AL2 N7 All/ DQll "A7 DDPR3B DO12 DDR3B A12 N7 All/ DQ1l mA7 DDPR3B D028 DDR3B A2 N7 All/ DQ1l "A7 DDR3B D044 DDR3B A2 N7 All/ DQ1l "A7 DDR3B DOBO
DDR3B_Al13 T3 ﬁg BCn gQig A2 _DDR3B DOQ13 DDR3B Al3 13 ﬁg BCn gQg’ A2 _DDR3B DQ29 DDR3B Al3__ 13 ﬁg BCn gQig A2 __DDR3B_DO45 DDR3B A13__ 13 ﬁg BCn gQig A2 __DDR3B _DO61
Q13 "Bg DDR3B DO14 Q13 "Bg™ DDR3B D030 Q13 B8 DDR3B D046 Q13 B8 DDR3B D062
5 DDR3B CKE K9 DQ14 mA3 DDR3B D016 DDR3B CKE K9 DQ14 I~ A3 DDPR3B DO3L DDR3B CKE K9 DQ14 ~A3 DDR3B D047 DDR3B CKE K9 DQ14 I~ A3 DDR3B D063
c | { _DDR3B CLK P_ J7 | CKE DQ15 DDR3B CLK P_J7 ' CKE DQ15 DDR3B _CLK P_J7 | CKE DQ15 DDR3B CLK P_J7 | CKE DQ15
. < DDR3B CLK N K74 gﬁ—f\’l bos po |F8_DDR3B DQS PO DDR3E CLK N K7 gﬁ—f\’l oS po |F8__DDR3B DQS P2 DDR3B_CLK N K7 gE—E bos po |F8__DDR3B DQS P4 DDR3B_CLK N K7 gE—E bos po |F8__DDR3B DQS P6
‘ _ QS_PO 53 DDR3B DOS NO _ QS_PO 53 DDbR3B DOS N2 & CKC QS_PO 63 DDR3B DOS N4 & CK QS_PO "3 DDR3B DOS N6
DDR3B DMO__E7, BQg—ﬁg C7__DDR3B DQS P1L DDR3B DM2__ E7, BQg—ﬁg C7__DDR3B DQS P3 DDR3B DM4__ E7, BQg-gi) C7_DDR3B_DQS P5 DDR3B DM6__E7, BQg-gi) C7__DDR3B _DQS P7
DDR3B DML D3 )| DMO DSS—Nl B7 _DDR3B DQS N1 DDR3B DM3__ D3 )| DMO DSS—Nl B7 __DDR3B DQS N3 DDR3B DM5__ D3| DM2 DSS—Nl B7 __DDR3B DQS N5 DDR3B DM7__ D3| DM2 DSS—Nl B7 __DDR3B DQS NY
9 DDR3B CSn___ L2 | o DDR3B CSn__ L2} o DDR3B CSn__ L2} o DDR3B CSn__ L2 o
DDR3B WE Cs Cs Cs Cs
e wle o OIS o 1S o R0 s YT
g X DDR3B CASn__K3 %ﬁg Hgg L1 DDR3B CASn_K3 %ﬁg Hgg L1 DDR3B CASn_K3 2722 mgg L1 DDR3B CASn_K3 2722 mgg L1
o o o o
DDR3B BAO M2 NC4 [—y7 < DDR3B BAO M2 NC4 7 DDR3B BAO M2 NC4 7 DDR3B BAO M2 NC4 7
DDR3B BAL __Ng | BAO NC5 [—7— DDR3B BAL __Ng | BAO NC5 =7 DDR3B BAL __Ng | BAO NC5 =7 DDR3B BAL __Ng | BAO NC5 7
DDR3B BA2 _ M3 | BAL NC6 X DDR3B BA2 _ M3 | BAL NC6 X DDR3B BA2 M3 BAL NC6 X DDR3B BA2 _ M3 BAL NC6 X
5 DDR3B_RESETn 12 gégET DDR3B_RESETNT2 gégET DDR3B_RESETNT2 EééET DDR3B_RESETNT2 EééET
5 §D DDR3B_ODT, Kl obT n DDR3B_ODT, Kl obT n DDR3B_ODT, Kl obT n DDR3B_ODT, Kl obT n
DR3B 701 DDR3B 702 DDR3B 703 DDR3B 704
VREF_DDR3B Q B1 VREF_DDR3B Q B1 VREF_DDR3B Q B1 VREF_DDR3B Q B1
H1 VSSQ g H1 VSSQ g H1 VSSQ "gg H1 VSSQ "gg
R306 Vg | VREFDQ  VSSQ (o7 R276 vs | VREFDQ  VSSQ (o7 R204 Ve | VREFDQ  VSSQ [pr R244 Ve | VREFDQ  VSSQ [pr
VREFCA  VSSQ [Pg VREFCA  VSSQ [Bg | VREFCA  VSSQ |3 VREFCA  VSSQ [Dg
VSSQ &5 VSSQ &5 VSSQ 5 VSSQ &5
VDD VSSQ [Eg VDD VSSQ [Eg VDD VSSQ [Eg VDD VSSQ [Eg
G7 VDD VSSQ [Fo G7 VDD VSSQ [Fo G7 VDD VSSQ [F G7 VDD VSSQ [F
k>| VDD VSSQ &1 k>| VDD VSSQ &1 ko] VDD VSSQ &1 o] VDD VSSQ &1
= = K| VDD VSSQ &g = = K| VDD VSSQ &g = = K| VDD VSSQ a9 = = K| VDD VSSQ a9
- - N1 VDD VSSQ - - N1 VDD VSSQ - - N1 VDD VSSQ - - N1 VDD VSSQ
Ng | VDD J2 Ng | VDD J2 Ng | VDD J2 Ng | VDD J2
R1| VDD Vss g R1| VDD vss g R1| VDD VSs g R1| VDD VSs g
VDD VSS VDD VSS VDD VsS VDD VsS
RO A9 RO A9 RO A9 RO A9
1.5V_DDR3 vDD VSS mz 1.5V_DDR3 vDD VSS m 1.5V_DDR3 vDD VSS My 1.5V_DDR3 vDD VSS My
T Al VSS mmg T Al VSS mmo T AL VSS ["mg T AL VSS ["mg
A5 VDDQ VSS g3 A5 VDDQ VSS g3 A5 VDDQ VSS g3 A5 VDDQ VSS g3
c11 voDQ VSS [p7 c11 voDQ VSS [p7 o1 VDDQ VSS b7 o1 VDDQ VSS |1
S5 VDDQ VSS by S5 VDDQ VSS by S5 VDDQ VSS [pg S5 VDDQ VSS [pg
5> VDDQ VSS gT 5> VDDQ VSS gT 5> VDDQ VSS FEr 5> VDDQ VSS FEr
Eo| VDDQ VSS 7 Eo-| VDDQ VSS 7 Eo-| VDDQ VSS 7 Eo-| VDDQ VSS 7
F1| vDDQ VSs (5 F1| vDDQ VSs (5 F1 VDDQ VSS 5 F1] vDDQ VSS (5
> VDDQ VSS &g > VDDQ VSS &g 5| VDDQ VSS &g 5| VDDQ VSS &g
Ho| VDDQ VSS Ho | VDDQ VSS Ho| VDDQ VsS Ho| VDDQ VsS
VDDQ — VDDQ — VDDQ — VDDQ —
L5V DORS MT4IK128M16JT . MT4IK128M16JT 5  bORS MT41K128M16JT MT41K128M16JT .
T Place These Caps Near DDR3 (U8, U15, U22 and U30) T
_[c23a _[cz17 _[cz22 _[C266 _|C272 _|C389 _|C394 _|C443 _|C4d9 _|C267 | C269 | C364 | C219 | C268 C336 Cc524 C466 | C250 | C220 | C270 | C209 | C392 | C221 | C27i | C448 | C393 ' —I: D I
0.01uF, 0.0uF | 0.01uF | 0.01uF 0.01uF 0.AuF | 0.1uF | 0auF | 0.1uF 0.AuF | 047uF | 047uF | 0.47uF| o0.47uF =

1.5V_DDR3

C298 {7 Caso | Cs26 | Cae7 | C365 | C4a7 | C362 | C300 | CAa68 | C523 [C527 _|CA64 _]CA69 |C522 _|C528 ]C366 _|C361 ]C296 _|C301 _|Ca4a | C44b | Cb25 | C363 | CA426 | C4d5 | C3o1

—l_0.0luF TO.luFTO.luFTO.luF—l_O.luF TO.luFTO.47uF—l_O.47uFTO.47UF|_O.47UF 2.2nF

1.5V_DDR3

—

0.01uF, 0.01uFl 0.01uF| 0.01uF

N

&
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FLASH

FM BUS INTERFACE

FM_DI[15:0]
FLASH 1Gb {51015
FM_A[26:1]
PC28FxxxP30B85 o
_ FLASH A4 FLASH CLK
| [c462 FM AL AL VPP FLASH CEn %EI 1812
FM A2 B1 Al A6 '
1uF AuF FM_A3 C1 ﬁg xgg H3 1.8V
EM_Ad DLl A3
, 2 0 1 EM_AS D2 5 vecg 28 FPGA CONFIG BUS INTERFACE
< NG vee . EM A7 c2 | A6 VCCQ 54 FPGA CONFIG D[15:0] —— 1015
FPGA AS DATAO 2 | 5o |22 FPGA CONFIG DO EM_A8 A3 27 veeaQ ’
FPGA AS DATAL __ 3 A(l) B(l’ 21___FPGA CONFIG D1 FM_A9 B3 Ag 0o |LE2 FM_DO
FPGA AS DATA2 4 20 __FPGA CONFIG D2 EM_AL0 c3 E2 FM D1
FPGA AS DATA3 5 | A2 B2 "19  FPGA CONFIG D3 EM_ALL D3| AL0 D1l I—G3 EM D2
FPGA nCSO 6 | A3 B3 718 FPGA CONFIG D4 FM_AL2 c4 | ALl D2 gz FM D3
7 | A4 B4 17 FM_AL3 A5 1| Al2 D3 "F5 FM D4
—t1 A5 B5 X AL3 D4
3.3V 8 16 EM_Al4 B5 G5 ___FM D5
<—=1 A6 B6 [ Al4 D5
9 15 FM_A15 c5 G6____FM D6 1.8V 1.5V_DDR3
=1 A7 B7 —o—x Al5 D6 e
R301 10K Ol vt ol FM_AL6 D7)l A1 Do [TH7 FM D7 u3s
ORIV v i FM_AL7 D8 12 [ - 3
A B FM _A18 A7 AL7 El FM D8 F_OEn 14 |V VL T FLASH OEn 415
MAX_AS CONF 23| 12 FM_A19 B7, /18 D8 I"E3™ FM DO F_RSTn 13| |OVCCL  IOVLL 1™ FLASH RESETn ‘
5 [ 2 BE GND EM_A20 c7 | AL D9 mF3 FM D10 F_WEn 10 | lOVCC2 IOVL2 5 FLASH WEn S 4.15
L 20 D10 IOVCC3  10VL3 4,15
IDTOS3861 = EM _A21 cg | A Fa4 FM D11 E_ADVn 9 5 FLASH ADVA S o
VA Ag ¥ A21 D11 [F& EVESE 2lovcca oL — :
A22 D12 *—=— NC1 EN
FM_A23 G1 H5 FM D13 11 EN [
N AoA Fig Y NC(64M)/A23 D13 53 VDL [ |GND EN =
3.3V FM_A25 B6 || NC(64M,128M)/A24 D14 7 FM D15 = MAX3023 =
U33 VA Y| NC/A25(512M) D15
2 [ oo 5|15 FPGA AS DATA NC/A26(1G) F7 F_RDYBSYn
Vi gﬂﬁl 8 FPGA AS DATAL FLASH CLK E6 Ly WAIT
FPGA_DCLK 16 9 FPGA AS DATA2 B2
1015 [ D>—56ancso 77| DCLK DATAZ "T—FpGA AS DATA3 F RSTh D4 | GND 35
csn DATA3 FTASH CER 54 RESET# GND [z
Y
= O Fgd CE# GND [ '
% NC1 NC4 % = \?VEr; ch OE# D [H8 1.8v 1.5V, DDR3
»——F NC2 NC5 —5—X d WE# e h
3 s Nee 12 F_ADVn F6] ner, REUo LHL = C545 | C544 C548
e 3 FLASH WpPn C6] G2
10 NC7 =g Q wps# RFUL —F7 < WF_]0.1uF 0.1uF
GND NC8 RFU2 g5
= EPCQ256SI16N RFU3 — X = =
PC28FO0AP30BF
1.8V 1.8V
c89 Co0 | Cv1 ] Ciz ] c/3 | co1
3.3V 3.3V
T 0.1uF 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF
\_ Raig DNl FPGA AS DATAOQ ¢ ¢ ¢
C535 | Cs521 {Rais DNI___FPGA AS DATAL = =
) T DNI__FPGA AS DATA?2
0.1uF | 0.1uF I Rrai3 DNI__FPGA AS DATA3
IR3x DNI___FPGA DCLK 1.8V
= [ R31 DNI__FPGA nCSO
2%% R59 10K FLASH WPn
R35 10K __F WEn
R354, 10K __F _RDYBSYn 0 R345 FLASH RDYBSYn — g5
R359 10K FLASH CEn
R349 10K__F OEn
R35 10K__F RSTn
Rssg\/\/\or\n T
R344, 10K _F_ADVn
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5M25210 System Co}ltroller

vCC

ouT

FPGA CONFIG INTERFACE
FPGA CONFIG_DI[15:0]

[ »1014
FPGA nSTATUS 10
FPGA _CONF_DONE > 10
FPGA DCLK > 1014
FPGA_nCONFIG , £ 10
L

FPGA PR_DONE

FPGA PR_REQUEST |< >>| 1%
FPGA PR _READY L 10
FPGA PR _ERROR D) 10
FPGA _CvP_CONFDONE ) 10
FPGA MSELO 10
FPGA MSEL1 10
FPGA MSEL2 10
FPGA MSEL3 10
FPGA MSEL4 10
FPGA CEn :> 10
OVERTEMP —

SENSE_SDO T Sg
SENSE_CSn H 29
SENSE_SDI L 29
SENSE_SCK >§:| 29

JTAG INTERFACE
JTAG BLASTER TDI

JTAG TCK 2 tot11.10
JTAG_EPM2210_TDI no
JTAG_TMS 10.11.19
MAX_AS CONF

ASSP_MODE

ASSP_CPLD_MRn

14
& 20
—"

FLASH INTERFACE
FM_D[15:0]

oy 5014
FM_A[26:1]

oy 5014
FLASH_WEn
FLASH CEn '< )j ibliA
FLASH OEn T S 4 i4
FLASH RDYBSYn '< | 9'14
FLASH ADVn 5'14
FLASH RESETNn 4'14
FLASH CLK 10,14

ON-BOARD USB BLASTER Il

USB_CFG[11:0] > 19
L >

EXTRA_SIG[2:0]

USB_CLK

=) 9,19
19
M57O CLOCK 19
FACTORY_STATUS 19
FACTORY_REQUEST 19

CLOCK INTERFACES

CLKIN_MAX_50
CLK125 EN
CLK50_EN
Si570_EN
SI571_EN
CLOCK_SDA
CLOCK_SCL

|

00 0O 00 0O 0O O

MAX CTL INTERFACE

MAX_OEn 5
U32E MAX_CSn S 5
MAX V 1.8V MAX_WEn > 5
Power T MAX_CLK 9
FL | GNDINT veenT =2
ﬁ? GNDINT VCCINT ﬁi(l) SDI INTERFACE
79| GNDINT VCCINT (3 SDI_A TX_EN
GNDINT VCCINT 416
J10 J7 SDI_A_RX_BYPASS 216
58| GNDINT VCCINT =39 SDI A RX_EN '
i1 | GNDINT VCCINT (&g 416
L10 | GNDINT VCCINT M7 DIPSWITCH INTERFACE
GNDINT VCCINT 25V
AL c1 T CLK_SEL
A16 | GNDIO VCCIOL 5 CLK_ENABLE > 2620
B15 | GNDIO veclol 1756 FACTORY USER & 20
55| GNDIO VCCIOL 571 FORCE_FAN >
Gio | GNDIO VCCIO1 10
GNDIO
S7 1 GNDIO vecio? ot
G8 GNDIO VGOI02 A3 PUSH BUTTON INTERFACE
G9 F8
K10 | GNDIO VCCIO2 [y PGM_SEL 20
T gmg:g VCCIO2 1.8V  PGM CONFIG )§ 20
K8 C16 CPU RESET
Ko | GNDIO VCCIO3 11 T . X 10.20
R15 g“g:g ‘\;gg:gg J11 LED INTERFACE
R2 | GNDIO vCCios |28
= PGM LED[2:0]
T NBe P K
GNDIO VCCIO4 MAX_RESETn —
6 | GnpIo VCCIO4 #?4 MAX_ERROR o
= VCCIO4 =3 MAX_LOAD 38
VCCIO4 MAX_CONF_DONE 20
5M2210ZF256
Y HSMA_PRSNTn
.5\ HSMB_PRSNTn Bg 2’12‘38
CLK_CONFIG

U32A U32B
MAX V MAX V
FPGA CONFIG DO D3 BANK1 J4 FPGA nSTATUS SI571 EN D4 BANK2 E10
DIFFIO_LIP  DIFFIO_L13P DIFFIO_TIP DIFFIO_T13P =31
FPGA CONFIG D1 c2 _ _ KL FPGA CONF _DONE BL _ _ ALl
FPeA CONFIGTD3 €5 DIFFIO_LIN  DIFFIO_L13N |33 FPGATCLK *—&5{ DIFFIO_TIN  DIFFIO_T13N [~
FPeA CONFIGTD3 E5| DIFFIO_L2P  DIFFIO_L14P |5 *—&7| DIFFIO_T2P  DIFFIO_T14P 375>
FPGA CONFIG D4 D2 | DIFFIO_L2N  DIFFIO_L14N =7 FPGA CEn B4 | DIFFIO_T2N  DIFFIO_T14N [FET7 \iax CONF DONE
FPGA CONFIG DR £+ | DIFFIO_L3P  DIFFIO_L15P |3 *—5g| DIFFIO_T3P  DIFFIO_T15P 515
DIFFIO_L3N  DIFFIO_L15N F5— »%—=2- DIFFIO_T3N DIFFIO_T15N [a35—<
FPGA CONFIG D6 D1 _ _ 2 ASSP_CPLD MRn E6 _ _ Ci1
EPCA CONFIC DY E5—| DIFFIO_L4P  DIFFIO_L16P 3 *—ge| DIFFIO_T4P  DIFFIO_T16P 573 pGM SEL
DIFFIO_L4N  DIFFIO_L16N [—— »%—=2 DIFFIO_T4N DIFFIO_T16N
Eggﬁ ggmi:g Bg Ef DIFFIO_L5P  DIFFIO_L17P m% EXTRA_SIGO ggmgg ggr ég DIFFIO_TSP  DIFFIO_T17P gﬁ Egm ESE’)\'OF'G
FPGA CONFIG D0 £ DIFFIO_LSN  DIFFIO_L17N Frz— 2ENSESD0 56| DIFFIO_TSN  DIFFIO_T17N [-613—PaM LEDL
DIFFIO_L6P  DIFFIO_L18P a— DIFFIO_T6P  DIFFIO_T18P
FPGA CONFIG D1l F2 _ _ 3 SENSE_CSn E7 _ _ B16 _ PGM LED?
FPCA CONFIGTDs F1| DIFFIO_L6N  DIFFIO_L18N FRT— EpGA nCONFIG G| DIFFIO_T6N  DIFFIO_T18N
EPCA CONFIG D13 Fe| DIFFIO_L7P  DIFFIO_L19P —pir OVERTEMP *—g7 DIFFIO_T7P
DIFFIO_L7N  DIFFIO_L19N F5—X DIFFIO_T7N
FPGA CONFIG D14 ___ G2 N2 D8 A13  CLK SEL
EPGA CONFIGDIe—Gg ] DIFFIO_L8P  DIFFIO_L20P —pi5— —2=—{ DIFFIO_T8P I0B2_6 [~aTe—CIKENABLE
DIFFIO_L8N  DIFFIO_L20N [——— 2L pIFFIO T8N 10B2_7
L OL| o e DIFFIO Loip LN FPGA CvP_CONFDONE HSMA PRSNTn B8 | Lo Top 082 8 A2 FACTORY USER
G4 _ _ P2 FPGA PR ERROR HSMB_PRSNTH A8 _ 8 [z MAX_ERROR
VAX AS CONF *—F5| DIFFIO_LON  DIFFIO_L2IN 2| DIFFIO_TON I0B2_9 (25 VA TORD
DIFFIO_L10P »—2=2- DIFFIO_T10P 10B2_10
G5 _ E2 FPGA PR READY CLK50 EN E9 _ _10 "B10  FPGA MSELOD
»%—22— DIFFIO_L10N I0B1_1 DIFFIO_T10N I0B2_11
A3 _ 1Fs FPGA PR _REOQUEST CLK125 EN B9 _ _11 B3 FPGA MSELL
»%—> DIFFIO_L11P I0B1 2 DIFFIO_TL11P I0B2_12
1 _ 2 [HL FPGA PR DONE CLOCK SDA D9 _ 12”10 FPGA MSEL2
*—327| DIFFIO_L1IN I0B1 3 [z SRS ATo| DIFFIO_T1IN I0B2_13 -&17—FPGASELS
%*—35-| DIFFIO_L12P IOB1_4 e~ SLACK el Co | DIFFIO_T12P I0B2_14 (&5 FPGA MSELa
%—=< DIFFIO_L12N I0B1 5 X DIFFIO_T12N I0B2_15
c7
:855%? D10 " CPU RESETn
USB _CLK H5 P3  JTAG TCK _17["D11 __SDI A TX EN
CLK_CONFIG 35 | |OB1/CLKO TCK 75 JTAG EPM2210 TDI 10B2_18 b5 SDI_ A RX BYPASS
IOB1/CLK1 DI s JTAG BLASTER TDI I0B2_19 ™¢g SDI_A_RX_EN
TDO [N JTAG TS I0B2_20
™S
5M2210ZF256
5M2210ZF256 JTAG EPM2210 TDI R340 DNI___ JTAG BLASTER TDI
INSTALL R340 ONLY WHEK XIAX V IS NOT POPULATED.
us2c u32D
MAX V MAX V
BANK3 BANKA4
M AL % DIFFIO_RIP  DIFFIO_R13P jig Em Bg EM A6 % DIFFIO_B1P DIFFIO_B14P gllg mx 852
A G157 DIFFIO_RIN  DIFFIO_R13N St D2 ENAE | DIFFIO_BIN DIFFIO_B14N N7 AKXV En
DIFFIO_R2P  DIFFIO_R14P DIFFIO_B2P DIFFIO_B15P
FM A3 E13 | _ K13 __FM D3 FM_A24 P5 _ _ TiL __MAX CLK
A E15 DIFFIO_R2N  DIFFIO_R14N —fe—FvBa EVVE =3| DIFFIO_B2N  DIFFIO_B15N 575
EVAE 51=| DIFFIO_R3P  DIFFIO_RI5P Meir—FriDE Ne| DIFFIO_B3P  DIFFIO_B16P —gip><
EV AR Fir| DIFFIO_R3N  DIFFIO_RI5N 16 ——FM D3 *—pa—| DIFFIO_B3N DIFFIO_B16N {15
AT 56| DIFFIO_R4P  DIFFIO_R16P FiT—Fvi Do FLASH WEn *—X@~| DIFFIO_B4P  DIFFIO_B17P i1
DIFFIO_R4N  DIFFIO_R16N DIFFIO_B4N DIFFIO_B17N ==X
EM_A8 F13 | DIFFIO RSP DIFFIO_R17P oo — FM D6 FLASH CEn RS | DIFFIO_BSP  DIFFIO_B1gp [—ro—— EXTRA SIGL
FM_A9 E15 _ _ [12 _ FM D9 FLASH OEn M6 _ _ R13
DIFFIO_RSN  DIFFIO_R17N DIFFIO_B5N  DIFFIO_B19N oy
FM_AL0 El6 _ _ M16 __EM D10 FLASH RDYBSYn TS _ _ R12 - ASSP MODE
FM ALL Fis | DIFFIO_R6P  DIFFIO_RI18P M 93—y pig FLASH RESETn p7 | DIFFIO_B6P  DIFFIO_B18P "p17 V570 cLocK
DIFFIO_R6N  DIFFIO_R18N DIFFIO_B6N DIFFIO_B18N
FM A2 Gl4 | | M15 __FM D12 FLASH CLK RG _ | N12 _ FACTORY STATUS
DIFFIO_R7P  DIFFIO_R19P DIFFIO_B7P DIFFIO_B20P
FM A13 F16 _ _ L14 __FM D13 FLASH ADVn N7 _ _ R14 _ FACTORY REQUEST
ENVCALL GI3 | DIFFIO_R7N  DIFFIO_R19N [Nig—FM D1a 7| DIFFIO_B7N  DIFFIO_B20N [pis——530 PCIE 375G BN
EVRNG Gic| DIFFIO_R8P  DIFFIO_R20P [ii3—FM D15 *—R7| DIFFIO_B8P  DIFFIO_B21P s ERA 163
DIFFIO_R8N  DIFFIO_R20N < DIFFIO_B8N DIFFIO_B21N
FM A16 G12 N15  FORCE FAN USB CFG2 P8 R16
EVAL Gic| DIFFIO_R9P  DIFFIO_R21P |17 UsE Gras 7| DIFFIO_B9P  DIFFIO_B22P [-pi3<
SV Hia| DIFFIO_RON  DIFFIO_R2IN [pie— OB Crea N&| DIFFIO_BON  DIFFIO_B22N [~
EVING Hi=—| DIFFIO_R1OP  DIFFIO_R22P 577> UsEGras 5| DIFFIO_B10P I0B4_28 115>
eV A0 Hi13 | DIFFIO_RION  DIFFIO_R22N UsE CFee Tg~| DIFFIO_B1ON I0B4_29 g
DIFFIO_R11P DIFFIO_B11P I0B4_30 pa—x
FM A21 H16 D13 USB_CFG7 To R4 USB_CFGO
DIFFIO_R11N I0B3_21 R DIFFIO_B1IN 10B4_31
FM A22 113 _ _21 B4 USB _CFG8 RO _ 31 710 USB CFGLL
J16-| DIFFIO_R12P IOB3_22 7 UsE CFeo Po| DIFFIO_B12P I0B4_32 |7 UeB CFaT
»%—~=>— DIFFIO_R12N IOB3 23 X DIFFIO_B12N I0B4_33
IOB3_24 % 'Cféé( gFEélEJ u mg DIFFIO_B13N/DEV_CLRn
CLKIN MAX 50312 IOB3 25 735> DIFFIO_B13P/DEV_OE ey
T 10B3/CLK2 I0B3 26 |13 : -
%25 |OB3/CLK3 I0B3 27 =2 TR L
5M2210ZF256 _|__2' oD
—_ 100MHz
1.8V VCCINT 2.5V 2.5V VCCIO 1.8V 1.8V VCCIO
_|cs14 |csa6 |cso2  [cs36  |cs19  |c533 534 | C520 _|cs37 | care cs05 |cs04 [cs03 |cara |csa7 |cs18  |cs15  [CB16 | C517
0.1uF 0.1uF

EZUF 0.1uF

1C478 C477
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SDI Cable sDriver, Equalizér, and SMB

75 Ohm Impedance
L11  5.6nH
1 2
3.3V_SDI_A
R290 750 J12
| R2sg 79 €418 ||4.7uF__ SDI A TXBNC P 1 °
3.3V_SDIA 3.3V_SDI_A I @ [ Mini SMB
SDI A TX P C417 ||4.7uF Us0 | Right
[ 1 Cable |9 R278 75 ~N®|¥]°| Angle
SDI_A_TXCAP_P 1, o, Driver t
SDI A TX N C431 ||4.7uF SDI_A_TXCAP N 2.7 Sb! 12 SDI_A_TXDRV_P =
7 Y -
> [ 4 sbi % 11 SDI_A TXDRV N
SDI_A TX_SD_HDn 10 _
+ [ 2 SDI A TX RSET 2 gg’gg
3.3V_SDI_A E— T
- 5| RSTO 13—
SDI A TX EN »—5 N RSTI FAULT [——x
415 > ENABLE
7 R291 75
5 SDA
R28d  |R277 SCL
341 \cs VEE |2
15| \ce CENTERMAD 22 | R284 75 C432 H4.7uF SDI_A_TXBNC N
49.9 9.9 LMHO0303 = L12 5.6nH
) 1 2 R292
75
C413
— 3.3V 3.3V_SDI_A
0.01uF "|' T —
L104) _ _ _ _
= {/ 1200hm FB
C382 C459 c415 C381
c414 . . .
22uF F 0.1uF 220nF 220nF
75 Ohm Impedance = = = = =
L9 3.9nH
1~ 2
J11
° 1 SDIAINP1 _ C373_||1uF
Mini SMB [
R268 75 R27
ol<lo N| 75 3.3V_SDI_A
—_ = u47
SDI_A_EQIN_P1 2 13
c372 ||1uF SDI A EQIN N1 37 SbI VCC1 T1g
=56 1] d spi vce2
3.3V_SDI_A 7 11 SDO A P C62  ||4.7uF _ SDI A RX P .
SDI_A RX_CDn 15 Y| BYPASS SDO 770 SDO A N C63 | [4.7uF || SDI_ A RX_N B; 7
29 CD SDO [
SPI_EN
37.4 ng 3v SDIA 2 JUto SLEEP
= = AECL 5 | apce
4,15 I:> SDI_ A RX BYPASS * |C346 H 1uF 6C AEC- .
VEE1
DI_ A RX_EN
415 > S * 13 MUTE VEE2 ?7
R273  [R263 Y| MUTEref DAP
LMH0384 e
3.3V_SDI_A .
s D32 0 0
75 R274 ”
Green_LED
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10/100/1000 Ethernet

RGMII Mode (default)

UL11A
27 8 ENET GTX_CLK
2.5V ENET RESETn 28| COMA [ GTX_CLK{Z
e RESET N TX_CLK ¢—o—x
9 ENET_TX_EN
| Rras 4.7K ENET_MDIO 4 = TX_EN |
L R40 4.7K__ENET_MDC > 4 65 TX_ER
{Rr39 2.7K__ENET_INTn M 2.5V 64 1| CONFIGO 11 ENET_TX_DO
[ R43 27K _ENET RESETn » M 63 1| CONFIG1 TXDO f75 ENET TX D1
J9 2.5V 61 ggmi:gg %B; 14 ENET TX D2
ENET LED DUPLEX 1 ENET TX D
9 T Y gg CONFIG4 . TXD3 13 3
R229 49.9 MDI_PO vee | ENET_LED RX 58 ggNF'gg 9 TXD4 75
C262 ||0.01uF [ R230 49.9 MDI_NO 00 p L = NFI Y 385 19
“"Ro31 29.9 MDI_P1 C TDng 2 MDI_PO 20 | oo o TXD‘; 20
c263 |[0.0uF [ R240 49.9 MDI_N1 _ | MDI_NO 31 = = 1
“"R238 49.9 MDI_P2 o1 p L3 MDI_PL 33 mg:l—s = - exeLK 42 ENET RX CLK —
c294 |[0.0wF [ R239 29.9 MDI_N2 [ TbiPI—5 MDI_N1 34 P |z = CLKq 9z ENET RX DV
= TD1_N MDILN |3 g RX_DV
R246 29.9 MDI_P3 _ MDI_P2 39 | WOAN | 3 N R =
c318 ||0.0uF [ Ro47 49.9 MDI_N3 4 MDI_N2 41 P = = _ 7
¢ [ b2 P | MDI_P3 42 | MDIZN | = S 95 ENET_RX_DO
TD2 N MDI3 P | = RXDO ENET_TX_DI[3:0]
MDI_N3 23 = 92 ENET RX D1 4
7 MDI3_N 9 RXD1 g3 ENET RX D2 1
= oo [ IP3 P ENET_MDIO 24 RXD2 797 ENET_RX D3 ENET_RX_DI[3:0] 4
< < TD3 N MDIO = RXD3 »
g ENET_MDC 25 | MO = o [90
a'a 10 ENET INTn 23 5 89 ENET GTX CLK 4
2.5V zz GND INT_N RXD5 =57 ENET TX EN )§:|
: | 87 4
e ——L 37 | Hspac_p §§B$ 1 86 ENET_RX DV | 4
m— == | 4 ENET RX CLK
o HFJ11-1G02E = 38 HSDAC N ] Q o _RX_ ):gg 4
R52 ENET_RSET 30 CRS g3
ey =5 RSET — coL F=—
100k o = == »—>~ SEL_FREQ 79
1 4 - s S_CLK_P'W(
EN  vCC 22 g| SCLKN¢g—
“—EEb125CLK & S IN_P fa—x
2y GND ouT B ENET XTAL 25MHZ gi XTALL E STINN Hg%
H—22— XTAL2 =l sourp ==
. _OUT_P 5
1 25.00MHz _|cass 53 ) Jlac: _LSourn [
- T~ =
0.01uF | A7\ et S Lep 1x |68 ENET LED TX
= 49 - _TX "9 ENET LED RX
_— »— N TCK [ LED_RX
= 24 = 70 ENET LED DUPLEX
“—==9 TDI | LED_DUPLEX
2.5V R44 R49 50 > 73 ENET LED LINK1000
T 4.99K 47K 6 TPO LED_LINK1000 77 ENET_LED LINKL00
' ' AN TMS LED_LINK100 775 ENET_LED LINK10
LED_LINK10
Q2 oRIBS N8N 88E1111
U11B ENET_DVDD = =
xX X IIT T
32 38 2888 35335 1
36 |~vOP 33 29992 585 DBVPDIT6
= AvDD £8 229 DvDD g5 D22 2.5V
20 ﬁxgg Bxgg 15 Green LED T
25 57 ENET LED TX R212 220
25 AVDD DVDD 25 K—o
AVDD DVDD 7 D23
DVDD
13 71 Green LED
»—=2+ NC1 DVDD
1 ENET LED RX
51| \Sh ovoD [ R211 220 ‘ |
97 D26
VSS Gre‘e\r"n\_LED
88EIL11 ENET LED LINK1000 R206 220 8
pr— >
= D25
Gre‘e\r"n\_ LED
ENET LED LINK100 R207 220
b
Place near 88E1111 PHY K—‘
2.5V ENET_DVDD D24
Green_LED
_ _ _ ENET LED LINK10  R208 220 \\K

60 |c36

B
0.1uF 0.1uF 0.1uF _EluF
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6
10,11,15,19

11

6

12v 3.3V

C131 C130

10uF 10uF

[T\:I?\I\I\I\I\l\l\l\l

HSMC Port A & Port B

J2
J1
— 2 F2—
% L 2 PLACE NEAR JTAG_TCK PIN NEAR HSMC PORT A g é 4 g PLACE NEAR JTAG_TCK PIN NEAR HSMC PORT B
& 3 4 X _ H 5 6 ﬁ _
215 6 Fo—x P 8 —x
7 JTAG TCK _R11 DNI 9 10 JTAG TCK _R109 100 c133
97 8 AN | [ONI 119 0 H9.0pF
— 9 10 H—= 1 12
1 12 = = e 13 14 g =
1513 14 < T HSMB Tx P3 17 ] 16 16 718 "HSMB RX _CP® HSMB RX_P3 _
« HSMA TX_P3 17 1573 ig SMA RX_CP® R171 HSMA .7 { HSMB TX N3 __19 g %g 20 __HSMB_RX CN® HSMB_RX_N3 7
{ HSMA _TX_N3 19 : HSMA RX_CN® R170__HSMA S SHSMB TX P2 21|21 29 [22_HSMB RX CPD HSMB_RX_P2 7
{ HSMA TX P2 21 | 19 0 HSMA RX _CPD R169 HSMA S { HSMB TX N2___23 | 2L 24 __HSMB RX CND HSMB_RX_N2 .
C ASMA_TX_N2 23 | 2L 22 HSMA_RX_CND R168 HSMA 77 { HSMB TX PL___ 25 | 23 24 ™26 _HSMB RX _CPD HSMB_RX_P1 7
{ ASMA TX P1 25 gg 5‘6‘ HSMA RX _CPD R162 HSMA S CASMB TX N1 27 g? gg 28 _HSMB RX _CNOD HSMB_RX N1 7
{ HSMA TX_N1 27 HSMA RX_CND R161_HSMA S { HSMB TX PO___ 29 30 _HSMB RX CP®@ HSMB_RX_PO 7
< HSMA_TX_PO 29 | 27 28 HSMA_RX_CP® R142_ HSMA 77 C HSMB TX NO__ 31 | 29 30 732 HSMB _RX_CNO HSMB_RX_NO 7
{ ASMA _TX_NO 31 5913 gg HSMA _RX_CNO R141_HSMA 7 { ASMB_SDA 33 gé 3421 34 HSMB SCL
“SMA SDA 33 HSMA SCL JTAG TCK 35 36__HSMB JTAG TMS &
X JTAG TCK 35 | 33 34 HSMA JTAG TMS S 1 " HSMB JTAG TDO 37 | 3° 36 738 HSMB JTAG TDI_ Y
HSMA _JTAG_TDO 37 g? gg JTAG_FPGA TDO__» 1011 ga HSMB_CLK_OUTO 39 g; 23 40 __HSMB_CLK_INO _; > 6 HSMC PORT A INTERFACE
HSMA_CLK_OUTO 39 HSMA CLK INO___ >6 L _
39 40 L HSMB_WEn 41 42 HSMB_RASh HSMA_D[3:0] _—
HSMA_DO 41 HSMA D1 HSMB_ADDR_CMDO 23 |41 42 74 HSMB_CASNH Yy ——
HSMA D2 23 | 41 42 HSMA D3 25 | 43 44 75 SMA_TX_D_P[16:0] 5
25 | 43 44 HSMB_DQO a7 | 33V 12V 73 HSMB_DMO - o S
HSMA TX D _PO 47 | 33V 12v HSMA RX D _PO HSMB_DO1 29 | 47 48 M50 HSMB_AO HSMA_TX_D_N[16:0] > 6
HSMA TX D _NO 29 | 47 48 HSMA RX_D_NO 51 | 49 50 52
49 50 3.3V 12V HSMA_RX_D_P[16:0]
51 > HSMB_DQ2 53 52 HSMB_A1 6
HSMA TX D P1 53 | 3:3V 12v HSMA RX D P1 HSMB_DO3 55 | °3 54 "5 HSMB_A2 _
HSMA TX D N1 55 | 53 54 HSMA RX D N1 57 | 2° 56 58 HSMA_RX_D_N[16:0]
55 56 3.3V 12V {C>»s
57 HSMB_DQ4 59 60 HSMB_A3
HSMA TX D P2 59 | 3:3V 12v HSMA RX D P2 HSMB_DO5 51 | 99 60 753 HSMB_A4 HSMA_CLK_OUT P211<:| 6.9
HSMA TX D N2 61 | 29 60 HSMA RX D N2 53 | 61 62 754
63 glgv 15\2/ HSMB_DQ6 65 g-53V 1%\6() 66 HSMB DQS PO HSMA_CLK_OUT_N[2:1] 169
HSMA TX D P3 65 | 3 HSMA RX D P3 HSMB_DO? 67 68 HSMB_DOQS _NO ’
HSMA TX D N3 67 | 6° 66 HSMA RX D N3 69 | 87 68 70 HSMA_CLK_IN_P[2:1]
67 68 3.3V 12V » 9
69 HSMB_DQ8 71 72 HSMB_DM1
HSMA TX D P4 71 | 3:3V 12v HSMA RX D P4 HSMB_DO9 73 | /1 72 72 HSMB_Ab HSMA_CLK_IN_N[2:1] — o
HSMA TX D N4 73 | /1 72 HSMA RX D N4 75| 3 476
75 73 74 HSMB_DQ10 77 | 33V 12V =g HSMB_AG HSMA_PRSNTn {61520
HSMA TX D P5 77 | 3:3V 12v HSMA RX D P5 HSMB_DO11 79 | /7 78 T80 HSMB_A7 -
HSMA TX D N5 79 | 77 78 HSMA RX D N5 8L | /9 80 g2
81 |/ 80 HSMB_DQ12 83 | 33V 12V 754 HSMB_A8
HSMA TX D P6 83 2-33V 128\4 HSMA RX D P6 HSMB_DO13 85 gg gg 86 HSMB_A9
HSMA TX D N6 85 HSMA RX D N6 87 88 HSMC PORT B INTERFACE
87 253\/ 1?\? HSMB_DQ14 89 g.gsv 1%‘6 90 HSMB_DQS P1 _
HSMA TX D P7 89 | o % HSMA RX D P7 HSMB_DOQ15 oL | 7 95 |92 HSMB_DQS_N1 HSMB_A[15:0] s
HSMA TX D N7 91 HSMA RX D N7 93 94 _
93 | 9L 92 HSMB_CLK OUT P1 o5 | 3:3V 12V 795 HSMB_CLK IN P1 HSMB_BA([3:0] 16
HSMA CLK OUT P1 95 | 33V s HSMA CLK_IN_P1 HSMB_CLK_OUT N1 o7 | oo [98 HSMB_CLK_IN_N1 y—
HSMA CLK_OUT NL 97 HSMA CLK_IN N1 99 100 _DM[3:
591 97 98 3.3V 12V s
3.3V 12v HSMB_DQ16 101 102 HSMB_DM2 HSMB_DQI[31:0] —>6
HSMA TX D P8 101 HSMA RX D P8 HSMB_DQ17 103 | 101 102 7754 HSMB_AL0 _
HSMA TX D N8 103 | 101 102 HSMA RX D N8 105 | 103 104 706 HSMB_DQS_PI[3:0] 5
105 | 103 104 HSMB_DQ18 107 | 33V 12V 7708 HSMB_Al1 ) >
HSMA TX D P9 107 §637V 11%:; HSMA RX D P9 HSMB_DO19 109 ig; i(l)g 110 HSMB_A12 HSMB_DQS_N[3:0] 6
HSMA TX D N9 109 HSMA RX D _NO 111 112 _
11 109 110 HSMB DO20 113 33V 12V 1% HSMB AL3 HSMB_CLK_IN_P[2:1] —6s
HSMA TX D P10 113 | 33V 12v HSMA RX D P10 HSMB_DO21 115 | 113 114 176 HSMB_Al4
HSMA TX D _N10 115 | 113 114 HSMA RX D _N10 117 | 115 1216 118 HSMB_CLK_IN_N[2:1] — 60
117 | 115 116 HSMB_DQ22 119 | 3:3V 12V =750 HSMB DOS P2
HSMA TX D P11 119 | 33V 12v HSMA RX_D P11 HSMB_DO23 121 | 119 120 M2 HSMB_DQS N2 HSMB_CLK_OUT P21]<:| 6
HSMA TX D N1l 121 Ei’ gg HSMA RX D _Nil 123 ézglv 1122\2/ 124
123 HSMB_DQ24 125 | S 126 HSMB_DM3 HSMB_CLK_OUT_N[2:1] s
HSMA TX D P12 125 | 33V 12v HSMA RX_D P12 HSMB_DO25 127 | 125 126 778 HSMB_A15
HSMA TX D _N12 127 53 gg HSMA RX D _N12 129 é237v 11223 130 HSMB_WEn 6
129 Z HSMB_DQ26 131 | 3 Y [132 HSMB_BAO HSMB_CSn S 6
HSMA TX D P13 131 | 3:3V 12v HSMA RX D P13 HSMB_DO27 133 | 131 132 7132 HSMB _BAL HSMB_CKE S 6
HSMA _TX D N13 133 igé igj HSMA RX D N13 135 é333v 1123\‘} 136 HSMB_CASn » 6
135 3 HSMB_DQ28 137 | 3 138 HSMB_BA2 HSMB_RASNH S 6
HSMA TX D P14 137 | 33V 12v HSMA RX D P14 HSMB_D0Q29 139 | 137 138 m740 HSMB_BA3 HSMB_PRSNTn — 615 20
HSMA _TX D _Ni4 139 | 137 138 HSMA _RX_D_N14 141 | 139 140 M2 HSMB_C P » P
141 é33%/ 112‘3 HSMB_DQ30 143 if3v 1131\‘{ 144 HSMB DQS P3 HSMB C N 6
HSMA TX D P15 143 | 3 HSMA RX D P15 HSMB_DO31L 145 146 HSMB DOS N3 HSMB_g_ADDR_CMDO 0
HSMA TX D N15 145 | 143 144 HSMA RX_D N15 147 | 145 146 7128
147 é“gfi/ llg\‘j HSMB_C P 149 ifgv 11?6 150 HSMB_CKE
HSMA TX D P16 149 | 3 HSMA RX D P16 HSMB C N 151 152 HSMB_CSn 12v
HSMA TX D N16 151 | 149 150 HSMA RX D N16 153 | 151 152 —754
153 é531V 11;3\2/ HSMB_CLK_OUT P2 155 i-535V T N N < ﬁ‘é 156 HSMB_CLK_IN_P2
HSMA CLK OUT P2 155 | 3 < N HSMA CLK IN P2 HSMB_CLK OUT N2 157 A d el ad ool ol oo 158 HSMB_CLK_IN_N2
HSMA CLK_OUT N2 157 | 190 o o 156 HSMA CLK IN N2 1 159 | 157 aalalalala o' 158 7150 HSMB_PRSNTN
o] 157 PNPND DN o' 158 HeMA PRSNTH 3.3V = SPSNTN
3.3V SPSNT L
3 : = 3.3v © Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
3.3V 12v ASP-122953-01 _, « Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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On-éoard USB Blaéter [l

ASSP JTAG INTERFACE

USB INTERFACE

ASSP_CPLD MAX_TCK USB_DATA[7:0]
FX2 SDA _ R210 0 MAX_SDA ASSP_CPLD_MAX_TMS )’:gg 31 _ >+
> 3.3V ASSP_CPLD_MAX_TDO T 21 USB_ADDR[1:0] -y
USB MINI-AB ASSP_CPLD_MAX_TDI . > 21
1 VBUS 5V c211 || O.luF L USB_FULL 4
] 2 FX2 D N | USB_EMPTY > 4
3 FX2 D P us USB_SCL = <5 4
4 R35 DNI 1 4 USB_SDA
GG Mﬁ GND VCC U49A USB_CLK < 2 315
~e 00 202 2 3 A USEOE o
100K R FX2 RESETnh __ n
— R RESET MR X FX2 PA2 2 BANK1 27 FX2 PB6 USB_RDn g
MAX811 FX2 FLAGC 3| 0B1 1 IOB1_17 53 FX2 PBL USB_WRn .
us EX2 PA7 4 | 0Bl 2 I0B1_18 759 FX2 PB3
o ; FX2 _FLAGA 51 :851731 :821&8 gg FX2_SCL M570_PCIE_JTAG_EN 15
M R18 *{eND D- 3.3V U Eﬁ Eﬁi g I0B1 5 10B1 21 732 E;(é Egi
T = e | o s b neser O Smm— T 08173 | 32— DS SN MAX I| USE INTERFACE
—— n _ _
0 — D2 | AVCC RESET [*F3 FX2 SCL_R198 2.00K | 10B1_8 10B1_24 USB_CFG[11:0] 15
[l = AVCC SCL g3 FX2 SDA_R209 2.00K | FX2 PA6 15 38 O
Z7nF |[ ci3 G1 SDA FX2_PB2 16 | 10BL9 IOB1 25 725 Fx2 SLRDn EXTRA_SIG[2:0] > 15
a5 | VCC BY FX2_ WAKEUP FX2 FLAGB 17 | '0B1 10 10B1_26 77 FX2 PDY O
52| vee WAKEUP SR 5| 10B1_11 IOB1_27 75 SR
Cs | Vee H7 FX2_FLAGA FX2_PAL 19 |'0BL 12 I0B1_28 747 FX2_PA5 USB_DISABLEN "
E7 | VCC CTLO G7 FX2_FLAGB FX2_PB5 20 | 0B1_13 I0B1_29 75 C_JTAG_TDO M570_CLOCK S s
ES xgg gt; H8 FX2 FLAGC USB_DISABLER 21 :ggi—ig :851—32 29 C JTAG TMS FACTORY STATUS _ 10
26| oB-1° on5 |50 C JTAG TDI FACTORY REQUEST 1=
Y1 E1 Al FX2_SLRDn - =
= E2 | DMINUS RDYO [Fg7 FX2 SLWRn
. 3 DPLUS RDY1 USB_CLK 12 || o e eLKO Tok k2 C USB MAX TCK __ R62 0 FX2 PDO
r USB_CLK G2 B2 FX2 PBY 14 23 C_USB_MAX_TDI R60 0 FX2 PD2
4.00MH 24M_XTALIN C1 |><FTCALLK|N CLKOUT . IOB1/GCLK1 TE% 25 C_USB MAX TDO __R63 0 FX2 PD3
- c1es 24M _XTALOUT c2 ) S mzx RSEDsAETn ig OBLIDEV CLRn oo 22 C USB MAX TMS _R61 0 FX2 PD1
_ IOB1/DEV_OE
= G8 H3 FX2_PBO _
12pF 12pF FX2_PAl e | PAO PBO "F7 FX2_PB1 EPM570T100 EPM570GT100C3N JTAG INTERFACE
| = EX2 PA2 F8 Eﬁ; Eg; H4 FX2 PB2 Version = 1.1
= = FX2 _PA3 F7 | ohs Pos [ca FX2_PB3 JTAG TCK 10,11,15.18
FX2 PA4 F6 | P73 Pos [H5 FX2 PB4 JTAG_TMS b 101115
FX2_PA5 C8 | one ppe [ G5 FX2 PB5 U49B JTAG BLASTER TDI 1115
FX2_PA6 C7 | bag PBE -2 FX2_PB6 MAX Il JTAG BLASTER TDO > 10,11
FX2 _PA7 Co | PR° Foo [He FX2 PB7Y BANK2 l—>
VBUS 5V R177 100K FX2 WAKEUP JTAG TX 52 | omo 1 OB2 17 |-Z4—_USB DATAO
H2 A8 FX2_PDO SC_RX 53 - _17 775 USB DATAL
RESERVED ~ PDO 37 FX2_PD1 SC_TX 54 | 10B2 2 I0B2_18 |76 USB_DATAZ u49C 1.8V
R176 | c157 F1 PD1 "gg FX2 PD2 JTAG RX 55 | 10B2.3 I0BZ_19 "29—ySB DATA3 MAX I
F2 | AGND PD2 A6 FX2_PD3 FACTORY REQUEST 66 | 10B2._4 I0B2_20 ™78 SB DATA4 Power
20.0K | 0.1uF AGND PD3 Mg3 FX2_PD4 USB_CFG5 57 | 10B2.5 I0B2_21 Mg7ySB_DATAS 11 63
H1 PD4 ma3 FX2 PDb USB_RESETN 5g | |0B2_6 IOB2_22 "85—ySB DATA6 37 | GNDINT VCCINT [~gg
A4 | GND PDS5 m¢3 FX2 PD6 USB_OEn 61 | 10B2_7 IOB2_23 "3~ ySB DATA? 90 | GNDINT VCCINT 739
= = 18V 54| GND PD6 5 SR IOB2_8 IOB2 24 &5 GNDINT VCCINT 3
D27 ) T ca | GND PD7 USB_RDn 66 84 USB_CFGS8 GNDINT VCCINT 3.3V
JTAG RX Y\ RESh JTAG IR262 562 | b7 | GND USB_WRn 67 | 10B2_9 I0BZ_25 "85 JSB_ADDRO 93 31
K 7 Dg | GND FACTORY STATUS _ 68 | 10B2 10 IOB2_26 M35 ySB_ADDRL 32 | GNDIO VCCIO1 775
Green_LED GND USB_CFG3 6o | l0B2 11 IOB2_27 mg7—jsB FULL 26 | GNDIO VCCIOL I3
" D28 hN CY7C68013A_VFBGA M570_PCIE JTAG EN 70 | 'OB2_12 I0B2_28 "85 USB_EMPTY 79 | GNDIO veeiol 15V
JTAG TX XX RESn JTAG Rg61 56.2 | = USB_CFG4 71 | 10B2_ 13 10B2_29 97 ysB scL 50 | GNDIO 24
K 7 EXTRA SIGL 72 :gggfig :83%@2 92 _USB CFGIL 10 g“g:g ¥g2:8§ 80
Green_LEDg g.lésCE NEAR CY7C68013A USB_CFG6 3 o810 08533 | -95_USB_SDA e veei02 759
SC_RX \\K RESNn_SC RXR260 56.2 | 96 USB_CFG10
) IOB2_33 97— ySB_CFGO EPM570T100 EPM570GT100C3N
Green_LED I0B2_34 M58 EXTRA SIG2 Version = 1.1
D30 IOB2_35 M99 UsB_CFGL
sC_TX \\K RESn_SC_TXR259 56.2 USB_CFG7 62 IOB2_36 7700 USB_CFG2
M570 CLOCK 64 :gggggtg :852—% 1 USB CFGO PLACE NEAR MAX Il (U34)
Green_LED — 3.3V 1.5V
EPM570T100 EPM570GT100C3N
= Version = 1.1
1.5V
ASSP_CPLD MAX_TCK DNJ_. R334  SW USB MAX TCK c67 | css | c79
C_USB MAX_TCK 0 I R35 C_JTAG TCK 0 AR5 JTAG TCK
LR 1.00k USB SCL CUTAG TMS 0 \//RBL__JTAG TMS 0.1uF | 0.1uF | O.1uF | 0.1uF 0.1uF | 0.1uF
ASSP_CPLD_MAX_TDO DNJ_. R336  SW_USB MAX TDO {_Res 1.00k_USB_SDA C_JTAG TDI 0 /882 _JTAG BLASTER TDI
C_USB_MAX_TDO 0 I R33T ) 4 1.00k _USB _FULL CITAGTDO 0 /R85 JTAG BLASTER TDO
_Ri6 1.00k_USB_EMPTY = = =
ASSP_CPLD MAX TMS DN . _R32L _SW USB MAX TMS r 2.5V
C_USB_MAX_TMS 0 U R322 RS0 1.00k FACTORY REQUEST
R302 DNl JTAG BLASTER TDI
ASSP_CPLD MAX_ TDI DNA_._R329 _SW USB MAX TDI 3.3V J18 3.3V
C_USB_MAX_TDI 0 U R328 R333 100K SW_USB MAX TCKL [~ |2
SW_USB MAX TDO3 | o 7| 4 Altera Corporation, 9330 Scranton Rd #400, San Dlego CA 92121
R338 1.00K SW USB MAX TMS5 5 6 6 Copyright (c) 2013 Altera Corporation. All quhts Reserved.
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User I/O

D14 _Green_LED 2.5V
PGM_LEDO \\K RESn PGM1 LEDO  R163 56.2
D13  Green_LED
PGM LED1 \\K RESn PGM1 LED1  R164 56.2 |
D12 Green_LED
PGM_LED2 \\K RESnh_PGM1 LED2  R165 56.2
2.5V
D5 Red LED
MAX_ERROR \\K RES_MAX_ERROR1 R148 100, 1%
D6  Green LED
MAX_LOAD \K RES MAX_LOAD1 R147 56.2
D7 Green_LED
MAX_CONF_DONE \\K RES_CONF_DONE1rR146 56.2
2.5V
D19
HSMA RX LED \\K RESn HSMA RX_LED R152 56.2 [
Green_LED
D20
HSMA TX_ LED \\K RESnh_HSMA TX LED R151 56.2
Green_LED 3.3V
D1 Green_LED "|'
HSMA PRSNT _R112, A A56.2 \\K
2.5V
D3
HSMB_RX_LED \\K RESh_HSMB_RX_LED R114 562 |
Green_LED
D4
HSMB_TX LED \\K RESn_HSMB_TX_LED R113 56.2
Green_LED 33V
D2 Green_LED "|'
HSMB_PRSNTn _R108 56.2 \\K
SW4 2.5V
8 [— 1 CLK_SEL R34 10.0K B
7 .:I:'. 2 CLK_ENABLE R3425v\/\/\10.0K
6 | ——H3 FACTORY USER _ R347, 10.0K
5| —/—] 4 ASSP_MODE R356 10.0K
| TDAO4HOSB1
2.5V
Swi1
1 —] 16 USER_DIPSWO0 10.0 R140
2 ::I':':' 15 USER DIPSW1 10.0K\5\%R139
3 | —— |14 USER DIPSW2 10.0K. 7\ AR138
4| —— |13 USER DIPSW3 10.0K Y Y AR137 A
5 12 USER_DIPSW4 10.0K 77 \R136
6 ::I':':' 11 USER DIPSW5 10.0K 7\ AR135
7 | —— |10 USER DIPSW6 10.0K 7\ U AR134
8 | /= [9 USER_DIPSW7 10.0K 7\ ~R133
TDAOSHOSB1

LED INTERFACE

D18 _ Green_LED 2.5V
USER_LEDO \\K RESn LEDO R153 56.2
D17  Green_LED
USER_LED1 \\K RESn_LED1 R154 56.2 |
D16 Green_LED
USER_LED2 \\K RESn LED2 R155 56.2 |
D15 Green_LED
USER_LED3 \\K RESn LED3 R156 56.2 |
D11  Green_LED
USER_LED4 K RESn LED4 R129 56.2 |
D10 Green_LED
USER LED5 \\K RESn LED5 R130 56.2 |
D9 Green_LED
USER_LED6 \\K RESnh_LED6 R131 56.2 |
D8 Green_LED
USER_LED7 K RESnh LED7 R132 56.2
2.5V
PCIE_LED X A\ YELLOW LED R357 56.2 4
D35 )
X YELLOW LED R105, 56.2 d
D44 )
PCIE LED X4 XX YELLOW LED R358 56.2 )|
D34 )
b\ YELLOW LED R104, 56.2
D45
5.0V 2.5V
0 R179
0
DNI<DNI U3s
N vcc VL g
S S TRI_STATE
o o
PI DISP DISP_SPI
SP1_SS DIS * VCCIO1  VL_lO1 i SP_SPISS
> VcClo2  vL_l02 —
GND
MAX3373

S5 2.5V
1 == 2 PGM_CONFIG R127, 10.0K T PGM_LED[2:0] ]
©  OpBSwich USER_LEDI[7:0] °
S6 _ :
) 1 —':'—C 2 PGM_SEL R126 10.0K 14
i o PB Switch MAX_ERROR 15
s7 1-_i|3_V MAX_LOAD 15
1 =f— > MAX_RESETn R350 10.0K —gMAx CONF_DONE
q : = = 15
—— ©  Opgswich HSMA_RX_LED > 5
HSMA TX_LED P 6
HSMA_PRSNTn X 6.15.18
St Z;T_V HSMB_RX_LED g o
1 2 CPU_RESETn R128 10.0K HSMB_TX_LED
q - 6
— ©  OpgSwich HSMB_PRSNTn > 61518
PCIE LED X1 4
SE 25v PCIE_LED X4 )E p
1 2 USER_PBO R143 10.0K
1t O OpgSwirch
S2
—135 _':'_opé - USER PB1 R144 10.0K PUSH BUTTON INTERFACE
USER_PB[2:0]
S1 _
) 1 —':'—C 2 USER_PB2 R145 10.0K L >4
i O PB Switch PGM_SEL 15
PGM_CONFIG s
e MAX_RESETn s
— CPU _RESETn 10.15
DIP SWITCH INTERFACE
USER DIPSW[7:0] — s
CLK_SEL ‘
CIK_ENABLE ‘ 515'515
FACTORY USER | s
ASSP_MODE ‘ 15
5.0V J10
%_ B3
3
SPI_SS DISP %‘L
I2C_SCL DISP g_
[2C_SDA _DISP 8 2x16 LCD 12C
9
10
e LCD_HEADER
5.0V 2.5V
4
R241
0
<:| 4 DNI<DNI Ul2
7 3
0 < vCC VL &
§ § TRI_STATE
I2C_SCL_DISP 8 5 DISP_12C_SCL
* VCCIO1 VL I01 4
[2C_SDA DISP ; vécioz  VLT102 4 DISP_I2C_SDA 4
GND
MAX3373
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ASSP CPLD

U23A
MAX 1l
U238 AT B1 BANK1 K3
*—==— |0B1_1 I0B1_17 o
SC_TEST1 AL BANK?2 B5 SEPATAS g; I0B1_2 I0B1_18 % MVE ASSP Core Interf
A70 ] 10B2_1 I0B2_17 |gg 57 10B1_3 I0B1_19 [~ ore Intertace
ATL| 10B2_2 IOB2_18 (g7 *—55| 10B1_4 I0B1 20 |7 ASSP TESTI
A> | 10B2_3 I0B2_19 &g *—p3] 10B1_5 I0B1_21 g ASSP TESTS >§:§ 4
A5 10B2_4 I0B2_20 g9 *—g5 I0B1_6 I0B1 22 [ AR DATASUT 4
I0B2_5 I0B2 21 &5o— *—= I0B1_ 7 I0B1 23 5= | 4
A4 110826 OB2 22 <29 FL 0B s oB1 24 10 ASSP_SHIFT_EN 4
Ag | 10B2_ I0B2 22 "F71~  sc DATAIN I0B1_ I0B1 24 ASSP_RANDOM IN . 4
A6 | lOB2 7 I0B2_23 ["Fg F3 L11 ASSP_CLK S
I0B2_8 I0B2_24 —— <21 |0B1_9 IOB1_25 5= 4
G1 2 ASSP_RUN_IN $ 4
A7 D10 “Gp | loBL 10 IOB1_26 [~z ASSP_SYS RESET 5
Ag | 10B2_9 I0B2_25 D17 57 10B1 11 I0B1_27 [ 4
Ag| 10B2_10 I0B2_26 Hg *—r5 I0B1 12 I0B1 28 [-rz—=
510 10B2_11 I0B2_27 1o *—r5 10B1 13 I0B1 29 [-ra—=
10B2_12 I0B2_28 |E5— <= |0B1 14 IOB1_30 o>
Bé; 10B2_13 I0B2_29 Eﬁ SC V.IN >Tig I0B1_15 I0B1_31 % ASSP CPLD MRn {15
B3| l0B2_14 I0B2_30 g — <=1 |0B1 16 IOB1 32
10B2_15 10B2 31 o
B4 | 10B2 16 I0B2 32 -9
- _ F2 K1 ASSP CPLD MAX TCK
»—=71 IOB1/GCLKO TCK SSP.C < 19
o082 33 |10 SC_CLK EL | Obr e oK 32_ASSP_CPLD_MAX_TDI S 1o
Ons—og [ 11 sc TEST2 D0 IKZ ASSP_CPLD MAX_TDO . <> 19
34 ASSP_CPLD RESET K 1 ASSP CPLD MAX TM
I0B2_35 Jlgo SSP.C SETn Lg IOB1/DEV_CLRn ™S f SSP.C S < 19
F10 I0B2_36 FJ11— sc SHIFT EN »—<- |OB1/DEV_OE
SC_SYS RESET “GiL :8333&% :832—22 K1l DNI
e — DATA FLOWS FROM Ato Y
3.3V 1.5V
u34
11 veel veeo 4
SC_SHIFT_EN 2 13 ASSP_SHIFT EN
SC_DATAOUT 3 | A0 YO 1o ASSP_DATAOUT
3.3V SC TESTL 4 ﬁ% g 11 ASSP_TESTL
Us1 "|' SC TEST2 5|2 val1o ASSP_TEST2
1 4 6 9
GND  VCC C480 3 % G,\TS 7
R304 . 15
ASSP CPLD RESETnh 2 | =esE7 iR -3 ASSP CPLD MRn 0.1uF = ND_EPAD
DATA FLOWS FROM Ato Y DNI 1
100K DNI =
= 3.3V 1.5V
= U3l
12 1 veco veel
SC_CLK 13 2 ASSP_CLK C105 C104
SC_SYS RESET 12 Q ﬁ(l) 3 ASSP_SYS RESET
SC_DATAIN 11 4 ASSP_RANDOM IN 0.1uF 0.1uF
SC V IN 10 | Y2 A2 5 ASSP_RUN_IN
9 Y3 A3 5 p— p—
= Y4 Ad | - -
75— GND OE q
GND_EPAD =
u23c ne DNI )
MAX 1l 1.8V ==
PLACE NEAR MAX Il EPM570 cs Power c7 3.3V 15V
£5-| GNDINT VCCINT gg
GNDINT VCCINT
1.8v G4 | GNDINT VCCINT -2
1.8V B | SNONT veaNT T Loy c122 c121
D5 E3 T 0.1uF 0.1uF
C440 | C434 c433 | c461 ca22 | c439 ca21 D7 | GNDIO VCCIOL 754
E4| GNDIO vcciol g = =
0.1uF | 0.1UF 0.1uF | 0.1UF 0.1uF | 0.1UF 0.1uF G8 g“g:g veciol
= :? GNDIO VCCIO2 gg
— — — - GNDIO vccio? &g
- - - VCCIO2
. DNI
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Power - Cyclone V GT Power

Cyclone V GT Power
U13K
10 Pre-Driver Power C5_VCCIO_2.5V U130
Core and Periphery 2.5V. 3.0V, 3.3V Cyclone VGT U13L
C5 VCC 1.1V ' VC’CPDSA AE15 U133 Power Cyclone VGT
VCCPD3A [FAELS ¢ (25V) Cyclone V GT e GND [4D18 us GNDPOWe GND [H12 Cy(lz:’lone ver
AA13 AP2 AD28 U4 M17
vig | VCC AE17 C5_VCCIO_2.5V I/O Power AP4_| GND GND 7Ac3 U5 | GND GND w23 ower
v16 | VCC VCCPD3BAA MaF15 AD13 APg_| GND GND [acs us | GND GND "u32 A9
via| vee VCCPD3B4A AFia AN | VCCIO3A Ap13| GND GND [~ace U GND GND |3 A19| GND
vir| vee VCCPD3B4A 220 AKTT] VCCIO3A AP1s | GND GND [~acg U10-| GND GND [T A29| GND
vce VCCPD3B4A VCCIO3A GND GND GND GND GND
W21 AF21 AJ8 C5_VCCIO_1.5V AP23 AC8 U12 5 H8
Wio ] vee VCCPD3B4A [~aE5> AGI> | VCCIO3A —= AP25 | GND GND [~a¢1o GND GND GND
vce VCCPD3B4A VCCIO3A GND GND 1 uld | SN GND =8 J26 | GND
W17 AF9 G32 AP33 AC15 U6 L7
vee VCCIO3A VCCIOBA GND GND GND GND —_—
W15 AB26 AHIL U32 ANG AC25 U18 L8 =
= vee VCCPD5A aase VREFB3ANO VCCIOBA GND GND GND GND
w13 | VeS veceoon I vegoon [T29 AN15 ABL U20 9 AP3
v22 | VEC — C5_VCCIO_L5V 9 R26 AN25 | GND GND —AB2 u22 | GND GND 17 ANL | NC1
V20 W25 AB17 VCCIOBA "po3 AM3 | GND GND —AB5 u27 | GND GND 79 AN2 | NC2
vig | vec VCCPDSB [yzg ANTo | Vccloss VCCIOBA [~p33 AMiz | GND GND aga GND GND NC3
vce VCCPDSB VCCIO3B VCCIOBA GND GND LE N GND |2 ANS | \Ca
V16 AM17 N30 AM22 AB7 T2 L34 AML
via] vee P26 ALLa| vcciosB VCCIOBA 157 AM3o| GND GND [~aBg 75| GND GND g7 M2 | NC5
viz ] vec VCCPD6A (28 AR5 | VCClo3B VCCIOBA (37 ALe | GND GND [~ABIT Ta—| GND GND |5 AL | NC6
u21 | VCC VCCPD6A —7g VREF_DDR3A AE16 | VCCIO3B VCCIOBA [~353 VREF_DDR3B ALg | GND GND —AB12 T7 | GND GND g5 ALz | NC7
vce VCCPD6A - VCCIO3B VCCIOBA GND GND GND GND NC8
U19 N26 T AH18 P29 T AL19 AB22 T9 K6 AL3
u17 | V€C VCCPD6A VREFB3BNO VREFB6ANO AL29 | GND GND [~AR32 T11 | GND GND [¢7 ALa | NC9
Uis \\;gg VeCPD7ABA |022 C5_VCCIO_1.5V C5_VCCIO_VAR AL34 | GND GND 17443 Ti3 | GND GND g AK4_| NC10
U13 K15 AD23 A24 AK1 | GND GND —AAz T15 | GND GND k76 AHe | NC11
w55 VcC VCCPD7ABA 75 AN20 | VCCIO4A VCCIOTA 57 Ak | GND GND [~aAE 1| GND GND |8 AR NC12
T35 VCC VCCPD7ABA 50 AN30 | VCCIO4A VCCIO7A [315 AKs | GND GND aa3 T19| GND GND [35 AGs | NC13
T8 VcC VCCPDT7ABA 317 ANZ7 | VCClo4A VCCIO7A Hpe ARG | GND GND [~aag 51| GND GND |37 AFg | NC14
T1e] VcC VCCPD7ABA g ALo4 | VCCIO4A VCCIOTA 553 AK16 | GND GND [~aA10 T52| GND GND [j2 T10-| NC15
vce VCCPD7A8A VCCIO4A VCCIO7A GND GND GND GND NC16
T14 J19 AK21 F19 AK26 AAL2 T34 J13 26
T11 Vec VCCPD7ABA =557 AJ1s | VCCIO4A VCCIO7A FEzg A3 | GND GND [~aATH R3| GND GND 33 9| NC17
Ro1 ] VCC VCCPD7A8A AJos | VCCIO4A VCCIO7A [E5g AJa| GND GND [~aATo R1| GND GND [j33 xor| NC18
Rio| vec AfioE | VCCIO4A VCCIO7A (533 AJe| GND GND aa%9 RE| GND GND |1 561 Nc1o
RI7 Vcc AGo5 | VCCIO4A VCCIO7A 50 A713| GND GND [~aA3Z Ra| GND GND |3 37 NC20
RI5] VCc AFTo | VCCIO4A VCCIO7A &30 AJ23 | GND GND [~y7 Rg | GND GND |2 5 NC21
R13 xgg Configuration Power VREF_DDR3A AC20 | VCCIO4A VCCIO7A mg37 VREF_HsMB ] AJ33 | GND GND [v3 R10 | GND GND "H1g J9_| NC22
b2 18V.3.3v T G0 | VCCIoaA VCCIO7A [-&7g T ARL | GND GND e R12 | GND GND 50 357 NC23
o5 VCC . : C5 VCCIO 2.5V VREFB4ANO  VREFB7ANO AH2 | GND GND (g RIT| GND GND |30 He| NC24
g VCC s GND GND GND GND NC25
AF12 C5_VCCIO_1.8V AHS Y7 R16 G3 G6
VREF_HSMB C5_VCCIO_VAR P16 | VCC VCCPGM ["app7 T Ana24 AH10 | GND GND Ivg Rig | GND GND 7G4 Fa1 | NC26
515 VcC VCCPGM it AR31| VCCIOosA AR20| GND GND [~v1p R20| GND GND [z F35| NC27
N21 | VCC VCCPGM AF29 | VCCIOSA C5_VCCIO_ 2.5V AH30 | GND GND 771 R22 | GND GND /&7 Fa3 | NC28
100, 1% N19 | VCC AE26 | VCCIOSA B17 T AG3 | GND GND 73 R3L | GND GND 7517 E32 | NC29
c188 NT7 ] Vcc AB27| VCCIO5A VCCIOBA et AGZ| GND GND [~12 51| GND GND [&57 E35| NC30
NERES V6| VCCIO5A VCCIOBA e AGE| GND GND [~17 52| GND GND [ g1 Eaa| NC3L
100, 1% e vce AE>7| VCCIOSA VCCIOBA 573 AGa | GND GND [~7g 5e—| GND GND [ S5 NC32
VREFBSANO VCCIOBA [—£g AG7 | GND GND [~yo1 | GND GND £z 31| NC33
= C5_VCCIO_L5V VCCIO8A g AG17 | GND GND w3 p7_| GND GND ["Fi7 D3z | NC34
= - - 725 VCCIOBA E7s AG>7| GND GND [~z 59| GND GND |27 Das| NC35
== - AGss | Vccioss VCCIOBA (513 AFT| GND GND e 577 GND GND [F34 o5 NC36
Auxiliary Power C5_2.5V AD33 | VCCIOSB VCCIO8A —F7g AF2 | GND GND g p13 | GND GND "g5 c1g | N¢37
2B\ AC30| VCCIO5B VCCIOBA 57 AFe | GND GND [wa 51| GND GND [ g3 G35 NC38
17 : 110 V31| VCCIO5B VCCIOBA 575 AFa | GND GND Fwip 515 GND GND &4 S34] Nc39
=552 DNU5 VCC_AUX ¢1g VREF DDR3B Was | Vccloss VCCIOBA a17 AF7| GND GND Wiz 519 GND GND g5 533| NC40
DNU4 VCC_AUX - VCCIO5B VCCIO8A GND GND GND GND NC41
F17 K24 T V29 G16 AF14 W14 P21 E1l A30
25V AGo| DNU3 VCC_AUX afsz VREFB5BNO ~ VREFBSANO AF24| GND GND M6 5| GND GND [ &7 A31| NC42
: *222 pNU2 VCC_AUX L GND GND GND GND NC43
D3 — AE18 = AF34 W18 N3 E31 A32
*—pa| DNUL VCC_AUX FAETS e - AE3| GND GND M0 Nz GND GND |57 A33| NC44
R249 = DNUO VCC_AUX Version = 0.2 Preliminary AE4 g“g gmg W22 N5 g“g g“g D2 NC45
PLL Analog Power AE5 W23 NG D5 5CGTFDOESF35
2.8)-ca £pLL |LACLL AEG | GND GND —w33 Ng_| GND GND |"pg Version = 0.2 Preliminary
2.5V_VCCBAT_SKT VCCBAT Battery Back-up Power veohER M AE7 g”g gmg V1 N10 gmg gmg D18
1.2v-3.0v VCCA FPLL [-aD26 AE8 | GND GND |2 NiL oD GND 228
)i R253 _ HO |\ Conat oehP L [(M26 AEQ | SND V5 N16 D33
10 . AELL GND ~yg Nig | GND GND =3
R248 5CGTFDOE5F35 AE21 GND GND V7 N20 GND GND Ca
334 Version = 0.2 Preliminary AE31 | GND GND g N25 | GND GND 7G5
ADT | GND GND [~1T M| GND GND |78
0.1uF AD2 | GND GND 13 M2 | GND GND |=¢55
DNI AD5 | GND GND [7y15 M5 | GND GND 7g3
— AD6 gmg g“g Vi7 M6 | GND GND 7B
AD7 V1o m7_| GND GND "g33
BTT| © AD9 gmg g“g V21 M9 g“g g“g B34
POS2 POS3 AD10
GND onD 20 M10 | cnp onp 4
— SCGTFDIESF3S - | = SCGTFDSESF35 —_
ul ’ Version = 0.2 Preliminary _ Version = 0.2 Preliminary
20mm Coin Cel
Batteu
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Power 1 - DBC Input & 12V,43.3V Output

12v 12V_ouT
T 0.003 A R252 DC_INPUT
U9
J8 FDMC8878
u16 CONN JACK PWR 1
FDMC8878 2 2
12V_PCIE 1 |_| N ! 3 /\N 5
[2 ] 3 ©
R s lel
lw] 19V
DC Input = 4
U4l DC_IN DC_IN
4 3 1 _ 7] T
U46 2 I(IB\IATE \%JETJ 6 (5 fcat
3 | GATE ouT = GND |—= C244 ca12
2 6 5 7 7uF 22uF 22UF INTVCC 1 c186
IN \6’38 4 e NC EP_GND /E /E 25V 25v ——22uF
e EP_GND [ 0% ThisLTgﬁlggljld be a copper D40 =
— w(Q4 —
LTC4357 = U40 RJK0305DPB =
= K—| pour not a trace. - ¥ CMDSH-3 I—ﬂdrain-tab -
U4 5.0V
FDMC8878 < 26 30 3.3V_MUX
1 MBED1205 T INTVCC 1 25 ] X\:,}lvcc TGl C233 O.1uF b B L4
12V_MUX = /\ = C225 0 R213 24 ce 00S 29 [ Swi 1 _
; 3 » 5 R192 EXTV BOOST1 [ olos 1.2uH
J_&J_ 4.7uF 31 swi RJK0301DPB ‘°[Q va
3.3V_SHDNn 38, e swi |F'drain-tab
pr— o
= | | _10.0K . R22633V ITEMPL 37| RUNL . se1 127 4, 2l I— | V3 cas
DNI | 14 | TV BAM " C248
N 23 1TH1 VFBL = SENSE_PAD ) 100uF 330uF
U44 R201 |R199 1 _ 6.3v
3 1 TK/SS1 —— 2
GATE ouT -
2 6 12V_SHDNn 13 39 LTC3855 S1P _ _ R23 7y
IN oo 4 'I|| 100K . R22512V ITEMPZ 361 RUNZ SENSELY (40 LTC3855 SIN Aok e«
5 ND 7 DNI DNI [ 15 | [TEMP ENSEI1- C245 R227 SENSE_PAD,
NC EP_GND &Y ILIM2 16 5 76K ——
ITH2 PGOOD1 : -
[TC4357 €L L R200 I R 0.1uF
. . INTVCC 1 v @ ~ R221 DIFFOUT
| 35 | oeo 11.5K
3.3V_OUT 3.3V DNI C264 C208 CMDSH-3 DC_IN
T 0.003 R264 | p— - II\D/II—?SAI\ES/?/I%'N D38 R220
@ e 1000pF | 1000pF CLKOUT ! ool C232 2.55K
3.3V_MUXVCCP = R224 RJK0305DPB '°|Q 22UF
169.0K | F'drain-tab 25V
. 4 | senp1 162 |22 4y
= A1 ) SGND2 N1 % = = 12V_MUX
3.3V_PCIE 28 21 €213 0.1uF L3
ole = c214 22 | pONDY BOOST2 |4 Sw2 1 2
R271 D33 LTC4352CDD — 18| S w2 ke 7T olos
DNI 10 ==y 2 D70pF N RIK0301DPB ‘?| Q2 v2
50 cc C383 = ses L2 |F'dfa'“-tab Cc216 |cC187
10 | oo - p— — 4, 2 s mons L2 —22UF=—22uF
7 0.1uF C247 c215 | R203 , kB VFE2 BAM " 25V 25V 68UF
_ 12 o  REVITS 100pF 33pF | 221K VFB p4 25v
SOURCE 2|5 EP — -1 SENSE_PAD 0
3 L1 GATE =3 onD 2 = - pv/FB2
813 =z 1 c246 | R228 SENSED+ [(B—LTC3855 S2P _ R193 4.02K 2
ut Vi = 27pF | 453K DIFFOUT 12 ENSE2+ 9 7C3855 SoN ) R215
N\ 4 Tal DIFFOUT SENSE2- —=ca07 @ 11.8K =
Y 3.3V_MUX DIFFP 17 PG 12V 100K SENSE_PAD,
U19 = DIFFN PGOOD2 0UF R194
—| r— -
FDMC8878 e — L[TC3855EUJ o
= R191
100K
DC_IN DC_IN
FDMC8878 100K R31 4 1 R21 100K T 3.3V_MUX
= i
— u1rz 12V_SHDNn 5 2 3.3V_SHDNn
4 |0 6 3
— D31 || LTC4352CDD R14 R17
8 P 20.0K W2 20.0K
| ovT 152 9 R178 8W SLIDE_DPDT
MAE 17| GATE |2 GND [ 1 00K
* SOURCE|ZIL  EP |7 :
REV — =
191 cro -4 POWER LED = =
1 > 2 -
RSS VIN 33  vce e D21
DNI Altera Corporation, 9330 Scranton Rd #400, San D|eg0 CA 92121
3.3V_MUX ol VW BLUELED Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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12v
C114 C508
——22uF —22UF
25V 25V
1210 1210
CAD Note:

Regulator input caps

Place near regulator controller

C5_VCC_Sw

U24B
gg PVIN w2 28
22— PVIN3
=2 PVINg
23| PVINS 51
PVING SW3 25
2 SW4 29
T PVIN? SW5 (=
| PVING SW6 7~
= PVINg SW7 (75
=~ PVINTO SW8 (72
= PVIN11 SW9 52
& PVINL2 NC
o PVIN13 s
PVIN14 PGND2 |43
59 PGND3 |75
SGN PGND4 |57
16 PGND5 |5
77| SGND3 PGND6 [5g
To-| SGND4 PGND7 |55
55 SGND5 PGNDS |53
56— SGND6 PGND9
SGND7

LTC3613EWKH_6

Power 2 - 1.1V (C5_VCC)

PGOOD_C5_VCC

[ > 2526,27,28
C5 VCC_SNS P
C5 VCC SNS N
C5_VCC_INTVCC
V35
R294 0 0
100K 5 &
U24A D42 " "
P4 =z
PGOOD _C5 VCC R303 0 PGD_C5_VCC 13 [ oo 500sT JAL__C5 VCCBOOST C5_VCC_INTVCC 2 o s voe
C110 L7  0.47uH SENSE_PAD ENSE_PAD
C5 VCC SNs p R311 0 73 PR CMDSH-3 11v REG_VCC T
| caro swi 1O 0.1UF_C5 VCC SW1 ~~~~_2C5 VCC VOUTIR78 0.00, R70 0.001
35 Isat = 20A v v
C5 vCC SNs N R310 10 10nF15 | o swz 744314047 cas ca7 c69
- - 36 Wurth Elektronik 330uF
1-1\L|_ REG_VCC s PGND1 1 16(.):?\L/J F %(.)g\bj F 6.3V
o VOUT = e e —
34 41
R102 R101 VOSNS- INTVCC1 27Ui
13.7K 16.5K 33 C5_VCC_INTVCC 12V
1% 1% 21 INTVCC2 * =
c5 vcc REF [ | VOSNS+ 1
¢ PVINT {cazo | cass Cc116
C5 VCC_TRACK 22 | o ckiss sving 132 11UF I%UF I%JIF
C106 47pF || __c101 1210 = 1210
[ 23 31 C5 VCC_MODE1Q.0K 283 _c5 vGc INTVCC |
0.01UF R99 21*<—(1%) ITH MODE/PLLIN AR
_1_ 1[270pF DNI . R283
— — 438 24 30 j_c419
- - VRNG EXTVCC =
e 127 L DNI = 3.3V
s =
C5_VCC_INTVCC R279 25 ) o 2 qun 128 RUN_C5_VCC 100K . R86
NI R88 R87 0
0 115K (1%) o LTC3613EWKH_6
FSW = 350kHz =S
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Design Note:
Ith is tied to INTVCC for
internal compensation

CAD Note:
Overlap R?? & R??
pads at 1 of the pins
Place resistor & cap
near pin 6

24,26,27,28 PGOOD_C5_VCC [__ Y

Power 3- 1.2V (C5 GTB)

D43
C5_GXB_INTVCC
Cc108 1uF s CMDSH-3
| C5 _GXB_BOOST
12v
c107 2.2UF T
T 7 C5 GXB SVIN _ R103 10
N QT ~ ~ ~ - ——22uF 22uF
- 0.1uF 25y
= z = a O = =z
g =) z 0 ) S 25V 1210
i o (0] > o} %)
O X %) E 8 1 C488
O - - gr—
0-1uF CAD Note: C5_VCCL_GXBL
C5 GXB RT 1 18 50V — Regulator input caps
RT PVIN Place near regulator controller L13 /) 3A, 30 Ohm FB
N %
2 PHMODE PVIN 17 Design Note:
316.0K Prefer 0603 size cap
R100 25V rated voltage is sufficient C5_GXB_1.2v C5_VCCE_GXBL
3 | oDE sw |18 C5 GXB_SW 0.003
L8 i R307 ~ o~
Design Note: = o5 GXB FB 4 15 — Y Y Y ° ° - ° °
tss = Css x 0.6V/2uA
Ramp rate ~990us FB sw 1.2uH
Isat=11A Cad Note:
,||I €% 133" c5 exB ss 5 | rackiss o |14 Cc507 c112 C506 C111  Place output caps
! I EXPOSED PAD coo R93 == nhearinductor
R92 ONl 10.0K 22uF 22uF 22uF 22uF
XB_INTV XB_ITH \ 1 39pF
C5 G cc _C5 G 6| 11h Y sw 13 P
C94  |[1.0nF__ R91 10.0 o)
[ 1 3.3V 9 2 N 2 =
- z o z = N Z =
Cc98 | |68pF ) [0 @) [0 = = \NO C5 GXB FB |
| | 2 o > o @] @] \\D.
1 u25
= R89 S & 9 S| 8 LTCze05EUF
10K
R94
pcoob c5 vec R84 DNI C5 GXB RUN = — 10.0K
3.3V =—
R90 100K pGooD €5 GXB_ 1.2V

PGOOD_C5_VCC

R83 DNI
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Power 4 - 2.5V (C5 2.5V), 1.8V & 5.0V

Cad Note:
Place capacitors
near PVIN pins

c76 C375
22 =220k lesfen| o] o - [ 2|2 B|B[H]B
25V 25V u21
33v. | 1210 1210 ZZZZZZZZZZZZO C5_2.5V_INTVCC
= = >S>555>5>5>5>5>5555%
R297 30 SVIN ao_aao_aaao_aao_l_u D41
I 1
RO6 75K % FCB 9 CMDSH-3 C5_2.5v
DNI B rvee 8L c423 || 4.7uF L5 \ 3A, 30 Ohm FB
PGOOD_C5_VCC R9S 0 C5 25V RUN C5 25V ION 22 iNTvee (2 ' = W daziaoar v
24252728 [ 3 ' : ION -
oosT |11 C5 2.5V_BOOST ca24 || 0.22uF
BOOST ¢ [ [ 10v L6 0.47uH 2.5V C5_VCCIO_2.5V
3.3V €100 || 1000pF C5 2.5V RUN 12 _
[ RUN/SS ow L8 C5 2.5V _SW 1 2
= ow 28 Isat = 20A
PGOOD C5 2.5V 1 41
R300 100K GOOD_C5 25V 16 | oo sw [
SW 43 47UF
LTC3608 sw 44
29 45 Cad Note:
—=21 EXTVCC SW (¢ ad Note:
. SW Place capacitors 1
Design Note: SwW 47 near inductor =
Ith is tied to INTVCC for c5 2.5V INTVCc R298 DNl c5 2.5V ITH 18 55
internal compensation ITH SW_EPAD R296
13 30.1K
c442 || 15pF 9 VON
[ 21 | NC1 Q
| R305 21K (1%) C5 2.5V ITH CR C441 ||470pF “oa | NC2 x 23 C5 2.5V _VFB |
4 [ 25 NC3 UJI VFB 4
o rm I\ [ NaYaVaVaVaVaVaYaVaYaYaYaYaya)
e 28 g090090940900900490 17 C5 2.5V VRNG
= NCS 5666000000000 m YRNG R295
OO0 ANDNNDNNND 9.53K
12v
2.5V 1.8V C5_VCCIO_1.8V 5.0V
u18 u10
T = 12 1IN VouT = - RI9 N 41y | T =
13 OuT 73 1 control  OUT [
VIN VOUT out F2—
c77 74 14
VIN IN
10uF  |1uF ADy |5 18V _ADJ _ R69 1.50K 43 ca2 IN
9 _— 7
SHDN TuF TOuF SET EP_GND [ cas
— 1 p— p—
- *—5— NC1 6 ?86;1 cas7  |css = = LTI085EDCE ) 2.2uF
*—5 NC2 AGND [ 1~ - -
*——=1{ NC3 AGND
12 N S 1(1) 22uF  |2.2uF L
*—21 NC5 PGND (7 -
EP_GND — —_—
LT3022EDHC = . .
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Power 5 - 1.5V, VIT_DDR3, VREF_DDR3, ENET_DVDD

1.5V_INTVCC
ci1 uF CMDSH-3
7 1.5V_BOOST
c10 2.2uF 12V
1 7 1.5V SVIN 10 R
< o~ I o o C143 c21 C151
N gf o o o - 01 . T/22uF T —22uF
= z = o 9 = z u 25V 25V
< S 1210 1210
3 ¢ 9 g2 8 o C144
© = Z 0 — _—
© - 0.1uF CAD Note:
15V RT 1 18 50V —  Regulator input caps
RT PVIN - Place near regulator controller
2 PHMODE PVIN 17 Design Note:
267K Prefer 0603 size cap
R10 25V rated voltage is sufficient 1.5V_DDR3 C5_VCCIO_1.5v
3 | MoDE sw -2 1.5V _SW 0.003
_ 1 L2 ) R174 A
Design Note: = sy e 4 15 — Y Y Y ° ° ° ° °
tss = Css x 0.6V/2uA .
Ramp rate ~990us FB Sw 1.2uH
sane Isat = 11A Cad Note:
,||| [|_°=" 1.5V_SS 5 TRACK/SS SwW 14 C152 C153 C26 C25 Place output caps
! ) EXPOSED PAD ca RS ——  fearnductor
. 15.0K 22uF 22uF 22uF 22uF
Design Note: 1.5V_INTVCC R7 DNl 15V ITH 6 \ 13 39pF
Ith is tied to INTVCC for ITH S
internal compensation N\ e e
a N\
CAD Note: (i I I 47nF R4 16.9K | sav g . \ o 1
Overlap R?? & R?? - z P z \ £ -
pads at 1 of the pins C3 I I 56pF z o g © % % \9 1.5V_FB |
Place resistor & cap by
i 1 U1
near pin 6 — R3 ~ @ ° = b S « LTC3605EUF
DNI 5.0V
R9
PGOOD_C5_VCC R2 0 = L
24252628 [ L5V RUN = = 10.0K gzt
1.5V
3.3V 1uF U39
3.3V 1 4
T R6 100K p5ooD 1.5V = T = BIAS ouT
3 5 _R196 27.4K )
1_5\/ DDR3 IN ADJ ' d
— 2
€204 64 sHoN onD -2 R197
¢
C118 10uF EP_GND c172 |cis4
[TC3025-1 = p—
3._3rv DDR3 VTT, VREF 10uF = 10.0K 22uF  |2.2uF
U53 =
1(7) VIN VLDOIN i 10.0K R343 = 1
EN REFIN » -
[ R322 10.0K 9 500D
_|c119 VREF_DDR3A =) VIT_DDR3A C538 R348 C120
— EID vo 13 — 100K —=— 1.5V ENET_DVDD
1uF 6 | REFOUT o 2 S vosns 5 _ _ 10uF 1.0nF T ” u7 ,
= 529 0o C543 |C539 |C542 |C540 _|C541 | 13 | VN vouT A T
TPS51200 | o — — 1 c31  [c29 14
0.1uF ) 10uF = VIN
10uF | 1uF 5 DVDD 1.0V _ADJ _ R37 750 _
= = 1.5V_DDR3 9 ADJ
- - SHDN
p— 1 R36
1 - —= NC1
_lcss X—g NC2 AGND g 187 33 _|[c34
3.3V DDR3 VTT, VREF 10uF 15| NC3 AGND ™75 22uF |2.2uF
T u43 = 15| NCa PGND 7 oy
10 2 T 100K R250 = NC5 PGND 777
VIN VLDOIN EP_GND L L
Ty EN REFIN X ¢ — = =
[ Ro37 10.0K M AN LT3022EDHC =
c51 VREF_DDR3B a VTT_DDR3B c56 R243 C295
Ty, En: vo |2 10.0K ——
uF 6 | REFOUT 222 vosns k2 ° ° 10uF 1.0nF Altera Corporation, 9330 Scranton Rd #400, San Dlego CA 92121
1 % O] (ZD Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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Design Note:
Ith is tied to INTVCC for
internal compensation

CAD Note:
Overlap R?? & R??
pads at 1 of the pins
Place resistor & cap
near pin 6

24,25,26,27 PGOOD_C5_VCC [_ Y

Power 6 - LTC3605 VAR

D37
C5_VAR_INTVCC
c12 WF | CMDSH-3
C5 VAR BOOST
12V
Ci1l6 2.2uF
1 7 C5 VAR SVIN _R16 10 T
i % 8 8 § lc“’-’ —ouF l?é’up
= z E a 0 = z 0-1uF 25V
- < 3 & < &8 = 25V 1210
s ¢ & £ g ©° . c141
© - = [ O.1uF CAD Note:
C5 VAR RT 1 18 50V — Regulator input caps
RT PVIN - Place near regulator controller
2 PHMODE PVIN 17 Design Note:
169.0K Prefer 0603 size cap
R26 25V rated voltage is sufficient VCCIO_VADJ C5_VCCIO_VAR
3 | \iopE sw |18 C5 VAR SW 0.003
L1 ) R123 X"
Design Note: = o5 VAR EB 4 15 — Y Y Y ° ° - ° °
tss = Css x 0.6V/2uA
Ramp rate ~990us FB sw 1.2uH
Isat=11A Cad Note:
| €27 || 33"  cs5 vAR ss 5 14 c137 c7 cé C136  Place output caps
1| TRACK/SS sw 1= .
! ) EXPOSED PAD c22 R28 — near inductor
R0 N — 31.6K 22uF 22uF 22uF 22uF
VAR_INTV! VAR_ITH \ 1 39pF
c5 cC c5 61 1y Y sw |13 p
C28 || 220pF R32 14.0K 1% | a \\
Il [ 3.3V - \ 2 j_:
c23 || 10pF ) [0 @) [0 = = \NO VCCIO_VADJ
| | 2 o > o @] @] o J17
e u2 1 2 R11 54.9K
= R33 S TR T = | ¢ LTC3605EUF C5 VAR FB 3 2 RS 28.7K
DNI 5 6 R1 14.7K
pcoob c5 vec R34 0 C5 VAR RUN = — DNI
R27 C5_VCCIO_VAR Voltage
10.0K
Setting VCCIO HSMB SELECT
3.3V NO JUWPER | 2.5V
JUMPER 1-2] 1.8V
R30 100K 500D 5 VAR e JUWPER 3-4] 1.5V
— JUWPER 5-6| 1.2V
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c5_vee
T

V18
1 2

C5

VCC P

1.1V_REG_VvCC
1

C5_VCCE_GXBL
T

RSNS SNS
V19 SENSE PAD

C5

VCC N

RSNS SNS 2

SENSE_PAD
V43
1

C5

VCCEL_GXBL P

C5_GXB_1.2V

C5_VCCIO_2.5V
T

[ oons sne |
RSNS SNS 2
V44 SENSE_PAD

C5

VCCEL GXBL N

RSNS SNS 2

SENSE_PAD
V6
1

N

C5

VCCIO 2.5V_P

[ eons sne |
RSNS SNS

2.5V

C5_VCCIO_1.8V
T

V5 SENSE PAD

C5

VCCIO _2.5V_N

RSNS SNS 2

SENSE_PAD
V37
1 2

C5

VCCIO 1.8V _P

1.8V
1

C5_VCCIO_1.5V
T

RSNS SNS
V38 SENSE PAD

C5

VCCIO 1.8V_N

RSNS SNS 2

SENSE_PAD
V41l
1 2

C5

VCCIO 1.5V P

1.5V_DDR3

C5_VCCIO_VAR
T

RSNS SNS
V42 SENSE PAD

C5

VCCIO 1.5V N

RSNS SNS 2

SENSE_PAD
V39
1 2

C5

VCCIO VAR P

VCCIO_VADJ

RSNS SNS
V40 SENSE PAD

C5

VCCIO VAR N

RSNS SNS 2
SENSE_PAD

Power 6 - Power Monitor

5.37V_MONITOR

) 5.0V
c70 R54 18
u4s 0.1uF 0 wlgslg
C5 VCC P 21 9 oo et
C5 VCC N 22 | CHO  vCC — —
CH1 1
C5 VCCEL GXBL P 23 | REF+
XY|¥|¥|X
C5 VCCEL GXBL N 24| Ch2 |12 s SEE
C5 VCCIO 2.5V P 25 | DNI
C5 VCCIO 2.5V N 26 | <M o 19
C5 VCCIO 1.8V P 27 = 6
C5 VCCIO 1.8V N 28 g:s 0 =
17 SENSE5 SDO
C5 VCCIO 1.5V P 1 SDO 50 SENSE5 SDI
C5 VCCIO 1.5V N 2 | CH8 SDI 78 SENSE5 SCK
CHO SCK P17 SENSE5 Csn
C5 VCCIO VAR P 8| cho CSn ©
C5 VCCIO VAR N Al
HZ CH12
s CH13 5.0V 2.5V
H; CH14  NC1 —Xﬁ 14 u48 1
s CHI5S  NC2 . SENSE5 _CSn 13 ?é)c\?cm o v\ﬁ 2 SENSE_CSn
10 15 SENSE5S_SDO 12 3 SENSE SDO__;
COM  GND SENSES_SDI 11 :O xccz :O x::z 2 SENSE SDI___ .
[TC2418 SENSE5 SCK 10 | IOVCC3 10VL3 75 SENSE SCK___
— — 2.5V 9 ',\?C\Z/C“ 'Olilfé‘l‘ 6
T RrRn1 100k <8 Jhive GND 7
MAX3378
12v =
J15
1 5.0V 2.5V
2 TSENSE FAN CNTL
c78 | c82 c83
2223 2021
Q5 1F _ |0.1uF 0.1uF
. OVERTEMP N
B2 FDV305N N L »15 = =
FAN_2pin_Conn
12v
T U42
5
VIN  OuTl
ouT2
C52 4 ADJINC
SHDN
10uF oND
= GND_TAB
) LT3009xDC

15
> 15
15
15

5.37V_MONITOR

C57

[ 10uF
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Cyclone V GT Decoupling

VCC
C283 | C281 |C279 | C277 |C322 [|C256 |C323 [C306 |C308 |C310 [C312 |C313
C5_VCCIO_1.8V C5_VCCL_GXBL
100uF |100uF |100uF |[100uF |[100uF |100uF [220uF |220uF |220uF |[220uF|47nF |47nF |47nF [47nF |47nF |47nF |(47nF [47nF |47nF |47nF [47nF |47nF
C349 396 C289 331
C284 | C327 [C325 |C309 |C253 | C305 C280 C282 C255 C254 C324 C326 C278 |C311 [Cc285 | C307 . 0.1uF 4.7uF 0.1uF 4.7uF
0.1uF | 0.1uF [0.1uF | 0.1uF [0.1uF [0.22uF |0.22uF |0.22uF |0.22uF |0.22uF |[0.47uF |0.47uF . 4.7uF
C5_VCCE_GXBL

_VCCIO_1.5V

C402 | C302 [C274 C377 | C408 | C406

22nF |22nF [0.01uF [0.01uF |0.01uF |0.01uF |0.01uF [47nF |47nF |47nF

Cc227

C378 | C399

C385 | C368 [C379 | C236

0.1uF | 0.1uF [0.1uF |0.22uF |0.47uF |1uF [1uF 4.7uF

C5_VCCIO_2.5V

-

C386 | C230 C352 |C197 [C199

22nF |0.01uF |0.01uF |0.01uF

0.01uF |0.01uF |47nF [47nF |47nF

C224

C370 | C355

C351 | C348 [C304 |C193

0.1uF | 0.1uF [0.1uF | 0.22uF |0.47uF |1uF [1uF 4.7uF

C407

C259 | C288

22nF | 22nF 4.7uF

C412 |C339 C196 |C198 | C182 [C195

4.7uF 4.7uF [0.01uF |0.01uF |0.01uF |0.0luF |0.01uF |[47nF |47nF |0.1uF [0.22uF |0.47uF |1luF

C5_VCCIO_VAR

C229 | C169 |C181 [C209 C179 |C180

0.1uF | 0.1uF [0.1uF | 0.22uF |0.47uF |1luF [1uF 4.7uF

C292 | C242 [C243 | C333

22nF | 22nF [22nF |0.01uF |0.01uF |0.01uF

C290 | C286 [C287 |C315 |C329 Cc261

0.01uF |0.01uF |47nF [47nF |47nF |0.1uF [0.22uF |0.47uF |1uF 4.7uF

VREF_DDR3A

VREF_DDR3B

C317

0.01uF |0.01uF |0.01uF |[0.01uF |[0.01uF |[0.01uF |0.01uF |0.01uF

PCB1 SCREW1 SCREW2 STANDOFF1
ISCREW3 ISCREW4 STANDOFFP

ISCREWS ISTANDOFFB

ISCREW6 ISTANDOFF#

2
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