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EEPROM
HSMC
Cyclone V E MAXII VCCID
i -
Development Kit MAX V VCCIO
USB Blaster2 PHY VCC
Power Tree Clock Buffer
EPCQ
USB PHY
- 1.2VLDO 1.2V @ 650mA ~ vecio
» 1.5A, +-5% * | PODR2
LTC3026
3V @3IA
DG inout 12V (TA) &
ul 3.3V (5A) Switcher
-2 +-5% 12V @ 4.25A
LTC3855 Dual »  HSMC, Fan
Switcher
1.1V Low Noise 1V @ 41a
- Switcher o
™ sasam » VOO Core
LTC3608 VeCoIo
D FPGA power rails : DDR3
D Board main power rails 1.5V Switcher 1.5V @ 1.24 0.75V LDO 0,75V @ 350mA
> 1.5A, +-5% - 3A, +/-5% ——— i AL
LTC3600 TPS511000GQ
VCCIO

» VCCFD

5V LDO
20mA, +/-5% - 2.5V Switchar 2.5V @3.28 VECAUX
LT3000 - 8A, +/-5% - E—. VCCA_FPLL
LTC3608 VCCBAT

Enet PHY
SSRAM
5V @ 8.8mA Flash
MaX W WVCCIO
3.3V Switcher 2.5V (@ 34 MAXII VCCIO
Len » 300mA, +-5% »  Oscillators, clock
Level Shifter LTC3103 generalors & buffers
0.75 WTT LDO USE PHY
R5232
l 3.3V @ 200maA
1.0V LDO 1.0% @ 500md
VCCIO » 1.5A, +-5% = Enet PHY
WCCPD LTC3026
VCCPGM
537V i@ 0.3ma
537V LDO Flash
- 20mA. +/-5% =  Power Maonitor LPODR2
LT3000 m‘]rsr: LDxOs% 1.8V @ 200mA  MAXI VCCINT
- - ™ MAXWVCCINT
LTCa0251
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Cyclone V E Development Kit Clock Tree
FA-128 CLK_USB SG-310DF 10/1080¥ 1000
24 000OMB-W Cypress 48MHz MAX I 25.0000M-B3 Base T
g 24MHz - CYTCER013A = Embedded USE 25MHz =1 Ethemet PHY
USE Microcontroller Blaster Fixed OSC BBE1111
XTAL
Sis10
MAX
sL1aseonc  COHA ™ System Controller | SEAIOM
Sl Clk fanout fixed os¢
SE 50MHz -
L2 X4 SE CHz SMA
fived osc MHz VDS
50 CH1 2 channels 5
i clock input
SMA Top Bank
clock out
l ICS8543
Clk fanout
BakiA | Bank 7A
Bottom Bank - .
Sis70
LVYDS Clock Qutput
125MHz
]
2 E LVDS
8 programmable
@
: -
: 5|
3 £
]
3
=
-l
]
Bank 34 | Bank 38 | Bank 4A
| T
HSMC
Differential ng‘; ﬁIE
Clock In x2
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EEPROM Interface
e UtA uiB
CYCLONE V E BANK 3 CYCLONE V E BANK 4 EEPROM SCL 14
EEPROM SDA n
Bank 3A (VCCIO=33V) Bank 43 (VCCIO=25V)
CR =]
s G P 2 e < B P
_RX_| _TX_ CRX D P _RX_|
U DIFFI0_RX B11PIDOS2B DIFFIO_TX_BON pa- — P X D R a2 DIFFIO_RX B43P/DQS68 DIFFIO_TX_B41PIDQSE A Hame-2HK-OUT0 LCD DISPLAY INTERFACE
*AHa| DIFFIO_RX_B11N/DQSN2B DIFFIO_TX B12P —HSMG RX D P15 ADT7 | DIFFIO_RX_B43N/DQSN6B DIFFIO_TX_B44P [apiy MG TX D N1z =
*api5 | DIFFIO_RX_B14P/DQ2B DIFFIO_TX_BT2N/DQ2B —HSMG RX D Niz —AET7 | DIFFIO_RX_B46P/DQSB DIFFIO_TX_B44N/DQ6B 3175 HaMG TX D P14 i LCD_DATA[7:0
*F78| DIFFIO_RX_B14N/DQ2B DIFFIO_TX_B13P/DQ2B —HaMC RX D Pi> AKi6 | DIFFIO_RX_B46N/DQ6B DIFFIO_TX_B45P/DQ6B [~aR MG TX D Ni2 e D Y
*—(g~| DIFFIO_RX_B15P DIFFIO_TX B13N/DQ2B EEPROM SGL —HaMG RX D N1z —AKi7 | DIFFIO_RX_B50P/DQ7B DIFFIO_TX B45N/DQ6B [ag HeMGTX D P16 LCD Gsn
*—=— DIFFIO_RX_B15N DIFFIO_TX_B16P/DQ2B EEPROM SDA —HSME RX D PL 7| DIFFIO_RX_B50N/DQ7B DIFFIO_TX_B48P/DQ6B [~AF14—HSMG TX D N1¢ RN 21
DIFFIO_TX_B16N/DQ2B —HSMG RX D N is | DIFFIO_RX_B51P/DQS7B DIFFIO_TX_B48N/DQ6B 51 HoMG TX D P15 LoD WEs 21
—HsNG RX D P13 AFi6 | DIFFIO_RX B51N/DQSN7B DIFFIO_TX_B49P/DQ7B |-ART7—HSMG TX D 21
—HSMG RX D Nis AGis | DIFFIO_RX_B54P/DQ7B DIFFIO_TX_BASN [~a717—HSMG TX D P
- —HSMGRX D P DIFFIO_RX_B54N/DQ7B DIFFIO_TX B52P
Bank 3B (VCCIO=26V) HSMC RX D P16 _AD AJT HSMC_TX D _N10
USB_UART RI AD AE10___USB UART DTR THSMC RX D Ni6 _AEis | DIFFIO_RX B58m/DQSE DIFFIO_TX_BS2N/DQ78 [7A ] HSMC TX
°| —J35 UART DCD AD15 | DIFFIO_RX_B18P/DQ3B DIFFIO_TX_B17P/DQ3B [-AF10USE UART XD —HSMG RX D P35 vao | DIFFIO_RX B58N/DQ8B DIFFIO_TX_B53P/DQ7B [Aky MG TX D HSMC Interface
—US5 UART DSE V12| DIFFIO_RX_B18N/DQ3B DIFFIO_TX B17N [~a USB UART TS —HSMG RX D Na— AAso | DIFFIO_RX_B59P/DQSEB DIFFIO_TX_B53N/DQ7B [~arits—HaMG TX D P12
—USE UART TXD Wrs | DIFFIO_RX_B19P/DQS3B DIFFIO_TX B20P [~aJ5 UART RXD LED —HSMG RX D P10 AFis | DIFFIO_RX_B59N/DQSN8B DIFFIO_TX_B56P/DQ7B [~AHz0HaMG TX D Ni2
—USE UART HTS AETo | DIFFIO_RX_B19N/DQSN3B DIFFIO_TX_B20N/DQ3B [~aJ5 UART XD LED —HSMG RX D N10—AFie | DIFFIO_RX_B62P/DQSB DIFFIO_TX B56N/DQ7B [a 130 HaMG Tx b P HSMC D[3:0]
—USE UART GPIoZ——AE13 | DIFFIO_RX_B22P/DQ3B DIFFIO_TX_B21P/DQ3B [~aK3 USER —HEME XD AT | DIFFIO_RX_B62N/DQ3B DIFFIO_TX_B57P/DQ8B [~Aka0—HSMG TX D N8 —_—C» 16
B ABT2 | DIFFIO_RX_B22N/DQ3B DIFFIO_TX_B21N/DQ3B [ajy SER —HSMG RX D AATo | DIFFIO_RX_B63P DIFFIO_TX_B57N [-ake1—Hane TX D P7 HSMC_RX_D_P[16:0]
5 AB15 | DIFFIO_RX_B23P DIFFIO_TX_B24P/DQ3B [~RJg USER —HeMC RX D PITAGis | DIFFIO_RX_B63N DIFFIO_TX_B6OP [-AKs2—HaMG TX b N7 K 18
B ‘AF13 | DIFFIO_RX_B23N DIFFIO_TX _B24N/DQ3B aics—USER —HSMG RX D NiT AGT9 | DIFFIO_RX_B66P/DQ9B DIFFIO_TX_B6ON/DQ8B [aHsTHSMG TX D F5 HSMC_RX_D_N[16:0]
5 AGi2 | DIFFIO_RX_B26P/DQ4B DIFFIO_TX_B25N [-age s —HeMG RX D P5 A DIFFIO_RX_B66N/DQ9B DIFFIO_TX_B61P/DQ8B [~A735—HSMG TX D N& — ] 18
12| DIFFIO_RX_B26N/DQ4B DIFFIO_TX_B25P/DQ4B |3 D DATAO —HSMG RX D N5——ACi9 | DIFFIO_RX_B67P/DQS9B DIFFIO_TX B61N/DQ8B AT55—HaMG TX b Po HSMC TX D_P[16:0
AA15 | DIFFIO_RX_B27P/DQS4B DIFFIO_TX_B28P |37 [GD DATA —HsMG RX D P7 Abis | DIFFIO_RX_B67N/DQSN9B DIFFIO_TX_B64P/DQ8B [~ak>5—HaMG TX D NG B e e T
AFT1 | DIFFIO_RX_B27N/DQSN4B DIFFIO_TX_B28N/DQ4B [~ [GD DATA —HSMG RX D N7 —AE2o | DIFFIO_RX_B70P/DQ9B DIFFIO_TX_B64N/DQ8B ariss —HaMG TX D P4 HSMC_TX D_N[16:0]
AGTT | DIFFIO_RX_B30P/DQ4B DIFFIO_TX_B29P/DQ4B |4 [GD DATA —HSMG RX D P4 AAst | DIFFIO_RX_B70N/DQ9B DIFFIO_TX_B65P/DQ9B [~Aj3a—HaMG TX D N4 { » 16
5 ‘Af70-| DIFFIO_RX_B30N/DQ4B DIFFIO_TX_B29N/DQ4B [~ CGD DATA —HoMG RX D N4 AB2r | DIFFIO_RX B71P DIFFIO_TX_B65N [~ATos—HaMG TX D P3 HSMG_CLK_IN_P[2:1]
G AJT0"| DIFFIO_RX_B34P/DQ5B DIFFIO_TX_B32P/DQ4B [~agg GO DATAS —HSMG RX D P9 —AF20 | DIFFIO_RX B71N DIFFIO_TX B68P ko HaMG TX D N3 —_—C 180
g DIFFIO_RX_B34N/DQ5B DIFFIO_TX_B32N/DQ4B [ [GD DATAS —HSMG RX D No AGa1 | DIFFIO_RX_B74P/DQ10B DIFFIO_TX_B68N/DQ9B Facsr —HeMG TX D P11 HSMC_CLK_IN_N[2:1]
HSMG D3 AAT4 | DIFFIO_RX_B35P/DQS5B DIFFIO_TX_B33P/DQS5B [~ js [GD DATA? —HSMG RX D P6 ACaT | DIFFIO_RX_B74N/DQ10B DIFFIO_TX_B69P/DQ9B [~AHss—HSMG TX D NTT —_— T 18
—USB UART SUSPENDT AGi3 | DIFFIO_RX_B35N/DQSN5B DIFFIO_TX_B33N [~AkTo[GD WEN —HSMG RX D D0 | DIFFIO_RX_B75P/DQS10B DIFFIO_TX_B69N/DQIB [a12>—HaMC T O P HSMC GLK INO
—USE UART SUSPEND AGi4 | DIFFIO_RX_B38P/DQSB DIFFIO_TX B36P AR+ 16D D cn —HSMG RX D Ps—AFar | DIFFIO_RX_B75N/DQSN10B DIFFIO_TX_B72P/DQ9B |~AKzsHSMG TX D —e ] 189
o] — DIFFIO_RX_B38N/DQSB DIFFIO_TX_B36N/DQSB [aj72 S0 o —HSMG RX D Ng—AGzz | DIFFIO_RX_B78P/DQ10B DIFFIO_TX B72N/DQ9B ara7—HaMG TX HSMC_CLK OUT P[2:1
DIFFIO_TX_B40P/DQS5B [~Axts—USE UART BSTn —HSMG SDA ‘ABzs | DIFFIO_RX_B78N/DQ10B DIFFIO_TX_B73PIDQ10B [akss—HaMG TX D NO » 16
DIFFIO_TX_B40N/DQS5B —HSMG SCL G2 | DIFFIO_RX_B79P DIFFI0_TX_B73N [~aGssHSMG TX D P HSMC_CLK_OUT Nj2:1] |
— DIFFIO_RX_B79N DIFFIO_TX_B76P [~AHssHSMG TX D N2 { » 16
DIFFIO_TX_B76N/DQ10B |"AE25 HSMC CLK OUT P HSMC CLK OUTO S 16
SCEFATFS1 oeco nCerciot Aol ciooi P —
) TX ! AG23__HSMC CLK OUT P2 HSMC PRSNTn 15.16.21
DIFFIO_TX _B8OP/DQ10B "AHp — HSMC CLK OUT N2 HSMC SCL e
DIFFIO_TX_B8ON/DQ10B [~ === MG SO 1
5CEFA7F31
LED Interface
UART Interface
USER_LED(3:0]
UART RXD 1 20 —_— >
5 UART RTS | 20 UART RXD LED 1
UART TXD h 20 UART TXD LED Egg 5
= {
ART CTS } 2
USB UART R
USB UART DCD I %
_Hgg U DEE I 20 DIP SWITCH INTERFACE
~USB U XD ; | gg USER_DIPSW[3:0] o
USB UART RXD L ! 20 TRESERVED gg T
TUSB UART RT: | 20
TUSB UART CT: 2
—usB GPIoZ___ 2
_Hgg ;LSJSE’END j 20 PUSH BUTTON INTERFACE
—usB SUSPENDn 2 USER_PBISO] & e
A
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CYCLONE V E BANK 5

DIFFIO_RX_R4P/DQ1R
DIFFIO_RX_R4N/DQ1R
DIFFIO_RX_R8P/DQ1R
DIFFIO_RX_R8N/DQ1R

Bank 5A (VCCIO=12V)
RZQ_1/DIFFIO_TX/DQ1R

DIFFIO_TX_R7P/DQ1R
DIFFIO_TX_R7N

AD23

Cyclone V E Bank 5 and Bank 6

12V RZQ R2

DIFFIO_RX_R9P DIFFIO_TX_RTOP/DQ2R
DIFFIO_RX_RON DIFFIO_TX_R10N/DQ2R
DIFFIO_RX_R11P/DQ2R DIFFIO_TX_R12P/DQ2R
LPDDR2 CK DIFFIO_RX_R11N/DQ2R DIFFIO_TX_R12N/DQ2R
PDDRz GKn Va2 | DIFFIO_RX_R13P/DQS2R DIFFIO_TX_R14P
Yo7 | DIFFIO_RX_R13N/DQSN2R DIFFIO_TX_RT4N/DQ2R
*war| DIFFIO_RX_R15P/DQ2R DIFFIO_TX_R16P/DQ2R
> DIFFIO_RX_R15N/DQ2R DIFFIO_TX_R16N
Bank 5B (VCCIO=12V)
*~ae DIFFI0_RX_R17P DIFFIO_TX_R18P/DQSR |4 jee——-FPDA2 DA6
PDDR *Ass | DIFFIO_RX_R17N DIFFIO_TX_R18NDQ3R [Ates<
DD Bae A Ze | DIFFIO_RX_RISPIDQ3R DIFFIO_TX_R20P/DQSR |-hsg—FrBonae B
[PDOR> DA Vvee | DIFFIO_RX_R19N/DQ3R DIFFIO_TX_R20N/DQ3R [-aJ3
[PDDR> DQangUze | DIFFIO_RX_R21P/DQS3R DIFFI0_TX R22P [—Atas< | pppR2 DO
[FDDR> DQ5 AEso | DIFFIO_RX_R21N/DQSN3R DIFFIO_TX_R22N/DQ3R |-AG2s  TPDDR2 DD
LPDDRs DOy AD30 | DIFFIO_RX_R23P/DQ3R DIFFIO_TX_R24P/DQ3R [~AFs;
LPDDRs DQ14 — Va7 | DIFFIO_RX_R23N/DQ3R DIFFIO_TX R24N [AFes | ppDR2 DQ12
[PDDR> DQTs W2 | DIFFIO_RX_R27P/DQ4R DIFFIO_TX_R26P/DQ4R [~AF30—CPODR2 DG
[PDDR> DAST—Uz7 | DIFFIO_RX_R27N/DQ4R DIFFIO_TX R26N/DQ4R |-AE2s——TPDDR> DQT]
LPDDRs DasnT— Uss | DIFFIO_RX_R29P/DQSAR DIFFIO_TX_R28P/DQ4R [~AB33 [PODRS DOT3
Ass | DIFFIO_RX_R29N/DQSN4R DIFFIO_TX_R28N/DQ4R [-3p5
LPDDR2 DQt0 A DIFFIO_RX_R31PIDO4R BIFFIO_TX_R30P [ABe% | pboR2 DQS
CPDDR> CAS 25| DIFFIO_RX_R31N/DQ4R DIFFIO_TX_R30N/DQ4R |-AB27—TPDDRS> OMI1
LPDDRS GKE 55| DIFFIO_RX_R35P/DQ5R DIFFIO_TX R32P/DQ4R [~AB5
PDDR2 GAS 55— DIFFIO_RX_R35N/DQSR DIFFIO_TX_R32N [ABoe | pppRo GAS
[FDDRs GSa Res | DIFFIO_RX_R37P/DQSSR DIFFIO_TX_R34P/DQ5R |50 [PDDR2 GAS
[PDDRs GA1— Tao | DIFFIO_RX_R37N/DQSNSR DIFFIO_TX_R34N/DQS5R |-y
[PDDR> CA7 Rao | DIFFIO_RX_R39P/DQ5R DIFFIO_TX_R38P [Wog | pDDR2 GA2
DIFFIO_RX_R39N/DQSR DIFFIO_TX_R38N/DQ5R (25— PDDRS GAS
DIFFIO_TX_R40P/DQSR [~y735
DIFFIO_TX_R4ON X
5CEFA7F31

AC2

UiD

CYCLONE V E BANK 6

Bank 6A (VCCIO=25V)

DIFFIO_RX_R43P/DQ6R DIFFIO_TX_R42P/DQ6R %ﬂ—gg 28,&
DIFFIO_RX_R43N/DQ6R DIFFIO_TX_R42N/DQ6R [[55 —USE DATAD
DIFFIO_RX_R45P/DQS6R DIFFIO_TX_R46P (K583 DATA
DIFFIO_RX_R45N/DQSN6R DIFFIO_TX_R46N/DQ6R |0 S5 DATA
DIFFIO_RX_R47P/DQ6R DIFFIO_TX_R48P/DQ6R |58 —SE DATA
DIFFIO_RX_R47N/DQ6R DIFFIO_TX_R48N |55 0S5 DATA
DIFFIO_RX_R51P/DQ7R DIFFIO_TX_RS0P/DQ7R |56 —USE DATA
DIFFIO_RX_R51N/DQ7R DIFFIO_TX_R50N/DQ7R |55 0SB DATA
DIFFIO_RX_R53P/DQS7R DIFFIO_TX_R52P/DQ7R 50— SE DATA?
DIFFIO_RX_R53N/DQSN7R DIFFIO_TX_R52N/DQ7R [K35—USE ADDRO
DIFFIO_RX_R55P/DQ7R DIFFIO_TX_R54P |~ 135S ADDRT
DIFFIO_RX_R55N/DQ7R DIFFIO_TX_R54N/DQ7R [~G27 0S5 FULL
DIFFIO_RX_R57P DIFFIO_TX_R56P/DQ7R [~Gog USE EVMPTY
DIFFIO_RX_R57N DIFFIO_TX_R56N [~j53 —ENETA TX DO
DIFFIO_RX_R59P/DQ8R DIFFIO_TX_R58P/DQ8R [~J56—ENETA TX D1
DIFFIO_RX_R59N/DQ8R DIFFIO_TX_R58N/DQ8R [H25—ENETA TX D2
DIFFIO_RX_R61P/DQS8R DIFFIO_TX_R60P/DQ8R |50 ENETA TX D3
DIFFIO_RX_R61N/DQSN8R DIFFIO_TX_R60N/DQ8R [~H7ENETA GTX CLK
DIFFIO_RX_R63P/DQ8R DIFFIO_TX_R62P (556 ENETA TX GLK
DIFFIO_RX_R63N/DQ8R DIFFIO_TX_R62N/DQ8R [~F35 —ENETA TX EN
DIFFIO_RX_R65P DIFFIO_TX_R64P/DQ8R [£30ENETA TX ER
DIFFIO_RX_R65N DIFFIO_TX_R64N (555 ENETA MDC
DIFFIO_RX_R67P/DQIR DIFFIO_TX_R66P/DQ9R [Fo ENETE TX B3
DIFFIO_RX_R67N/DQIR DIFFIO_TX_R66N/DQ9R (530 ENETE TX D
5| DIFFIO_RX_R69P/DQSIR DIFFIO_TX_R68P/DQ9R |30 ENETE TX D
DIFFIO_RX_R69N/DQSNIR DIFFIO_TX_R68N/DQIR [~Fog—ENETE TX D
DIFFIO_RX_R71P/DQ9R DIFFIO_TX_R70P [~E3a —ENETE GTX CLK
DIFFIO_RX_R71N/DQ9R DIFFIO_TX_R70N/DQIR [~G29 ENETE TX GLK
DIFFIO_RX_R73P DIFFIO_TX_R72P/DQ9R [555 ENETE TX EN
DIFFIO_RX_R73N DIFFIO_TX_R72N [~B58ENETE TX ER
DIFFIO_RX_R75P/DQ10R DIFFIO_TX_R74P/DQ10R [~A55ENETE MDC
DIFFIO_RX_R75N/DQ10R DIFFIO_TX_R74N/DQ10R |-536—HEADER P3
DIFFIO_RX_R77P/DQS10R DIFFIO_TX_R76P/DQ10R [~ HEADER N3
DIFFIO_RX_R77N/DQSN10R DIFFIO_TX_R76N/DQ10R |-E57—HEADER P4
ER “55 | DIFFIO_RX_R79P/DQ10R DIFFIO_TX_R78P 557 HEADER NZ
DIFFIO_RX_R79N/DQ10R DIFFIO_TX_R78N/DQ10R |54 —HEADER PS5
DIFFIO_TX_R80P/DQ10R [~35 —HEADER N2
DIFFIO_TX_R8ON
5CEFA7F31

USB Blaster Il Interface
USB_DATA[7:0

Sy e
USB ADDRJ1:0 D> 19

USB CLK

USB_OEn

USB RESETn

USB FULL 19
USB EMPTY 19
SB_SCL 19
SB SDA

LPDDR?2 Interface

LPDDR2_DQ[15:0
LEDDR2 DS o —

LPDDR2_CA[9:0]

{ »
LPDDR2_DQS[1:0]

>
LPDDR2_DQSn[1:0]
—_———»
LPDDR2_DM[1:0] —>
LPDDR2 CKE —
LPDDR2_CK
LPDDR2 CKn
PDDR2 CSn

Ethernet PHY A Interface
ENETA_TX DI[3:0) —>»

ENETA GTX CLK
ENETA TX CLK
ENETA TX EN
ENETA TX ER

ENETA_RX_D[3:0]

SO
ENETA RX DV —
ENETA RX ER
ENETA RX CRS
ENETA RX COL
ENETA MDIO
ENETA MDC ;
Tn —
SETn  ———
| S—

Ethernet PHY B Interface
ENETB_TX_D[3:0) —>»

ENETB GTX CLK
ENETB TX CLK
ENETB TX EN
ENETB TX ER

ENETB_RX_D[3:0]

SO
ENETB RX DV —
ENETB RX ER
ENETB RX CRS
ENETB RX COL
ENETB MDIO
TB MDC ;
T8 INTn ——
ENETB RESETn _ |———
| S—

DEBUG HEADER INTERFACE

HEADER_PI[5:0 > 2
HEADER_N[5:0 - N
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Cyclone V E Bank 7 and Bank 8

CKE

U1E

CYCLONE V E BANK 7

Bank 7A (VCCIO=15V)
HEADER DO e DIFFI0_RX T1P DIFFIO_TX_T2P/DQ1T
HEADER D2 Gop | DIFFIO_RX_TIN DIFFIO_TX_T2N/DQ1T
DORS AT Gos | DIFFIO_RX_T3P/DQ1T DIFFIO_TX_T4P/DQ1T
DDR3 CASH T50-| DIFFIO_RX_T3N/DQ1T DIFFIO_TX_T4N/DQ1T
Ry RESETn—Ti9-| DIFFIO_RX_T5P/DQS1T DIFFIO_TX_T6P
DDR3 A3 25| DIFFIO_RX_T5N/DQSN1T DIFFIO_TX_T6N/DQ1T
DDR3 A 57| DIFFIO_RX_T7P/DQ1T DIFFIO_TX_T8P/DQIT
DR CLK P S50 DIFFIO_RX_T7N/DQ1T DIFFIO_TX_T8N
BBRS LK N He0-| DIFFIO_RX_T9P DIFFIO_TX_T10P/DQ2T
RI DOz Co7| DIFFIO_RX_ToN DIFFIO_TX_T10N/DQ2T
DR DO Gs0 | DIFFIO_RX_T11P/DQ2T DIFFIO_TX_T12P/DQ2T
DOR3 DOS Po— Keo | DIFFIO_RX_T11N/DQ2T DIFFIO_TX_T12N/DQ2T
DORs DOS N0 Ji9 | DIFFIO_RX_T13P/DQS2T DIFFIO_TX_T14P
DR Da7 D50-| DIFFIO_RX_T13N/DQSN2T DIFFIO_TX_T14N/DQ2T
RIDO3 Ci9-| DIFFIO_RX_T15P/DQ2T DIFFIO_TX_T16P/DQ2T
DDR3 BAT F20 | DIFFIO_RX_T15N/DQ2T DIFFIO_TX_T16N
DDR3 AT1 Es0 | DIFFIO_RX_T17P DIFFIO_TX_T18P/DQ3T
DBRS DaTT Fo| DIFFIO_RX_T17N DIFFIO_TX_T18N/DQ3T
DR DAiZ Eia-| DIFFIO_RX_T19P/DQ3T DIFFIO_TX_T20P/DQ3T
R DAS Fi DIFFIO_RX_T19N/DQAT DIFFIO_TX_T20N/DQ3T
DOR3 Das N Kis | DIFFIO_RX_T21P/DQS3T DIFFIO_TX_T22P
DDR3 BAS D19 | DIFFIO_RX_T21N/DQSN3T DIFFIO_TX_T22N/DQ3T
DORS DV DIFFIO_RX_T23P/DQ3T DIFFIO_TX_T24P/DQ3T
DDRS DQTE G5 DIFFIO_RX_T23N/DQ3T DIFFIO_TX_T24N
R DOTS 1| DIFFIO_RX_T27P/DQ4T DIFFIO_TX_T26P/DQ4T
DOR3 DS P2 Kig | DIFFIO_RX_T27N/DQ4T DIFFIO_TX_T26N/DQ4T
DOR3 DA e Lig | DIFFIO_RX_T29P/DQSAT DIFFIO_TX_T28P/DQ4T
DORI DQST G17| DIFFIO_RX_T20N/DQSN4T DIFFIO_TX_T28N/DQ4T
DR D52 - DIFFIO_RX_T31P/DQ4T DIFFIO_TX_T30P
B Do 7| DIFFIO_RX_T31N/DQ4T DIFFIO_TX_T30N/DQ4T
DR Doss 517| DIFFIO_RX_T35P/DQ5T DIFFIO_TX_T32P/DQ4T
DOR3 DOSF3 K17 | DIFFIO_RX_T35N/DQ5T DIFFIO_TX_T32N
DORs DaS N3 J17 | DIFFIO_RX_T37P/DQS5T DIFFIO_TX_T34P/DQ5T
DR DO5s &16| DIFFIO_RX_T37N/DQSNST DIFFIO_TX_T34N/DQ5T
RIDQoa Gie| DIFFIO_RX_T39P/DQST DIFFIO_TX_T36P/DQ5T
DIFFIO_RX_T39N/DQ5T DIFFIO_TX_T36N/DQ5T
DIFFIO_TX_T38P
DIFFIO_TX_T38N/DQ5T
DIFFIO_TX_T40P/DQ5T
RZQ_2 /DIFFIO_TX_T40N

5CEFAT7F31

1.5V_RZQ R3

U1F

CYCLONE V E BANK 8

DIFFIO_RX_T43P/DQ6T

DIFFIO_RX_T43N/DQ6T
DIFFIO_RX_T45P/DQS6T
DIFFIO_RX_T45N/DQSN6T

DIFFIO_RX_T47P/DQ6T

DIFFIO_RX_T47N/DQ6T

DIFFIO_RX_T51P/DQ7T

DIFFIO_RX_T51N/DQ7T

DIFFIO_RX_T53P/DQS7T

DIFFIO_RX_T53N/DQSN7T

DIFFIO_RX_T55P/DQ7T

DIFFIO_RX_T55N/DQ7T

DIFFIO_RX_T57P

DIFFIO_RX_T57N

DIFFIO_RX_T59P/DQ8T

DIFFIO_RX_T59N/DQ8T

DIFFIO_RX_T61P/DQS8T

DIFFIO_RX_T61N/DQSN8T

DIFFIO_RX_T63P/DQ8T

DIFFIO_RX_T63N/DQ8T

DIFFIO_RX_T65P

DIFFIO_RX_T65N

DIFFIO_RX_T67P/DQIT

DIFFIO_RX_T67N/DQST

DIFFIO_RX_T69P/DQSIT

DIFFIO_RX_T69N/DQSNIT

DIFFIO_RX_T71P/DQ9T

DIFFIO_RX_T71N/DQ9T

DIFFIO_RX_T73P

DIFFIO_RX_T73N

DIFFIO_RX_T75P/DQ10T
DIFFIO_RX_T75N/DQ10T

DIFFIO_RX_T77P/DQS10T

__FSM DO F16
TFSMD Ef6
TFSMD M9
—FSMD M8
D) 5
TFSM E5
“FSM D6 E
T FSM D7 b
—FSMD J
“FSMD H
~FSM D10 E
TFSMD b
TFSMD L
—FSMD
“FSMD G14
FSM D15 Fiz
FLASH RDYBSYn Ji4
FLASH CEn Hi4
FLASH OEn
~FLASH RESETn
FLASH WEn
FLASH CLK
FLASH ADVn __H
MAX5_BENO G
“MAX5 BEn K
MAX5 BEn J
MAX5 BEn P
MAX5 CSn
MAX5 CLK R
MAX5_OEn R
MAX5 WEN
J
RESERVED2  "“Ni
RESERVED3
T
M2 |
joiTiim

DIFFIO_RX_T77N/DQSN10T
DIFFIO_RX_T79P/DQ10T
DIFFIO_RX_T79N/DQ10T

Bank 8A (VCCIO=25V)

DIFFIO_TX_T42P/DQ6T
DIFFIO_TX_T42N/DQ6T
DIFFIO_TX_T46P
DIFFIO_TX_T46N/DQ6T
DIFFIO_TX_T48P/DQ6T
DIFFIO_TX_T48N
DIFFIO_TX_T50P/DQ7T
DIFFIO_TX_T50N/DQ7T
DIFFIO_TX_T52P/DQ7T
DIFFIO_TX_T52N/DQ7T
DIFFIO_TX_T54P
DIFFIO_TX_T54N/DQ7T
DIFFIO_TX_T56P/DQ7T
DIFFIO_TX_T56N
DIFFIO_TX_T58P/DQST
DIFFIO_TX_T58N/DQ8T
DIFFIO_TX_T60P/DQ8T
DIFFIO_TX_T60N/DQ8T
DIFFIO_TX_T62P
DIFFIO_TX_T62N/DQ8T
DIFFIO_TX_T64P/DQ8T
DIFFIO_TX_T64N
DIFFIO_TX_T66P/DQIT
DIFFIO_TX_T66N/DQIT
DIFFIO_TX_T68P/DQIT
DIFFIO_TX_T68N/DQIT
DIFFIO_TX_T70P
DIFFIO_TX_T70N/DQIT
DIFFIO_TX_T72P/DQIT
DIFFIO_TX_T72N
DIFFIO_TX_T74P/DQ10T
DIFFIO_TX_T74N/DQ10T
DIFFIO_TX_T76P/DQ10T
DIFFIO_TX_T76N/DQ10T
DIFFIO_TX_T78P
DIFFIO_TX_T78N/DQ10T
DIFFIO_TX_T80P/DQ10T
DIFFIO_TX_T80N

5CEFA7F31

A

DDR3 Interface

DDR3_DQ[31:0)
—DORSDASO

DDR3_A[13:0] : N

12,9
DDR3_DQS_P[3:0]
> 12
DDR3_DQS_N[3:0
—_— ey
DDR3_BA[2:1] p S 12
Bi1 _FSM Al —RRRSDMBOl 1o
A1 FSM_A2
D! FSM_A3 DDR3 CKE — 12
C10___FSM A4 DDR3 CLK P 12
A10___FSM A5 DDR3 CLK N 12
A FSM_AG RS WEn 12
C FSM_A7 DDR3 RASn 12
] FSM_A8 DDR3_CASn 12
B FSM_A DDR3 RESETn 12
A8 FSM_AT0 L
B6 FSM_A
A6 FSM_A
C7 FSM_A Flash and SSRAM Interface
g e FSM_A[26:1]
F13 __ FSM A _A[26: r
B3 ot FSM_D[15:0] ' p e
Al FSM_A17 = .
A SV ATS ——C ) 1415
J7 FSM_AT9 SRAM BWan S 14
H7 __ FSM_A20 SRAM_BWbn 14
J FSM_A21 SRAM CEn 14
H FSM_A22 SRAM_ADSCn 14
G FSM_A23 SRAM_ADSPn 14
F FSM_A24 SRAM_ADVn 14
E FSM_A25 SRAM_CLK 14
FSM_A26 SRAM ZZ 14
A SRAM BWan SRAM _OEn 14
A SRAM _BWbn SRAM_WEn 14
D SRAM_CEn L
D6 SRAM_WEn
E7 __ SRAM OEn FLASH CLK % 1415
E6 SRAM_ADSCn __FLASH RESETn __| 1418
K10 SRAM CLK __FLASH OEn 1415
J10___ SRAM_ADSPn FLASH WEn 1415
G6 _ SRAM_ADVn FLASH _ADVn 1415
F6__ SRAM Z FLASH CEn 1415
G8 RESERVEDO FLASH RDYBSYn ] 1415
G7 RESERVED1 !
DEBUG HEADER INTERFACE
HEADER_D[7:0 > e
MAX V System Controller Interface
MAX5_BEn[3:0] p S 15
AX5 CLK — 15
IAX5 CSn 15
IAX5 OEn 15
IAX5 WEn 15
RESERVEDI3:0; |:> 15
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N

Cyclone V E Configuration
Design Note:
Optional termination resistor
for DCLK
CAD Note:
3.3V_VCCPGM )
Place near FPGA DCLK pin MAX V Interface
R4 DNI_FPGA DoLK RS DNI_c1 DNI
I I FPGA CONFIG_D[15:0] 5
viG ———CC
R6 =
Cyclone V E Configuration DNI
FPGA_DCLK 1 15
Bank 3A
FP! =
::Eﬁ f\fs AS_DATA0/ASDO peLk — B —E%ﬁﬂﬁ? NDF(;(,;\‘E S 15
A AE7_| AS_DATA1 FPGA_CONF_DONE ] 1
FPGA AB7 | AS DATA2 AC7 _ JTAG TCK FPGA nSTATUS e
AS_DATAS TCKI V7 —JTAG TMS FPGA PR ERROR e
P\DA(S) W9 AG_FPGA _TDO FPGA PR DONE e
_ FPGA P
FPGA CONFIG D4 AAT |\ csoDATA o Y7 AG BLASTER TDO JTAG_TDI = JTAG_BLASTER_TDO GA PR READY =
3.3V_VCCPGM 1715
FP
fres A0 DATAS IDIFFIO_TX_B2N %@g 15
FPGA 10 | DATAG/DIFFIO_RX_BINDQIB Vi1 FPGA PR ERROR __ R7 10K s
FPGA U717 DATA7 /DIFFIO_TX_B2P/DQ1B PR_ERROR /DIFFIO_RX_B7P [~v10—FPGA PR BONE 0K ]
FPGA AD9 | DATA8 /DIFFIO_RX_B1P/DQ1B PR_DONE /DIFFIO_RX B7N [~AF6 —FpGA PR READY RO VY 1ok 1
FPGA V1| DATA9 /DIFFIO_TX_B4N/DQ1B PR_READY /DIFFIO_TX_B8N/DQ1B
B DATA10 /DIFFIO_RX_B3N/DQSN1B
— 533 | DATAT1 /DIFFIO TX B4P Push Button Interface
FPGA Wio-| DATA12 /DIFFIO_RX_B3P/DQS1B
=3 DATA13 /DIFFIO_TX_B6N/DQ1B CPU RESET:
e R | DATA14 /DIFFIO RX BSNIDQ1B GLKUSR /DIFFI0_RX_BSPIDQ1B [ — ] 152
DATA15 /DIFFIO_TX_B6P/DQ1B
JTAG Interface
Bank 5A
B26 AC24 FPGA PR REQUEST
% DEV_OE /DIFFIO_TX_RSP PR_REQUEST /DIFFIO_TX_R1N/DQ1R
CPU_RESETn A26 | DV QTN DIFFID Tx REN/DQIR o2 3.3V_VCCPGM JTAG TCK 1115.16.19
v23 NCEO /DIFFIO_TX_R3P/DQ1R TAGFPCATO0 };19
Xwaa—| NPERSTLO /DIFFIO_RX_R6P/DQS1R R10 —JTAG BL
W24 ) \PERSTLY /DIFFIO_RX_REN/DQSN1R INIT_DONE /DIFFI0_RX_Rep [—22FPGA INIT_DONE 10K — — 11,19
D25 | 6yp GONFDONE /DIFFIO_TX_R3N/DQ1R
Y21
33V_VGCPGM %—=— CRC_ERROR /DIFFIO_RX_R2N
3.3V_VCCPGM
Design Note:
~ Bank 9A Connect R16 and R22 only for FPP configuration
Ri1 FPGA MSELO T8 MSELO CONF DONE L8 FPGA CONF DONE _ R12 10K Connect R18 and R23 only for AS x1 and AS x4 configuration
DNI FPGA MSEL1 P9 MSELT - Connect R17 and R19 only to program EPCQ through AS/PS
CAD Note: FPGA MSEL2 gg MSEL2 NSTATUS | X7 FPGA nSTATUS R13 10K Header
Overlap resistor pads P IELs w7 | MSELS C5 _ FPGA nCONFIG R14 10K
MSEL4 NCONFIG
He FPGA DCLK R16 0 FPGA MAX_DCLK
R15 NCE .—_l_
0 R17
= DNI
EFA7F31
= sC 3 R18 DNI EPCQ _DCLK
3.3V
Warning!!
Follow MSEL setting in datasheet strictly EPCQ FPGA CONFIG D4 R22 0 FPGA MAX nCS
to avoid undesirable behavior of FPGA
MSEL Select U2 « R19
3.3V_VCCPGM DNI
3
SW1 X—jNco1 8 FIG
. cron MELo Rzo “dNcoe S patao 5 FIG go R23 DNI EPCQ nCS
=7 FPGA MSELT _R21 X6 | NCo3 DATA1 FIG_D
[ FPGA MSEL2 R4 Xy | NCo4 DATA2 FIG D
& 5 FPGA MSEL4 __R25 42| Neos DATA3 [5 Q DG
== = »%—5-| NC06 DCLK E5C
13 o EPCQ nCS
- <3| Nco7 S nCS
—L  Swich, DIP x4, TDAO4HOSB! 14\ Cos S
= ON-0 Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
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UIN

Cyclone V E Clocks

Cyclone V E Clocks

Bank 3B (VCCIO=25V)

el o D14 | cLiopFPLL BL FBP /DIFFIO_RX B31P FPLL_BL GLKOUT1 /FPLL_BL CLKOUTN /DIFFIO_TX_B37N/DQSB [~Are—oMC BX LED
—e e 12 CLKON.FPLL_BL_FBN /DIFFIO_RX_B31N FPLL_BL_GLKOUTO /FPLL_BL_GLKOUTP /FPLL_BL_FB /DIFFIO_TX_B37P/DQ5B
—ee b AMo| CLK1P/DIFFIO_RX_B3oP
— L CLK1N /DIFFIO_RX_B39N
Bank 4A (VCCIO=25V)
HSMC CLK N0 818 | cLiep DIFFIO_RX B47P
C15 | CLK2N /DIFFIO_RX_B47N
BiFEGrkiIN 80T 18 10 AB14| CLKGP /DIFFIO_RX B35P
CLK3N /DIFFIO_RX_B55N
Bank 5B (VCCIO=12V)
Y23 | GLKeP /DIFFIO_RX_R33P FPLL BR_CLKOUT1 /FPLL_BR_GLKOUTN /DIFFIO_TX_R36N/DQSR [y —_—
Ua1{ CLK6N /DIFFIO_RX_RaaN FPLL_BR_CLKOUTG /FPLL_BR_CLKOUTP /FPLL_BR_FB /DIFFIO_TX_R36P/DQ5R
Uss| CLK7PFPLL BR_FBP /DIFFIO_RX_R25P
CLK7N,FPLL_BR_FBN /DIFFIO_RX_R25N
Bank 6A (VCCIO=25V)
CLKIN_50_FPGA RIGHT F22 | GLk4P FPLL TR FBP /DIFFIO_RX R49P FPLL_TR_GLKOUT1 /FPLL_TR_GLKOUTN /DIFFIO_TX R44N/DQBR [aaox
ENETA RY GLK T55- CLKAN,FPLL_TR_FEN /DIFFIO_RX_R49N FPLL_TR_CLKOUTO /FPLL_TR_CLKOUTP /FPLL_TR_FB /DIFFIO_TX_R44P/DQER [a22x
i Fos—| CLK5P /DIFFIO_RX_R41P
CLK5N /DIFFIO_RX_R41N
. Bank 7A (VCCIO=15V)
— 171 CLK10P /DIFFIO_RX T33P
Do ton Fe CLK1ON /DIFFIO_RX_T3aN
2 F| CLK11P /DIFFIO_RX T25P
CLK11N /DIFFIO_RX_T25N
Bank 8A (VCCIO=25V)
CLKIN 50 FPGA TOP L14 ] CLK8P,FPLL_TL_FBP /DIFFIO_RX_T49P Fo GLKOUT SMA
DIFF GLKIN TOP 125 P Cre| CLKeN,FPLL_TL_FBN /DIFFIO_RX_T49N FPLL_TL_CLKOUTO /FPLL_TL CLKOUTP /FPLL TL FB /DIFFIO_TX_T44PIDQST [£g
2| CLK9P /DIFFI0_RX_T41P FPLL_TL_CLKOUT1 /FPLL_TL_CLKOUTN /DIFFI0_TX_T44N/DQET -2

DIFF_CLKIN TOP 125 N

CAD Note:
Place resistors near FPGA pins

CLK9N /DIFFIO_RX_T41N

5CEFA7F31

DIFF_CLKIN BOT 125 P R27 100 DIFF_CLKIN BOT 125 N
DIFF_CLKIN_TOP 125 P R29 100 DIFF_CLKIN_TOP_125 N
HSMC CLK IN_P1 R31 100 HSMC CLK IN N1
HSMC CLK IN_P2 R32 100 HSMC CLK IN N2

CAD Note:
Place resistors near FPGA pins
and near to each other

0 _CLKOUT SMA R R26

PLL INTERFACE
DIFE_CLKIN_BOT 125 P

DIFF CLKIN BOT 125 N

DIFE_CLKIN TOP 125 P

DIFF_CLKIN TOP 125 N

] 10

] 10

Yoo — -

e m— T I
_HSMCGIKINO

CLKIN_50_FPGA_TOP

16

CLKIN_50_FPGA_RIGHT

HSMC LED INTERFACE

HSMC RX LED 21
HSMC TX LED Eg 21

DDR3 INTERFACE

LPDDR2 INTERFACE

LPDDR2 CA4

DDR3 CSn — 12

R3 ODT i
DDR3 BAO b
DDR3 A8 1

LPDDR2 CAQ

—

ETHERNET INTERFACE

ENETA RX CLK
ENETB RX CLK
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FPGA Interface
2.5V
T‘_ Differential Clock Distribution to Top, Bottom & Right Banks %@ 15
- 15
28y Programmable Clock c2 cs a3y gorb Eh 15
10uF 0.1uF T
) X1
! Ras 47k Si570 EN 2 oe voo |8 L [ca Jcs c6
R34 47k CLOCK SDA 7 . cLks |4 Si570 CLK 125 P 3.3V v ol 0.1uF | 0.1uF __[2.2uF
R35 A 47k CLOCK SCL 8 . ok |8 Si570 CLK 125 N LVDS Sgg i';:: g oF ag = LVDS
: CLK EN >>
3 1 ! 20 DIFF_CLKIN_TOP_125 P
GND NG = Q00 o DIFF GIKIN TOP 125 N B; ;
= Si570 CAD Note: R37 Si570 CLK 125 P 43 ok n
Place 100 ohm resistor 100 Si570 CLK 125 N CLKp al 17 DIFF_CLKIN_BOT_125_P 9
Design Note: near ICS8543 pins 19 n Qih [(&__DIFF GLKIN BOT 125 N Bg 9
Use Clock Control GUI ° GLKIN SMA GP . s
Default 125MHz
12C Address 00 HEX ZCLKN SWACN 7 AT oo =
12
Q3p [77X
1521 [_p-CLKSEL 3y CLKCSEL _ aon =
zzZzzZ
CLK_SEL = LOW selects (PCLK/nPLK) Si570 input coo
CLK_SEL = HIGH selects (CLK/nCLK) SMA input ICS8543 »
50MHz LVMOS Clocks for FPGA and MAXV 4
C7 || O.fuF Design Note:
Cc8 10uF ‘% Clock output goes to top/bottom User Clock Input
2.5V 2.5V U FPGA and MAXV LVCMOS LVDS
3.3V
1 4 R41 0 VDD_SL18860DC 2 8  CLKIN_50_FPGA TOP J2 Rag 1K
EN - vee VbD - CLKOUTH CLKIN 50 FPGA FIGHT Lo CLKIN SMA P 0AuF R40 1K
2 3 CLKOUT 50 3 9 |_50_| | CAD Note:
GND OUT From MAXV A CLKIN  CLKOUT2 LR 50 oy > o CLKIN_SMA CP | | Place kohm resistors
510 - 50 .
-4 Si510 - 50MHz 1o o1z 15 [:} | 6 OE1 CLKOUT3 10 {:>> 15 CLKIN_SMA CNR43 - near ICS8543 pins
- —_—
2.5V 7 4 0OSC 50M EN 1 Ras :::::m
2.2uF 0.1uF OE2 OE_OSC 3
R45 10K 5) o3 ano 0.1uF =
= CAD Note:
SL18860DC = Place 100 ohm resistors &
cap near ICS8543 pins
L
100MHz Configuration Clock
2.5V 2.5V
X3
Wen v 4
o CLK_CONFIG Lvemos
2y nD ouT |2 > 15
Si510 - 100MHz
= _lc13 C14
2.2uF 0.1uF
= Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
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JTAG

USB Blaster Programming Header JTAG Chain Control
(uses JTAG mode only) sy
sw2 T
3.3V [—=]8 5M2210 JTAG EN __ R46
1 33V =7 HSMC JTAG EN RA7
Ja == g :293
USB DISABLE 2 [ JTAG TCK 418 48
“ <<§— - 4 JTAG BLASTER TDI > 1516198 B ==
- 6 JTAG _TMS < = -
X5 t » 198 R4S 1K Switch, DIP x4, TDA04HOSB1 FAN FORGE ON 5
R50 1k <o 9~ JTAG BLASTER TDO, > 198 > ON = not-in-chain RESERVED Bg 5
j — 1 ~ _B51_ A Atk OFF = in-chain
1 HDR 2X5, VERTICAL
) JTAG TCK,  R52 DNI_JTAG TCK C 015% 0.1uF
R53 =
JTAG BLASTER TDO RS54 DNI JTAG BLASTER TDI 1k
Design Note: 10-pin
Populate R59 if you would like to
Master the JTAG chain through = ) JTAG header
HSMC Port . Disable
GFIO
GPio [Tk ° »| TCK
TS5A23157 Switch Functions ™S
GPIO L 4 = TMS Always Enabled
On-Board 100 SAGXFB3 {in JTAG chain}
When Pins 1 & 5 are: USE Blaster I GPIO » TDI
LOW --> NC to/from COM = ON and NO to/from COM = OFF GPIo 100
HIGH --> NC to/from COM = OFF and NO to/from COM = ON K 25V
GPIO
' ! ! GPIO ITAG Slave
Logic 0 = pin 10 <--> pin 9 (HSMA Bypass) JTAG Master '
Logic 1 = pin 10 <--> pin 2 (HSMA Enable) us ol
HSMC JTAG EN 1 omt |19 JTAG 5M2210 TDI_—— 45 Analog ® »| TCK
Switch
HSMC JTAG TDO 2 9 JTAG FPGA TDO RETIMER
16 > NC1 Y < 16,19 1 | TMS Installed
HSMC TDI = JTAG_FPGA_TDO_RETIMER HSMC HSMC
Logic 0 = pin 6 <--> pin 7 (HSMA Bypass) 31 anD vs |8 C16 % - Card
. . . 3.3V »=| TOI
Logic 1 = pin 6 <--> pin 4 (HSMA Enable) —= — T ¥
JIAG TMS 4 NO: NC2 t RSS 1k Enable r e 28y Too
HSMC JTAG EN 5 e > ome |8 HSMC JTAG TMS [ 45 . ITAG Slave
DIP Switch
TS5A23157
Anglog [ TCK
Logic 0 = pin 10 <--> pin 9 (5M2210 Bypass) St e
Logic 1 = pin 10 <--> pin 2 (6M2210 Enable) ue T™S System i Flash
5M2210 JTAG EN 1 out |1 JTAG BLASTER TDI ——, g o TOi  Contraller ey,
[——)—JTAG 5M2210 TDO 2 9 JTAG 5M2210 TDI
5 NC1 2.5V Enahble - oo
Logic 0 = pin 6 <--> pin 7 (5M2210 Bypass) 31 aND vs |8 c17 0.1uF
Logic 1 = pin 6 <> pin 4 (5M2210 Enable}— N HE DIP Switch ITAG Stave
JTAG TMS 4 7 R56 1k T
NO! @] NC2
5M2210 JTAG EN 5 |N2—l> """" 70 onz |8 5M2210 JTAG TMS [y 45
TS5A23157
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DDR3 SDRAM B (16M X 16 X 8)
u7
DDR3 Device
DDR3 A0 N3 E3
DORT A 5 A DQO | £
DRI A e | A1 D1 |
SBLEWS o A2 DQ2 [
BDRT A ps | A3 DQ3 |
B3 As | A4 DQ4 [
DDR3 A6 Re )| AS DAs5 /g
DORS A7 Ro| A6 D06 [h
DBRA A ToN A7 DQ7 (57
SBEEWT e DQ8 [
R AT T A DQY [
DRI A A7) AMOAP DQ10 G
33; ﬁ #g A12/BCn  DQi2 2
A3 DQ13 |5
DDR3 CKE K9 DQ14 &
DDR3 CLK P____J7 ,gEEP DQ15
DDRS CLKN KT OKT g po £
DDR3 DM2 E7 DQS_NO |7c7
DDR3 DM2__ E7 |
DDR3_DM3 D3y DM0  DQS P1 g7
B IV DQS_N1
DDR3 CSn L2
DDR3 WEn 131 S J1
DDR3 RASn ___J3 | WE_ NCT g9 <
R3 CAsn ks BAS NG2 [
CAS NGC3 [fg—x
R3 B NC4 77X
ST NGs 7
DR BAS wia| BAT NC6 [——x
= N BA2
R3 RESETn _T:
DDR3_ODT K1 )| RESETn
DDR3 7Q02 L ZDT
REF_DDRS vssa |-B!
R60 vg| VREFDQ  vssQ
¢————| VREFCA  VSSQ [
ssQ g
Lo’ B2 vop vSSQ £
VDD VSSQ |
2 E
240 0.1uF c7 | VoD vesa [
— = Ks| vOD VSSQ -G
- - VDD vssQ [
VDD
R VDD VSS ]
g VDD VSS g
VDD VSS i
vss
1.5V A1 vbba VSS (o
&1 voba vss
S voba vss
55 VDDQ vss g
I—Eg | VDDQ VSS [
£ vbDQ VSS [t
H2 | vbbQ VSS Gg
His voDQ vss [
vDDQ =
MT41J128M164T-125
CAD Note:

Place decoupling caps
near DDR3 SDRAM A power pins

c20 c21 c22 c23 C24 c25
4.7nF 3300pF | 2200pF | 2200pF | 2200pF | 2200pF

_| c32 C33 C34 C35 C36 _| 37 C38 C39
0.47uF| 0.47uF| 0.1uF | 0.1uF | 0.1uF | 0.01uF| 0.01uF| 0.01uF

DDR3 SDRAM x32

DDR3 SDRAM A (16M X 16 X 8)
~ DDR3 Device ~
DDRS A0 N3 oo bao |-E2 3 DQO
DDR3_A P 3 DQ
= Al DQ1 [ 5
DDR3_A P: 2 3 DQ
= A2 DQ2 5
DDR3_A: N 3 0Q
- A3 DQ3 [ =
DDR3_A: P 3 0Q

Rs A% A4 DQ4 DO
A5 P: 3 DQ5
= A5 DQ5 & 5
DDR3_A6 R G 3 DQ6
R A6 DQ6 —
DDR3 A7 R H 3 DQ7
= A7 DQ7 5
DDR3_A! T D7 30Q
R A8 DQ8
DDR3_A( R C 30Q
R3_A10 7| A DQ9 [7¢ 3 DQ10
DBRS A | A10/AP DQ10 [ ]
DDR3 A N7 Datt 7a 3 DQ
= A12/BCn  DQi2 5
DDR3 A T3 A 30Q
A13 DQ13 [ o
DDR3 CKE K9 DQt4 g 3 0Q
DDR3 CLK P____J7 ',gEEP bats N
S IGET o o3RRS
DDR3_DMO E7 | vo ngfﬁ? C7__DDR3 DQS P1
DDR3 DM D3] o Bas 1 [ R3_DQS N1
DDR3 CSn L2}~
DDR3 WEn 31 SS J1
DDR3_RASH J3 )| WE_ NGt =55
R3 CASn — Ka | RAS NC2 [
CAS NC3 [Tg—X
R3 B NC4 77X
BBRs BAT—Na | B0 NGS 77—
R S BA1 NC6 [——X
DDR3_BA2 3 |
: BA2
R3 RESETn T
DDR3_ODT Kij| AESETn
DDR3 ZQ01 8} 9
VREF_DDR3 » vssa |-B
Ve | VREFDQ  VssQ
Re1 §——— | VREFCA  VSSQ [ pg
c19 B2 SSQ "Ep ]
L D5 | VoD VSSQ [£5
0.1uF G7 | VbD VSSQ I7Fg
240 VDD VSSQ &1
Kg| VDD VSSQ [Gg
— — VDD VvssQ
- - VDD J
R VDD VSS -
Rg VDD VSS [3g
VDD VSS [y
— =
1.5V ﬁ vDDQ = %1
c1 vbDQ vss
Go| VDDQ vss
52| vDDQ VSS g
Eg | VDDQ VSS [
1| voba VSS
H2 | vbbQ VSS g1
Ho| VDDQ vss [t
— 1 vbDQ =
MT41J128M16JT-125
CAD Note:
Place decoupling caps
15V near DDR3 SDRAM B power pins

c26 ca7 c28 c29 c30 c31
4.70F 3300pF | 2200pF | 2200pF | 2200pF | 2200pF

_| ca0 C41 C42 C43 C44 | ca5 C46 ca7
0.47uF| 0.47uF| O0.1uF | 0.1uF | 0.1uF | 0.01uF| 0.01uF| 0.01uF

FPGA Interface

DDR3_DQ[31:0
- > 7
DDR3_A[13:0]
] 79
DDR3_DQS_P[3:0]
> 7

DDR3_DQS_N[3:0]

—_—ED 7

V1, DDR3 CLK P DDR3_BA[2:0 <] 79
DDR3_DM[3:0] 1,
R57
100 DDR3_CKE 7
1% DDR3_CLK_P
V2, DDR3 CLK N E— L7
e I
DDR3_CSn e
DDR3_WEn
0.75V_VTT = S
DDR3_RASn
v3 DDR3 CKE _R58 DNI SO B
o DDR3_CASn
— 7
‘F‘tgs})( DDR3_RESETn 1 7
) DDR3_ODT
T
0.75V_VTT
T 0.75V_VTT
CN1
|_|_ 8 CAD Note:
4 b2 1y L7 Place cap arrays near
0 |_i. resistor packs and on
L4y :' 5 the same side of PCB
0 01uF =
0.75V_VTT
T 0.75V_VTT
RN2A 1 CN2
RN2B 2 ||_ 8
RN2C 3 7 2 7]
RN2D 4 T
RN2E 5 L4 1 i 5
RN2F 6 I
RN2G 7 0 01uF =
RN2H 8
0.75V_VTT
T 0.75V_VTT
WEn RN3A 6 CN3
Al RN3B TH-S
A13 RN3C 4 3 L
A1l RN3D | H-6
A RN3E GRS
Al RN3F 6 I 1
Al RN3G 0.1uF  —
BAT RN3H 8
CAD Note:

Use tree-topology for termination signals
Use star via to branch out address/
command/control signals from FPGA

to memory devices and termination resistors

NIilERA
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LPDDR2 SDRAM (16M X 32 X 8 banks x 1 die)
FPGA Interface
e LPDDR2_DQ[15:0) :
— - 6
LPDDR2 CA0 _AC6 R23 LPDDR2 DQS0 >
LPDDR2 CA1___AB6 gﬁ? D%?Sig P22 LPDDR2_DQSn0 LPDDR2_CA[9:0] | 69
LPDDR2 CA2 _ACY - v
B¢ CA2 LPDDR2_DQS[1:0]
LPDDR2 CA3 __AB8 J22 LPDDR2 DQS1 1.2V 1.2V
LPDDR2 CA4 _AB9 1| CA3 DAST ko3 LPDDR2_DQSN1 T —-C> 8
LPDDR2 CA5 Wi | OA4 DQSH1 LPDDR2_DQSn[1:0] .
LPDDR2 CA6 V2 | OAS AB18 _ LPDDR2 DQS2  R62 1k NS
LPDDR2 CA7 U1 1| GAS DQS2 ["ACT9 [PDDR2 DOSn2___R63 1k R64 R65
LPDDR2 CA8 121 CA7 Das#2 21K 21K
LPDDR2 CA9 11| CA8 B18 LPDDR2 DQS3 __ R66 1k 01% 0.1% LPDDR2_DM[:0]
CA9 DAS3 [a1g LPDDR2 DQSn3__R67 1k usB ] 6
LPDDR2 CK Y2 Das#3 - YNV 1.8V VREF LPDDR2 LPDDR2_CKE s
[PDDR2 Ckn___vij SK CAD Note: = At P2__LPDDR2 VREFCA | —
CK# AAZ3 Do Place resilors near A0 | VDD1 VREFCA 53 LPDDR2_CK
pao |42 D% Pecaresam  —n R = = e e I
LPDDR2 CKE _AC3 bat Mwop DQ N2 | VDD1 U2 R68 R69 LPDDR2 _CkKn
—— — _Ac4’| CKEO DQ2 [-wa3 3 Rz | VDD1 VDDCA [z ——% 21K 21K — s
| CKEt DO3 ~y3 L Q ) e—o N VDDCA A5 01% 01% LPDDR2_CSn
Da4 7G55 LP| Q5 t+—Aczo | VDD1 VDDCA - - LPDDR2CST s
__LPDDR2 OSn  AB3 | oo ggg T22 LP Q6 voD1 voba |B12 CAD Note:
AB4 Gs# D7 T23 LP! Q7 1.2V VDDQ 16 Place resistors near LPDDR2
1.2v H22 LP Q Bi1 19 VREFCA and VREFDQ pins
= DQ8 |55 o 51| vDD2 VDDQ [Hz5
LPDDR2 DM0__N23 DQ9 |"Go3 [P Q10 Cz | VPD2 VDDA I"Gap =
PDDR2 DM1__L23 | DMO R P Q ) —r Vb I"k55 )
LPDDR DM1 DQ11 [ P ——x> VDD2 vDDQ [ -
R70 1k LPDDR2_DM2 _AB20 E22 N Q R2 R22
Rt 1k PDDR2 DM3 _ B20 | DM2 bat2 "g5s P Q AA2 | VDD2 vDDQ [7y55 [
- DM3 DQ13 [533 I 3 AB10-| VDD2 VDDQ [AAs5
CAD Note: DQt4 7655 Lp Q AB21_| VDD2 VDDA ["ag13
Place resistors near 3815 | AB LPi Q16 RN4A D vDD2 xggg AB16
LPDDR?2 pins 16 ["AC LP Q17 ___RN4B D AB19
DQ17 [FABT4 = 7 RN4C == vDDQ
DQ18 ["Ac L Q19 R D A21 Vi
DQ19 FARis (P NI D B10 | VSS VSSCA a7
DQ20 [AGTe TP o] BNAE S S c1 Vss VSSCA
DQ21 5 R = VSS
A N Q22 4G 0D M2 A
DQ22 [-AGT7 5 255 RN4H 5 w25 | VSS vssQ
DQ23 g i 0o RNEA 5 R vss VSsQ [a
DQ24 [a17 o5 Qo5 BNeE e VSS VSsQ |-Gz
DQ25 o5 - = VSS vssQ
AT6 L] Q26 5C 4D AB1 F23
DQ26 g LP| Q27 RN5SD D AC5 | VSS VSSQ a3
DQ27 g1 [P DQ26 __RNSE D ACai | VSS VSSQ [7pag
DQ28 a1 L Q29 RNSF 6 D ACY | VSS VSSQ Th23
LPDDR2_CKE 77| NG9 DQ29 "3 LP DQ30__RN5G 7 D B5 | VSSINC VSSQ Mva3
*—gg| NC10 DQ30 g1 5 STeKE] RNGH B D 55| VSSINC VSSQ gtz
51| NC11 DQ31 = . Fo| VSSINC VSSQ [~AG15
*—pz | NC12 — 72| VSSINC VSSQ [~acTs
R291 *—g5 NC13 A1 - VSS/NC vssQ
4.7k W NC14 DNUO W
: *—E=—{ NC15 DNU1 [Fag5 _ P TRETTY T T I T =
x% Noe oNUa % = MT42L128M32D1LF-25WT =
— XG5z | NC17 DNU3 g7~ X
& . Hi mgg Bmgg T;\ CAD Note: Design Note:
& NG20 DNUG % Place decoupling caps Pin compatible between MT42L128M32D1LF-25 and MT42L64M32D1KQ
LPDDR2 CK % NG21{ DNU7 % near LPDDR2 power pins Pins AC9, B5, B8, F2 and J2 can be VSS/NC
ZKe | NC22 DNUS |"ag5 ¢ 12v
X7 NC23 DNU9 [—AB5: .
oa | NC24 DNU10 [~AB5 T
| NC25 DNU11 [-aGy
ZNi| Ne2s DNU12 ["AG5 ¢ ca8 ca9 50 c51 c52 c53 Cc54 55 c56 cs7 Cc60 cet
LPDDR2 CKn c1o | No27 DNU13 [Ac5 cs58 C59
NC28 DU "Gz —|_10uF Tqu —FJUF T0.1uF T0.1uF T0.1uF Tean T22nF T0-01UFT0.01UFT4.7nF T4_7nF TzzoopFT2200pF
MT42L128M32D1LF-25WT J—
Design Note: 1.8V B
Only x16 configuration is used on the x32 device
c62 c63
470F | o01uF
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B | 7 | 6 | 5 v 4 I 3 I 2 I 1

FLASH 512Mb (32M X 16)
SRAM (1M X 18)
uto 2.8V FPGA and MAXV Interface
PC28F0oP30BF 1.8V
A FLASH vpp [ FSM_A[26:1]
B o vee [He ?=[85 FR8B BRI~ FSM_D[15:0] p—
SHf A3 vee (8 25y 2 —_—y 87
D2 Y| A4 D5 T 8888 88888888 SRAM BW —
an 7
A A5 vccQ D6 >>>> [aYayayayafayaya) SRAM BWbn
A6 vceQ >>>>>>>> 7
cajl A veca 'aa __FSM A bao |58 DO SRAM _CEn 7
A A7 Q “FSM A DQO 59 D1 SRAM_ADSCn 7
B A3 oo LE2 FSM DO “FSM A DQ1 62 D2 SRAM_ADSPn 7
C A9 D? E2 FSM D " FSM_A 1S61VPS102418A-250TQL 5 2 763 D3 SRAM_ADVn 7
D3| A10 G3 __FSM D FSM_A 4 SSRAM Q3 "6 D4 SRAM CLK
A1 D2 5 —F A4 DQ4 7
cayl A b2 IEs SM T FSM A6 5 A Do 769 D5 SRAM 77 7
A A12 D3 E5 FSM D "~ FSM_A7 12 ) A5 DQ5 72 D6 SRAM_OEn 7
B5 | A13 41™G5  FSM D “FSM A 23| A8 6 73 D7 SRAM WEn ;
Cs )| A14 D517G6FsM D6 FSM_A! 45| A7 paz D8 —
At5 D6 e — A8 DQ8 S
D H7 SM_D FSM_A10 45 D9
A16 D7 — 18 A9 DQ9 S
Dsf A T FSM A1 a6l A 5 D10 FLASH CLK 157
A7 ATT E FSM D —FSM _A12 47| A10 Q10 D11 FLASH RESETn 7
B7 )| A18 D8 I"F; FSM D T FSM A13 48 Al bart Di2 FLASH OEn e
c7 1| A19 D9 IF FSM D10 FSM_A14 49| A12 parz D13 FLASH WEn 187
ce | A20 D10 "Fg P D11 TFSM AT5 50| A1 Da1s o5 D14 FLASH ADVn :
A21 D11 [ - — Al DQ14 |22 FSMDid —H 157
A8 A 5 SM D12 “FSM A6 80l A o 23 D15 FLASH CEn 7
G NEZ WA 012 H5 _ FSM D13 " FSM_A17 81 ) A15 Q15 FLASH RDYBSYn 7
H (64M)/A23 131"G7  FsM D14 2.5V __FSM_A18 82| A16 74 __SRAM DQPA _R73 10K '
NC(64M.128M)/A24 D14 |77 FSM D15 FSM_A19 99 1| A17 DQPA ™54 SRAM DQPB__R74 10K
w5 BN o NC/A25(512M) D15 —FoMVAZ0 00| A18 DQPB
NC/A26(1G) warr LE7___FLASH RDYBSYn _R76 10K - A19 ot = EEPROM SCL 5
FLASH CLK  E6 |\ - . SRAM CLK 89| Nea g EEPROM SDA gS :
R77 10K FLASH RESETnD4 GND [H B SRAM OEn 86 NG =5
L AESENVSA =
v [V ASH CEn__ Ba| RESET# GND [z R78 SRAM CEn 98| OE." NC4 |7
= SH OEn_Fa CE# GND g R79 SRAM Ce2 o7 CE1.n NG5 [47—¢
R8O 10k —FLASH WEn _Geg| OFE* GND R81 SRAM CEan__ 92| GE2 NG6 715
2o WE# S CE3n NC7 [z
ASH_ADVn__F6, H1 R82 SRAM_MODE 31 25
e e Abv# RFUO [e5X == MODE NC8 [-53—<
R83 10K SH WPn___C6, G2 = 28
q wes N e = SRAM BWan 93 NC9 59—
RFU2 g ¢ i SRAM BWbn 94| BWA n NC10 730 ¢
RFU3 [——X BWB n NCT1 g
25V SRAM WEn __87 38
o —=me =020 BWE n NC12 [59  Fram Aot
e —— NC13 |57
Flash, PC28F512P30BF R84 10K SRAM GWn__ 88f o\ Nots 28
R85 0K SRAM ADSCn 85 NG15 55 —¢
. 2 ADSC n NC16 [z5—x
CAD Note: R86 0K__SRAM_ADSPn Y Nei e
Place decoupling caps R87 OK___SRAM ADVn ADV E" NG18 L<
near Flash power pins R88 0K SRAM ZZ 4y 57 NG19 %(
e NC20 [—7g—>
- NC21 T(
NC23
c67 | ces | ce9 Ne2s [oe
0.uF | 0.4uF [ 0.1uF 0.1uF | 0.1uF [ 0.1uF BBBBBBBBB333
>>>3>3>3>3>3>3>>>>
= R 8E sk SRAM, IS61VPS102418A-250TQL
3.3V
3.3V CAD Note:
Place decoupling caps
p R294 . A A2.0K 25V near SRAM power pins
EEPROM (64Kl :
R89 § R90 & R91 $ R92 OM (64Kb) R295 2.0K
pNi < DN < DNI < DNI
L c70 0.1k
ut2 em | e | ora_| o7 | ors | o6 | c77 | c7e | c7e | ceo | cer | ce2
EEPROM A0 1" veol8 10u
EEPROM A1 2 A? cC J5 0AUF | 0AUF | OAUF | OAUF | OAUF | OAUF | OuF | O.1uF | OAuF | 47nF
EEPROM A2 3 A <o |8 EEPROM SDA 1
N A2 6 EEPROM SCL ° 2
scL 5 —
R93S R94S R95 EEPROM WP 7 4
1K 1K 1K wp Vvss HEADER, 1x3-PIN
24ARGA-INS = =
gl):ge’\:fe}:;jer near EEPROM device Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
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5M2210 System Controller

U13A
MAX V
BANK1 U138 U13E
FRGA DIFFIO_L1P  DIFFIO_L13P [~ EFGA nSTATUS MAX v MAX 'V 18
FPGA | | K FPGA_CONF_DONE BANK2 Power
FFGA DIFFIO_LIN  DIFFIO_L13N FFCATCLK D4 e F10
FPGA DIFFIO_L2P  DIFFIO_L14P %—g¢—| DIFFIO_T1P  DIFFIO_T13P Go | GNDINT VCCINT [g11
FPGA DIFFIO_L2N  DIFFIO_L14N [Fge— G5 | DIFFIO_TIN  DIFFIO_T13N -| GNDINT VCCINT [i1g
FPoA DIFFIO_L3P  DIFFIO_L15P [T rpGa INIT DONE *—gz| DIFFIO_T2P  DIFFIO_T14P 5| GNDINT VCCINT |g
Y DIFFIO_L3N  DIFFIO_L15N | *—gg—| DIFFIO_T2N  DIFFIO_T14N MAX GONF DONER To| GNDINT VCCINT |5
EPGA DIFFIO_L4P  DIFFIO_L16P [rg—< *—pBg| DIFFIO_T3P  DIFFIO_T15P 75| GNDINT VCCINT [y
DIFFIO_L4N  DIFFIO_L16N [ *—Eg| DIFFIO_T3N  DIFFIO_T15N %11| GNDINT VCCINT [
FP *%—g=—| DIFFIO_T4P  DIFFIO_T16P GNDINT VCCINT 33V
:DE’,: DIFFIO_L5P  DIFFIO_L17P m‘z M570_JTAG_EN %85 DIFFIO_T4N  DIFFIO_T16N PG SEL L10_{ GNDINT VEGINT [ -
5 DIFFIO_L5N  DIFFIO_L17N |ra—< PGM G
::cﬁ DIFFIO_L6P  DIFFIO_L18P ﬁtg 2&“2& EB,K §§ DIFFIO_T5P  DIFFIO_T17P 3111 JE jg['fom A’: GNDIO Velellel! ﬁé
EPGA DIFFIO_L6N  DIFFIO_L18N [7—X FpGA nCONFIG SENSE 200 B6 | DIFFIO_TSN  DIFFIO_T17N PGV LEDT 15| GNDIO VCCIO1 [Jg
FPGA DIFFIO_L7P  DIFFIO_L19P [z SENSE GSon =—| DIFFIO_T6P  DIFFIO_T18P [51e—paM LEDZ 55| GNDIO VCCIOT [p———1 osv
FPoA DIFFIO_L7N  DIFFIO_L19N [ AN FORCE ON G| DIFFIO_T6N  DIFFIO_T18N &1o- GNDIO VCCIO1 =
FPGA DIFFIO_L8P  DIFFIO_L20P [ SVERTEMD 5 DIFFIO_T7P a7 GNDIO A4
DIFFIO_L8N  DIFFIO_L20N [ g | DIFFIO_T7N A3 GLK SEL Gg | GNDIO VCCIO2 4.
__PSAS DCLK &1 N3 %—a7 DIFFIO_T8P I0B2_6 [~a1e—GLK ENABLE Go | GNDIO VCCIO2 £
PSAS CONF DONE G4 | DIFFIO_L9P  DIFFIO_L21P 55X FpgA PR ERROR %= DIFFIO_T8N 0827 70| GNDIO VCCIO2 £
PSAS_CONFIGN F2 | DIFFIO_LON = DIFFIO_L21N HSMC PRSNTn B A FACTORY LOAD 7 | GNDIO vGeio2
=D s e PR = i e e S ——
__PSAS DATAO ASDO ___H _L10 1115 FPGA PR _REQUEST Si570 EN A _T9l 2.9 A MAX_LOAD K 3 [TH1T
FSAS CEn 3| DIFFIO_L11P 10B1_2 |7 FPGA PR DONE CLKE0 EN Eo| DIFFIO_T10P 10B2_10 [g1p Ri5 | GNDIO VCCIO3 17
—PaAS GSn fa~| DIFFIO_L11N I0B1.3 [t FPGA MAX DCLK Bo | DIFFIO_T10N 10B2_11 [-g5 < R5-| GNDIO VCCIO3 [prg
5| DIFFIO_L12P I0B1_4 5 FPaA MAX G CLOCK SCL *—pg{ DIFFIO_T11P 10B2_12 [-5757< 77 GNDIO VCCIO3
%—~= DIFFIO_L12N 10815 |— A7 DIFFIO_T11N 10B2_13 [-g12< 16| GNDIO L
CLOCK SDA *C9| DIFFIO_T12P 10B2_14 g5 T6-| GNDIO VCCIO4 [
DIFFIO_T12N I0B2_15 [~ GNDIO VCCIO4 17
USB CLK H5 P3 TAG TCK c7 VCCIO4 I
J5 :og};o:ﬁ) T'I'C[};I 6 TAG 5M2210 TDI :032*13 D10~ CPU_RESETn veeioa
A | loB1/C oD [ (M5 TAG 52210 TDO Ingf 17 ot = MAX V, 5M22102F 256
N4 5M2210 JTAG TMS _18 5
TMS e e 10B2_19 [-gg—<
10B2_20 x AS/PS Header
MAX V, 5M22102F 256
MAX V, 5M2210ZF256 33V 5 33V
PSAS DCLK 2
U13c R296 DNI_PSAS CONF_DONE ! 27
MAX V U13D 297 DNI_PSAS CONFIGn 3 416 PSAS CEn
BANK3 MAX V “PSAS DATAT g 6 PSAS CSn
BANK4 PSAS DATAQ ASDO 9 8 [0
__FSM A E14 J14__ FSM DO 9 10 R284
FSM A Ct4 | DIFFIO_RTP  DIFFIO_R13P ["ji5—FSm D R M0 MAX5 OEn DNI DNI
—FSM A Gi5| DIFFIO_RIN  DIFFIO_R13N S %—pz| DIFFIO_B1P  DIFFIO_B14P [~R10—VAXe GSn —
—Fa A DIFFIO_R2P  DIFFIO_R14P VD FSM A5 *—5{ DIFFIO_BIN  DIFFIO_B14N NTo——MAXEWER -
— . DIFFIO_R2N  DIFFIO_R14N = — i Ase— e DIFFIO_B2P  DIFFIO_B15P —
FSM_A5 SM D FSM_A26 P5 Ti1___MAX5 CLK =
—FaMAe 15| DIFFIO_R3P  DIFFIO_R15P FEM DS R3 | DIFFIO_B2N  DIFFIO_B15N [~510MAXE BEND
—FaM A F14| DIFFIO_R3N  DIFFIO_R15N 16 —Fav Da *—N&| DIFFIO_B3P  DIFFIO_B16P [~Ri1—MAX= BEn
—FaMAS Dig| DIFFIO_R4P  DIFFIO_R16P [-F17—Fam D7 %—pg—| DIFFIO_B3N  DIFFIO_B16N [T —aX= BEn
— DIFFIO_R4N  DIFFIO_R16N |— FLASH WEn  *Ng| DIFFIO_B4P  DIFFIO_B17P [~N7T—WAX2 BEN
FSM A F L15  FSM D8 DIFFIO_B4N  DIFFIO_B17N MAX V PUSH BUTTON
" FSM_A10 E15 | DIFFIO_RSP DIFFIO_R17P M43 —FSy 5 FLASH CEn RS T13 _ EXTRA SIG1
—FaMA E1a| DIFFIO_RSN  DIFFIO_R17N [~Fris—FaM D10 —FrASH On M| DIFFIO_B5P  DIFFIO_B19P [ CPU RESETn
— DIFFIO_R6P  DIFFIO_R18P ERVD —H DIFFIO_BSN  DIFFIO_B19N [—Rys>< 21,8
FSM_A F | | L1 FSM D FLASH RDYBSYn 15 | | R12°" SECURITY MODE MAX_RESETn 5
—Fa A Gra| DIFFIO_R6N  DIFFIO_R18N [~FRs—Fav D —FASH RESETh — 7| DIFFIO_B6P  DIFFIO_B18P [py NE70 CLOCK PG SED
—FSA Fig| DIFFIO_R7P  DIFFIO_R19P [77—Fa —FASH Ok 5| DIFFIO_B6N  DIFFIO_B18N [y FACTORY STATUS — M CONEE——— 21
—FaMA Gi3 | DIFFIO_R7N  DIFFIO_R19N [y FEMD —FLASH ADVR >—| DIFFIO_B7P  DIFFIO_B20P | gy FAGTORY BEQUEST —e— K 2
AT Gic | DIFFIO_R8P  DIFFIO_R20P [y Fam b — 7| DIFFIO_B7N  DIFFIO_B20N [~pio—EXTRA SIG0
— DIFFIO_R8N  DIFFIO_R20N *—g7{ DIFFIO_B8P  DIFFIO_B21P (15— EXTRA SiG2 MAX V DIP SWITCH
%" DIFFIO_BSN DIFFIO_B21N |————
FSM_A17 G12 N15 | |
T FSM A18 Gie | DIFFIO_ROP  DIFFIO_R21P 74~ USB CFG2 P8 R16 CLK SEL — 1021
—FaMATS Hia | DIFFIO_RON  DIFFIO_R21N [pisX —UsEGres T DIFFIO_BOP  DIFFIO_B22P [513X RESERVEDO CK ENABLE :
—FaM A2 H15 | DIFFIO_R10P  DIFFIO_R22P [z —os Cres Ng | DIFFIO_BON  DIFFIO_B22N RESERVED —FACTORY LOAD 21
“ESM A21 w DIFFIO_R10N DIFFIO_R22N [—X ~USB CFGH R8 DIFFIO_B10P 10B4_28 RESERVED: “SECURITY MODE 21
__FSM A22 H16 | DIFFIO_R11P D13 —UsSB GFG6 T5 | DIFFIO_B10N 10B4_29 RESERVED —SECURITY MODE 22— »4
— DIFFIO_R11N 10B3_21 51X — DIFFIO_B11P I0B4_30
—Egm ﬁgi DIFFIO_R12P |0B3_22 —XEJ? —Hgg 5:22 ; DIFFIO_B11N 10B4_31 Fio jgg g,ﬁg—% —FAN FORCE ON_ = 1y
— DIFFIO_R12N 10B3_23 [ —UsE CFés pg | DIFFIO_B12P I0B4 32 T —Usp GFal ——
10B3_24 %}g MAX RESET: Mo DIFFIO_Bi2N 10B4_33 Power Monitor Interface MAX V LED
- n
CLKIN 50 MAXV J12 10B3_25 g7 USB CFG10 mg_| DIFFIO_BISN/DEV CLRn SENSE_SDO 26 MAX_ERROR 21
CIK CONFIG - s | 10B3/CLK2 I0B3_26 [N13 < DIFFIO_B13P/DEV_OE SENSE SDI % MAXLOAD 2
I0B3/CLKS 1083_27 . SENSE SCK b MAX_CONF_DONER 5
MAX V, 5M2210ZF 256 SENSE _CS0n ped
MAXV, 5M2210ZF256 OVERTEMP 2 PGM_LED[2:0] T > 21
CAD Note: CAD Note: L
1.8V CAD Note: 3.3V Pplace capacitors near 2.5V Place capacitors near

Place capacitors near MAX V VCCINT pins

MAX V VCCIO1 pins

C83 Cs4 C85 C86 c87 C88 C89 C90

Co1 C92 C93

MAX V VCCIO2, VCCIO3 and VCCIO4 pins

Co4 C95 C96 C97 C98 C99 C100 G101 G102

FPGA Interface

FPGA_CONFIG_D[15:0]
1

FPGA DCLK
P ONFI
NIT_DONE
_ DONE !
_READY i
_ERROR i
PGA PR _REQUEST |

FPGA CONF_DONE L

FPGA nSTATUS

MAX5_BEn[3:0]

>

£
FPG

0} | T

o e (b e

| | |

P
P
P
Pl

SO
SO

RESERVED[3:0]

CLK
CSn
OEn
WEn

HSMC PRSNTn ]
FPGA MAX DCLK
FPGA MAX nCS EE;;
Flash and SSRAM Interface

FSM_A[26:1
= | T N

FSM_D[15:0]
FLASH CLK
FLASH RESETn
FLASH OEn

WEn

ADVn

CEn

RDYBSYn 1

JTAG Interface
JTAG TCK

JTAG_ 5M221 0 100

Clock Interface

LK50 EN

LKIN_50_MAXV

%] |0|0|0|0|0
= |r

USB Blaster Il Interface

USB_CFG[11:0]

S
D

__USB CLK
_M570 JTAG EN

~_M570 CLOCK

"_FACTORY STATUS

FACTORY REQUEST

EXTRA_SIG[2:0]

N O®OEOE®P®E®  ®

ENENENENEEN]

16,21,5

14,7

14,7
14,7
14,7
14,7
14,7
14,7
14,7

11,16,19,8
11

11
11
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J7
1, .2
g : s é FPGA Interface
795 58
7 8 HSMC_D[3:0]
1 |
i % 19 12 » 5
1 HSMC_TX_D_P[16:0]
15 13 1 s s
15 B 16 HSMC_TX_D_N[16:0]
1o 17 16 [ 30 S
21 | 19 20 55 HSMC_RX_D_P[16:0] r s
2 g% 5 25 HSMC_RX_D_N[16:0] ' >
25 26 _RX_D_N[16:0)
55125 26 |58 » 5
27 28 HSMG_CLK_OUT_P[2:1]
= 20 % 2 o
HSMC SDA 33 34 HSMC SCL HSMC_CLK_OUT_N[2:1]
® 15108 JTAG TCK 35 % ol e HSMC JTAG TNS I S
o 1 HSMC JTAG TDO 37 38 JTAG FPGA TDO RETIMER 1 11,19 HSMC_CLK_IN_P[2:1] —> o
5 J HSMC LK OUTO 39| 37 38 M40 HSMC CLK N0 ) 9’
[ 39 40 { HSMG_CLK_IN_N[2:1] : .
HSMC DO 41 42 HSMC D1 L >
Ve T 4 42 (44 HaMG D3 HSMC_PRSNTn > 15215
243 44 (2 —HSMC PRSNTR % 1521,
HSMC TX D PO 47| 33V 12V 178 HSMC RX D PO
HSMC TX D _NO 49 g ‘5‘8 50 HSMC_RX_D_NO
51 52
HSMC TX D P1 53 | 33V 12V 549 HSMC RX D P1
HSMC _TX D N1 55 gg gg 56 HSMC_RX D N1
57 58
HSMC TX D P2 59 | 3:3V 12v 1 HSMC Rx D P2
HSMC_TX D _N2 61 g? 2‘2’ 62 HSMC _RX D N2
| 63 64
HSMC TX D P3 65 | 33V 12V 17661 HSMC RX D P3
HSMC TX D N3 67 gg BANK 2 gg 68 HSMC _RX D N3
69 70
HSMC TX D P4 71| 33V 12V HSMC RX D P4
HSMC TX D N4 7 ;g ;i 74 HSMC_RX D N4
7 7
HSMC TX D P5 77| 33V 12V 17 HSMC RX D PS5
HSMC TX D N5 79 ;; gg 80 HSMC_RX D N5
81 82
HSMC TX D P& 83 | 33V 12V 7541 HSMC RX D P6
HSMC TX D N6 85 gg gg 86 HSMC_RX D N6
87 88
HSMC TX D _P7 89 | 33V 12V 7901 HsSMC RX D P7
HSMC_TX D N7 91 g? gg 92 HSMC RX_D N7
93 94
HSMC CLK OUT P1 95 | 33V 12V 17961 HSMC CLK IN P1
HSMC_CLK_OUT NT 97 gg gg 98 HSMC _CLK_IN_N1
— 1 35y 12y [0
HSMC TX D P8 01 2 HSMC RX D P8
HSMC TX D N8 03 | 101 102 704 HSMC_RX D N8
103 104
05 6
HSMC TX D P9 07 | 33V 12v HSMC RX D P9
HSMC_TX D _N9 09 | 107 108 HSMC _RX_D_N9
109 110 13
HSMC TX D P10 33V 12V 174 HSMC RX D P10
HSMC _TX D _N10 113 114 ™16 HSMC_RX D _N10
115 116
HSMC TX D P11 933V 12V 7120 HSMC RX D P11
HSMC TX D _NT1 1 ];? ]gg 122 HSMC_RX_D _Ni1
| 123 | | 124
HSMC TX D P12 25 | 33V 12V 1456 1 HSMC RX D P12
HSMC TX D Ni2 27 ]gg ]gg 128 HSMC RX D Ni2
29 30
HSMC TX D P13 31| 33V BANK 3 12V 19359 HSMC RX D P13
HSMC TX D N13 33 ]g; ]gi 134 HSMC RX D N13
35 36
CAD Note: HSMC TX D P14 137 | 3.3V 12V 17381 HSMC RX D P14
Place capacitors near HSM connector HSMC TX D Ni4 39 12; 128 | 140 HSMC RX D N14
41 42
HSMC TX D P15 43| 3.3V 12V 17748 HSMC RX D P15
12V 33V HSMC TX D N15 45 ]j“g ]32 146 HSMC RX D N15
47 48
HSMC TX D P16 129 | 33V 12V 150 HSMC RX D P16
c103 _| C1o4 HSMC TX D _N16 51 ]‘5‘? ]gg 2 HSMC_RX D _N16
193 1 33y 12v |24
10uF 10uF HSMC CLK OUT P2 55135 oo oo e [196 HSMC CLK_IN P2
—— —— HSMC GLK OUT N2 g; 157 T T T S S S 92, @0, 0, 0 8 —gg ngmg SIF_{EI\# N2 Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
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2.5y Ethernet PHY A FPGA Interface
R96 47 U14A
RO7 4.7 6 27 — ENETA GTX GLK ENETA_TX_D[3:0] T
R98 4.7 2 ENETA RESETn 28 ' COMA GTX_CLK{ ENETA TX CLK
R99 4.7 . RESET_N TX_GLK ENETA TX EN
= %*EE ENETA TX ER ENETA GTX CLK 6
65| onFiGo - ENETA TX CLK M
25V 64 ENETA TX DO ENETA TX EN
RJ45 T 63 ) CONE:G; %B? 2 ENETA TX D ENETA TX ER g
8 25V ENETA LED TX 61 88NFIg o e ENETA TX
ENETA CONF4 60 3 2 6 ENETA TX D
: 59 ConFics Txba 12
vee | ENETA RX_D[3:0
Design Note: . L ENETA LED RX 58] CONFIGE :‘3 TXD5 ; _RX_D[3:0] —> s
e TDO_P - 4 TXD6 .
MDI signals termination C — .2 ENETA MDI PO 29 & ENETA RX CLK
R100 49, ENETA MDI PO TDO_N ENETA_MDI_NO 31 mg:"{l g E TXD7 ENETA RX DV :
C105 || 0.01uF_ENETA MDI 0 [“Ri01 49. ENETA MDI NO_ 3 ENETA_MDI P 33 0_| = i 12 ENETA RX_CLK = ENETA RX_ER °
R102 49. ENETA MDI P [ IbiPIs A_MD! ag | MDIP | o E RXCLK{94 ENETA RX DV ENETA RX_CRS M
C106 || 0.01uF _ENETA MDI 1 [ R103 49.9  ENETA MDI NT_ TDIN ETA_NIDI_P: 39 |MDILN | 2 g4 BXDvig ENETA RX ER ENETA RX_COL 2
R104 49, ENETA DI P: 4 I A G| Mo P | £ § RXER
€107 || 0.01uF ENETA MDI 2 [ R 49, ENETA MDI N2_ C %275 5 ] A MDI P 42 MB:Z*E' & g RXDO |85 ENETA BX Do
R 49. ENETA _MDI P: 2| A_MDI N3 43 5| = 0192 ENETA RX D
c108 || 0.01uF ENETA MDI 3 [ R107 49. ENETA MDI N3_ 7 MDI3_N ad RXD1 |65 ENETA RX D
oo [C ISP ENETA MDIO 24 RXD2 757 ENETA RX_D
22 man ENETA DG 55| MDIO = RXD3 |-gg
R MDC 2 RXD4 [~g9—X
oo 10 ENETA INTn 23 g 89
= 2e GND INT_N RXD5 [—g7—X
©o V27 o ENETA HSDAC P RXD6 g5
L HSDAC_P o RXD7 [—2—X
= v28 O ENETA HSDAC N 38 i
Y| 7499111001A © HSDAC_N 4 84 ENETA RX CRS
CRS
- 25V ENETA RSET g%. RSET L Sh[(e3 _ENETA RXCOL
] X4 = *—2 SEL_FREQ 79
R108 10K 1 4 h wf— S_CLK P{gq
EN vCC 22 gl S_OLKN{g X
*—ge— 125CLK Bl TSNP g
2) oo our |2 ENETA XTAL 25MHZ gi ok A s 1
*—23{ XTAL2 A soutPiHE—x
L 25.00MHz | cto9 VSSC o= souT N R
B 0.01uF 5
mn o § 8 SSHsR
= TCK 2 LED_RX [0 FNETA LED DUPLEX
R109 DI 5 LED_DUPLEX |7 ENETA LED_LINK1000
8 LED L|
o5V DO LED_LINK1000 ENETA TED LINKTO0
.5V 4.99K ™S LED_LINK100 [ ENETA LED TINKTO
1% LED_LINK10 =
Ethernet PHY, 88E1111
K2 o738 NS, =
U148 ENET_DVDD
XX 0000 IIZI D1
25V
—321 avop §§ §§§§ §§§ DVDD Green LED T
t—=2 AvDD 22 222 pvop R111 220
ig AVDD DVDD g ENETA LED TX \\K
AVDD DVDD 57 RGMIl Mode (default) b2
—22- AVDD DVDD g5 Green_LED
AVDD DVDD [-g5— ENETA LED RX R112 220 \\K
13 1o gggg 71 ENETA CONF4 R113 0 ENETA LED DUPLEX  RGMIl Mode D3
21 NG2 ovop |F&&— o5y Green_LED
97 | ss R114 DNI T Ml Mode ENETA LED LINK1000 R115 220 \\K
Ethernet PHY, 88E1111 ([;4 LED
= CAD Note: reen_
Overlap R113 and R114 pads ENETA LED LINK100 R116 220 \\K
D5
Green_LED
ENETA LED LINK10 R117 220 \\K
CAD Note:
2.5V Place capacitors near Ethernet PHY A pins ENET_DVDD
| ci0 ci11 ci12 c113 ci14 ci15 c116 c117 _| crs c119 C120 c121 C122
T ot | oauF | 04uF | 0AuF | OAuF | OAuF | OAuF | OAuF T ot | oduF | 0duF | 0duF | ouF
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2.5V Ethernet PHY B FPGA Interface
R118 47 DIO U15A
= 6 B ENETB_TX_DI[3:0]
R119 4.7 C 27 — ENETB GTX CLK _TX|
R120 4.7 Tn g ENETB RESETn 28 ' COMA GTX_CLK{ ENETB_TX CLK SO
R121 4.7 RESETn . RESET_N T%C'E-ﬁ ENETB TX EN
= R ENETB TX ER ENETB GTX CLK s
ENETB LED TX 65| onFiGo - ENETB TX CLK M
25V 64 ENETB TX DO ENETB TX EN
RJ45 T 63 ) CONE:G; %B? 2 ENETB TX D ENETB TX ER g
9 25V ENETB LED TX 61 88NFIg o e ENETB TX
ENETB_CONF4 60 3 2 6 ENETB TX D
: 59 ConFics Txba 12
vee | ENETB_RX_D[3:0
Design Note: . L ENETB_LED RX 58 CONFIGe :‘3 TXD5 ; _RX_D[3:0] —> s
e TDO_P - 4 TXD6 .
MDI signals termination |: — 2 ENE DI_PO 29 = ENE RX _CLK
R122 49. ENETB MDI PO TDON ENETB MDI_NO 31 mg:"{l g E D7 ENETB RX_DV Z
C123 || 0.01uF ENETB MDI 0 [R123 49. ENETB_MDI NO_ 3 ENETB MDI P 33 0| - i 12 ENETB RX_CLK = ENETB RX ER M
R124 49. ENETB _MDI P [ IbiPIs D ag | MDIP | o E RXCLK{94 ENETB RX DV ENETB RX_CRS M
Ci24 || 0.01uF ENETB MDI 1 [ R125 499 ENETB MDI Ni_ TD1N DI_P: 39 | MDIN | 3 4 RXDVIs ENETB RX ER ENETB RX COL 2
R126 49, ENETB _MDI P; 4 ] 41 | MDI2_P 3 g RX_ER
C125 || 0.01uF ENETB MDI 2 [ Ri27 49, ENETB_MDI N2_ C %275 5 ] DI P: 42 MB:Z*E' & g RXDO |85 ENETB BX Do
R128 49. ENETB_MDI P 2 | DI N3 43 3 | = 0 "2 ENETB RX_D
C126 || 0.01uF ENETB MDI 3 [ R129 49. ENETB_MDI N3_ 7 MDI3_N ad RXD1 |65 ENETB RX D
oo [C ISP ENETB_MDIO 24 RXD2 757 ENETB_RX_D
22 man ENETE DG 55| MDIO = RXD3 |-gg
R MDC 2 RXD4 [~g9—X
oo 10 ENETB INTn 23 g 89
— oo GND INT_N g§35 —XTX
- (020 6
1 V29 . ENETB HSDAC P HSDAG. P . RXDO Ies
~ 7299111001A = V30 O ENETB HSDAC N 38 =g =
== O— ———— — —|HSDACN 2 84 ENETB RX GRS
CRS
- 25V ENETB RSET g%. RSET L Sh[(e3 _ENETB RXCOL
! “ L #—>- SEL_FREQ
R130 10K 1 4 - w— S_CLK P
e 2} 12501k o] SSwp
o _IN_|
2) oo our |2 ENETB XTAL 25MHZ gi ok A s
K *—23{ XTAL2 Al soure
L 25.00MHz | c127 VSSC = —S_OUT_N
- 0.01uF 2
TRST_N @ LED_TX
== TCK < LED_RX
B Ri31 TDI = LED_DUPLEX
o5V DO LED_LINK1000
T 4.99K ™S LED_LINK100
1% LED_LINK10
Ethernet PHY, 88E1111
K2 o738 NS, =
U158 ENET_DVDD
XX 0000 IIZI D6
25V
—321 avop §§ §§§§ §§§ DVDD Green LED T
t—5=—{ AvDD €8 222 pvop R133 220
ig AVDD DVDD g ENETB LED TX \\K
AVDD DVDD 57 RGMIl Mode (default) b7
»—;g AVDD DVDD [~ Green_LED
AVDD DVDD [-g5— ENETE LED RX R134 220 \\K
13 1o gggg 71 ENETB CONF4 R135 0 ENETB LED DUPLEX  RGMIl Mode D8
H‘rﬂ NC2 DVDD & | 25V Green_LED
97 | ss R136 DNI T Ml Mode ENETB LED LINK1000 R137 220 \\K
Ethernet PHY, 88E1111 Do
= CAD Note: Green_LED
Overlap R135 and R136 pads ENETB LED LINK100 R138 220 \\K
D10
Green_LED
ENETB LED LINK10 R139 220 \\K
CAD Note:
2.5V Place capacitors near Ethernet PHY B pins ENET_DVDD
| ciz8 C129 C130 C131 c132 C133 C134 C135 | c13 c137 c138 C139 C140
T ot | oauF | 04uF | 0AuF | OAuF | OAuF | OAuF | OAuF T ot | oduF | 0duF | 0duF | ouF
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R140 3.3V Design Note: U S B B I t I I FPGA Interface
FX2 WAKI M R141 GND isolation aster USB DATAIT0
C141 10.0K C142 C143 CAD Note: - ' N
“R142 1 Place resistor and capacitors U16B %{C}} 6
A 0.1uF = 0.1uF inside pennisula area MAX II USB FULL
- L L 4.7nF Cl44 — underneath USB connector Fx2 PA2 B BANK 1 H Fx2 PB1 USB EMPTY 6
= = = - ExXs FLAGT Cr 10_B1_B1 10_B1_H8 FXo PR3 USB SCL 6
B> AT Gz 10_B1_C1 10_B1_J3 [~ SR USs SOA 6
sV e 57 10_B1_C2 10_B1_J4 [ FX2_PD6 USB_CLK 156
e : 3 D2 | 10-B1.D1 10_B1_J5 FX2_PD4 USB RESETn '
USB Type B u17 X2 PA3 1 B
VBUS 5V 1 4 FX2_PA4 b3 | 10 B1 D2 10_B1_J6 TAG FPGA TDO USB_OEn .
GND  veC Cc145 570 JTAG EN___E3 | 19-B1.D3 10 B1.J8 I"jg—Fx2 SLWRn USB_RDn M
= = FX2 D N s ad £ 10 B1 E3 10_B1_J9 FX2 SLRDN USB WRn 6
FX2 D _P R143 fxo RESETH 2 s OAUF S PAG F> 10 B1_Fi1 10_B1_K1 FX2 PD7 T
a—] o RESET MR [ -1u oo F5 10 B1 F2 10_B1 K2 FX>PD5 M570_JTAG_EN 5
100K RESET, MAX811 FX2 _FLAGB G1 | 0Bl F3 10_B1_K3 FX2 PA5 «—J
’ = ExXs PBo Gz | 1081 G 10_B1 K4 k50 TTAG DO JTAG_FPGA_TDO_RETIMER 116
© i FXo PAT Gs|10.81G2 10_B1_K5 ke~ TTAG NS ——>
= FX2_PB5 Hi | 10-B1.G3 10_B1_K6 'k7 ¢ JTAG TDI FX2 RESETn 6
- 3.3V USB DISABLEn ___H4 | 10_B1_H1 10_B1_K7 ["kg G JTAG TCK U A
T us 33V FX2 PB6 H7 :gg}g; OB1KE Kio JTAG FPGA TDO RETIMER R144, A A0 JTAG_FPGA_TDO | s
D1 —] 88 FX2 RESETn _B1 _B1
B8 FX2 RESETn
D2 | AVCC RESET s FX2 SCL__Ri4 2.0K EPM570GF100 MAX V USB INTERFACE
1 AVCC SDA G3 FX2 SDA___R14 2.0K USB_ CFG{110]
D+ G1 St U16C ——<:>> 15
GND D- A ggg wakeup kB FX2 WAKEUP ExmAsGRy
T TPDRRUSER0 8 vee H7 FX2 FLAGA i s
b= fc " BANK 2
vee CTLO M570 CLOCK
—E7 voe CTL e fAdE AT ﬁ 10_B2_A1 10_B2_C3 ci f)?‘ll?HCAFgla(‘}O FACTORY STATUS 1®
£8 H8 FX2 FLAGGC JTAG RX o P e E =
vee L2 FACTORY REQUEST A O B hs o By [FSZ—UsB DATA7 15
E1 ] bminus RDY0 j-AT—EX2 SLRDn_ —UsB CEes 10_B2_A4 10_B2C8 [ B
L E2 | ppLus RDy; 21— FX2 SLWRn —UsE e ﬁs lo_Rz_As OB2_C9 "C1q—USE ADDA JTAG INTERFACE
- - _B2_ _B2_ USB_CFG8
Y —r B OLK G2 1\ ¢ cLkouT FE2— —uSBROn Ao o A7 10_B2_D8 [ USE ADDRD—— JTAG_TCK
2N XIALN —— CT 3 XTALIN — 10 B2 A8 10 82 D9 g 1115168
! I:]' 2 24M XTALOUT G2 1 % raout 10 B2 A9 10_B2 D10 |og— oot 18
I a8 H3 FX2 PBO 10_B2_A10 10_B2_E8 [Eg USB CFGTT H .
o Fx2 P *Ge | PAO PBO (73 FX2 PB1 10 82 B2 I0B2E9 [ Fg —spsct '
paMHZ 2 AT o1 FX2 PB 10_B2_B3 10_B2_F9 [F1g USB DISABLEN
Gl4e Cla7 _EX2PAz B8 15 pB2 [ e o 10 B2 B4 10_B2_F10 58— ETRA SGr—— e O Y
X2 PAS ET 1 P PB3 |t — X2 FB3 10_B2 85 1062 G8 a5 &
12pF 12F =§ Dﬁg cs | PA4 PB4 IG5 FX2_PB5 10_B2_BG 10_B2_G9 ["G1g V31 C JTAG TDI R147, 0 AG BLASTER TDI
L L L G PAe——Go| PAS PBS5 [Fe FXo ot 10 B2 B7 10_B2 G10 | O vaz C_JTAG TMS R148\/\ /0 __JTAG TS
= = = FX2 PA7 Ce | PA6 PB6 [Hg FX2 PB7 10_B2_B8 10_B2_H9 |75 O 33 C JTAG TDO R149. A JTAG BLASTER TDO
PA7 PB7 ) 1082 B9 10_B2_H10 |~ jig o C JTAG TCK R150\ \A0__JTAG TCK
o A8 Exo PDO 10_B2_B10 10_B2_J10
T RESERVED PB? 37 fx PD EPM570GF100 FX2_SDA R151, 0 MAX_SDA
5| AGND PD2 [ EXs PD. 2.5V
AGND ggi B FX2 PD u16D R USB SCL
Al FX2_PD:! MAX 11 R152\ A A1k USB SCL
’;‘ GND PD5 -5 FX2 PD6 CONFIGURATION R 53, a~lk_ USB SDA
54 GND PD6 |4 FXo D7 R 1k _USB FULL
GND PD7 R 5 1k__USB EMPTY
&4 GND —MAXSDA____ J7y 51 pev 0B 101/DEV_CLAN pKE—FX2 RESETD SNtk USB EMPTY
D8 EHB FX2_PD2_R156 C use nAX TDI el io1/6CLKop b E USB LK R157 1k__FACTORY REQUEST
F P R E F
T = BN R 8 i e
f— icrocontroller, F R E
= PD3_R160 C USB MAXTDO J2'| TM3 oaacrian | E10 570 GLOGK
EPM570GF100
CAD Note: U16A
Place capacitors g}é;}:;l 18V
near CY7C68013A power pins ) N -8V
CAD Note: g GNDINT  VCCINT |2
a3v Place capacitors GNDINT VCCINT 7
near MAXII EPM570 power pins E GNDINT VCCINT g
GNDINT  VCGINT 33v
C148 | C149 | ©150 | ci51 | c152 | c153 | c154 | C155 . sy aey sy 0 o .3V
T Green_LED D11 : : : D7 | GNDIO VCCIO1 G4
0AuF | 0AUF | O.1UF | 0.1uF | O.1uF | 0.1uF | 0.1uF | O.1uF &NpIo veoior [ —4
- RI62\ \ 562 Ry JTAG X —Ex{ enpio veciot F2——
= c156 | C157 c158 | C159 c160 | Ct61 G5 gsg:g vecion |24 T
- Green_LED D12 S71GNDIO  vCoio2 (B2
L R163, A A56.2 ' il JTAG TX 0.1uF | 0.1uF 0.1uF | 0.1uF 0.1uF | 0.1uF veoioz -7
.3V =
? 11 33V Green_LED//|313 = = = EPMS570GF100
R1640 a a1k C USB MAX TCK 1 2 R16: 56.2 SC RX
C USB MAX TDO 3 | ; E 4 Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
R166 1k C USB MAX TWs 5| 2 MK Greon LED D14 |
7 reen_| -
cuss MAX TBT 97 Bl[Ho RIB7\ A 562 @I SC TX A D A Cyclone V E Development Kit Board
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RS-232 Transceiver
U FPGA Interface
1~y 2
3.3V U20 10uH UART_TXD | 5
_|_ 12 UART CTS | =
S vee ow 12 LTC2803 SW ° UART RXD i s
" T 8 - e
11 10 LTC2803 CAP } =
ON/OFFn CAP 0
1.0UF 3o DB9 Connector
L 7o)
= UART TXD 14 ..\ T1ouT L2 TXD 2l
H—O
*—to
UART CTS 13 4 cTS DSBS FEVALG -
e RPN T20UT
UART RXD 16 | OUT‘O<" R RXD DB9_BODY
R168
UART RTS 15 RZOUTAOQ~ R 2 RTS
VDD | -8 LTC2803 VDD
9 { vee anp [ Gles
c165 |
I iUF  [TC2803-1 L
25V
2.
0 G166 USB-To-UART Bridge R169
| 0.1uF
3.3\ __USB UART RI r 5
u21 ~_USB UART DCD b 5
c167_||22uF | 5 47k 25V ~_USB UART DTR L s
C168 vio RST [ 5 USB_UART SUSPENDn D15  Green LED ~"USB UART DSR ; :
| & yop Susggmg 17 USB UART SUSPEND XX RES TX TOGGLE R170 56.2 T_USB_UART_TXD L 5
[0 Sus | ST S ~USB UART RXD ; :
7 4 USB UART TX TOGGLE reen_| T_USB UART RT }
= REGIN gg:go USB UART RX TOGGLE \\K RES RX TOGGLE R171 56.2 T_USB UART CT L i 3
13 ) USB_UART GPIO2 T_USB UART GPIO2 :
USB Type A ahios [ T_USB UART RSTn :
8, yeus = __USB_UART _SUSPEND :
a—] a7 Al USB UART RI __USB UAR SUSPENDR —— 5
3|0 24 USB UART DCD L
] R172 DNI D+ ggg 23 USB_UART DTR
6 10 22 USB_UART DSR
UAS UART vep 16| NC DSR 157 USB_UART_RXD
VPP TXD 750 USB_UART TXD
0 RXD OAR
C169 2| o e [e USB UART RTS
ENF Fzs EPAD_GND  CTS -2 USE UART CTS
= CP2104
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User I/O and Connector

LEDs Push Buttons
2 x 7 Display Connector
25V 25V sov play LED INTERFACE
D17 RED_LED T st T -|- J4
MAX_ERROR \\K RES MAX ERROR _ R173 100 1 =T 2 PGM CONFIG _R174 10K 17 NE USER_LED[3:0] < s
Switc>Push Button 7] 214 [CO D Cn —_—
S2 [CD WEn 5 LCD CSn MAX_ERROR i
D18  Green LED 15552 PGM SEL R175 10K LCD DATA A g LCD DATAT MAX_LOAD e
MAX_LOAD xX RES MAX_LOAD R176 562 Suite>Push Button LCD_DATA? 9 LCD_DATA3 « a n e
¢ ) LCD DATA4 11 ?1 }g 2 LCD DATA5 oaM LEDi20
1 == > MAX _RESETn _R177 10K LCD DATAG 13 4 LCD DATA7 | LED[2: 2
D19\\GreenﬁLED Ri78 562 SuitctPush Button 13 14 L1 15
MAX_CONF_DONEn RES CONF_DONEn - S4 107+
K 19952 CPU RESETn _R179 10K = HDR 2X7, VT, THM, TSW-107-07 = Egﬂﬁ %ﬁ tEE gg 3
D20 G LED gwitch, Push Button
reen_| S5
HSMC RX_LED g RESn HSMC RX LED R180 56.2 1 == USER PBO __ R181 10K - ] 15165
gwitch, Push Button B1 B2 %ﬁg 5
6,
D21 Green_LED 1 —D—C 2 USER PB1 R182 10K 5
HSMC TX LED \\K RESn HSMC TX LED R183 56.2 Switc”Push Button
S7
15952 USER PB2 __ R184 10K DIP SWITCH INTERFACE
sV Suite>Push Button 2X16 LCD 2X7 LCD SOCKET STRIP, THM
: S8,
D22 Green_LED 1 == ER _PB3 R185 10K USER_DIPSW[3:0] —
HSMC PRSNTn g RESn PRSNTn R186 100 T 6 o = . » 5
1 Switch, Push Button CLK_SEL — 10.15
= o — i
FACTORY LOAD | 15
SECURITY MODE |
25V ——$ 15
D23 Green_LED USER DIPSWITCH 2 x 8 Debug Header (1.5V)
UART RXD_LED x ¢ RESn UART RxD R187 562 2V
Sws T J15 PUSH BUTTON INTERFACE
D24 Green LED ] 8  USER DIPSWO R188 10K HEADER DO
UART_TXD_LED \K RESn UART TxD _ R189 562 2==|‘:':' 7 ___USER DIPSW R190 A A A 10K ) ! i 4 HEADER D4 )
G | 6 USER_DIPSW. R191 A A 10K HEADER D1 g USER_PB(3:0] r > 5
E—— [[5__USER DIPSW R192 10K S g HEADER D5 L
HEADER D2 0 CPU_RESETn —— 158
—L_ switch, DIP x4, TDA04HOSB1 NN S HEADER D6 MAX RESETn | 15
= " ’ HEADER D3 13|11 1274 PGM _SEL 15
25V ON=0 15 |13 1476 HEADER_D7 PGM_CONFIG =
-5V on=o, 15 16 e I
D25 Green_LED 2X8
PGM_LEDO \\K RESn_PGM _LEDO R193 56.2 = =
2x16 LCD DISPLAY INTERFACE
D26 Green_LED
PGM LED1 Y RESn PGM LED1 R194 56.2 BOARD SETTINGS DIPSWITCH 2x8 Debug Header (2.5V)
¢ LCD_DATA[7:0 5
25V S oy
D27 Green_LED Sw4 T J16 LCD CSn 5
PGM LED2 \\K RESn PGM LED2 R195 56.2 —='].8  CLK SEL R196 10K HEADER PO ] 2 HEADER NO LCD D Cn :
| ——= [7__CLKENABLE R197 10K HEADER P1 . A HEADER N1 LCD WEn :
F—— [6_FACTORY LOAD _Ri98 10K
&= [[5__SECURITY MODE _R199 \\"n 10K HEADER P2 5 6 HEADER N2
HEADER P3 ; 13 0 HEADER N3
- 1 2
= Switch, DIP x4, TDAD4H0SB1 HEADER P4 |1 12 HEADER N4 DEBUG HEADER INTERFACE
HEADER P5 15|13 14176 HEADER N5
2.5V ON=0 15 16
D28 Green_LED T OFF =1 2X8 HEADER_P[5:0]
USER LEDO Mg RESn LEDO R200 56.2 = = —_<HEADER oo SO
A N K> s
D29 Green LED HEADER_D[7:0]
USER LED1 \\K RESn _LED1 R201 562 —_——C
D30 Green_LED
USER LED2 ¢ RESn LED2 R202 562
D31 Green_LED
USER LED3 \\K RESn LED3 R203 562
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8 | 7 | | 5 v 4 | 3 | 2 | 1
Power 1 - DC Input & 12V, 3.3V Output
DC_INPUT
7 FDI\Q/I1C8878 8
CONN JACK PWR 7 PGOOD_MAIN_12V
2 6 —_— > 23,24,25
A 5
: |
14V - 20V =
DC Input ° Cad Note: DC_IN
Place capacitors near VIN pin
Cad Note:
IN VDD [~ DC IN Zlaf:e cap across MOSFET
GND rain and source pins
51 e P GND c17o ci7 LTC3855 INTVCC
= 0.1UF 0.1U
L[TC4357 033 c172 c173 c174
e = 22uF 22uF 22uF
= Lo I I
2 ; LTC3855EUH-1 MDSH-3 Qo 1210 1210 1210
Design Note: 26 |, a1 |20 LTC3855 TG1 crl 2 220H ggi:g;e:ac.mrs 3.3V
MMBD1205 Reverse input protection LTC3855 INTVCC 25 INTVCC 1 [— .dp !
= Cad Note: Gi7s  LTC3855 EXTVCC 24 | NP BoosT -2 LTC3855 BOOST1 C17. 7 — near inductor
Use copper pour 0.1UF 6 Isat = 13A
instead of trace 4.7UF i 31 LTC3855 SwWi cH2 5
3.3V_SHDNn I swi 4 Va4 o vas
LTCg855 INTveC R204 DNI - LTC3855 ILIM1 ] e Ba1 (2111030 BA1 2 crr7 L O178
[TC3855 ITH1 ILIM1 3 LTC3855 VFB1 2 100UF —T— 330uF
CAD Note: [TC3855_SS1 ITH1 VFBY ] —  'SusieBDY 2 6.3V 6.3V
Overlap R204 and R205  R205 THISST i} 2
resistor pads 12V_SHDNn 13, ne SENSE1, 32 LTC3855 S1P 2 )
LTC3855 ILIM2 % ITEMP2 Senser- 20— SIN ci79
1103855 ITH2 6| :#"’_‘I"zz PGOOD1 |16 PGOOD MAIN 33V P 6.49K -
. 1ul
[TC3855 552 7 s 1%
c180 JE‘ 81 LTC3855 INTVCC R209 115K  perouT
35 DC_IN
—————————31 FREQ ! 1%
LTC3855_FREQ D34 o
1000pF |1000pF N IN I Cad Note: R211
CLKOUT C186 Cc182 Cc187 Placecap 2.55K
R212 MDSH-3 Q3 22uF 19%
137.0K . 0 o - 8 25v 47uF 470F MOSFET
= o 3855 2 CH1 1210 5V drain and Cad Note:
c184 | 1% 41 ggmg; TG2 cies |1 | = = sourcepins = Place capacitors
.- gg PONDT soosT2 |21 LTC3855 BOOST2 FJI 7 L3 3.3uH near inductor 12V
P! 6 —_—
c189 ig | FOND2 19 cH2 5 JLTC3855 SW2 1 ~vv 2 ‘
— NC sw2 4 g
pr— Isat = 11A
10pF | Ro14 B |28 LTC3855 BG? 3 V36 o c192
2
215.0k VrBp e 5_LTC38S5 VFB2 1] SNS_RSNS var| 2 20uF
1% ¥ — SW8ieBDY SENSE_PAD Z 16V
8 LTC3855 S2P R21 4.64K 2]
SENSE2+ [¢ z
1 3.3V DIFFOUT 12 9 LTC3855 S2N A% )
= 10 B:EESUT SENSE2- ¢ oo I rote SEnsE_paD| 2
11 17 PGOOD MAIN_12V 3.24K
o DIFFN PGOOD2 0.4uF T T -
a ote:
POWER LED Route traces DIFFP/N differentially =
from load back to regulator pins 10 & 11
5.0V
3.3V
PGOOD MAIN 33v _ R221 100K
R220 DC_IN DC IN
1k
100K R222  ON SW1 ON SW4 100K R223
12V_SHDNn z [Z 3.3V_SHDNn
RES_POWER_LED
D35 R224 Switch, SLIDE EE2201A R225
20K 20K
7/ BLUELED Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
1 1 D [Tile _
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-
Power 2 - 2.5V
Regulator Interface
12V
PGOOD 1.1V o4
Cad Note: PGOOD MAIN 12V 20.04.25
Place capacitors C194 C195 PGOOD 2.5V 2405
near PVIN pins 22uF 22uF R O O N A 1 £ 1= o ) g
25V 25V U25
1210 1210 zzzzzzzZzZZZZQ LTC3608B _INTVCC
= = 5555555555558
R226 30 SVIN n_n_n_n_n_n_n_n_n_n_n_n_w‘ D36
CAD Note: 75K z 19 CMDSH-3
Overlap R227 & R228 _PGOOD MAIN 12v_R227 DNI s fee
resistors pads INTVCC 31 01&1 4.7uF
Place resistor & cap R228 0 INTVCC 22
near pin 12 of LTC3608 2PGOOD 1.1V LTC3608B ION 22 ION =
B T 11 LTC3608B BOOST c197 | 0.22uF
00S 1M 1ov L4 047uH 25V
3.3V C198 0.1uF LTC3608B RUN 12 —_—
,LTC36088 RUN 12
RUN/SS sw LTC3608B SW ~ T
= SW Isat = 20A
4
R229 100K PGOOD 2.5V 16 PGOOD sw - C199 C200 C201 C202
W 47UF
LTC3608 SW 44
LTC3608B EXTVCC 29 EXTVCC sw 45 Cad Note:
46 .
" . SW [z7—% Place capacitors —
Design Note: 47 . =
Ith is tied to INTVCC for LTC3608B INTVCCR230 DNl LTC36088 ITH 18 H sw EP'D;\V[‘; 5 near inductor
internal compensation R231
I_ 22p VON 13 30.1K
C203 22pF 2? NC1 o
X*—571 NC2
R23: 11.3K LTC3608B ITH CR C204 270pF % gg NG3 &‘ VFB 23 LTC3608B VFB
Pom L\ =YaYaYaYaYayayayayalayalala)
1 28 2282252402252409 17 LTC3608B VRNG
= NCSOOOOOOOOOOOOOOVHNG R233
CaaCaaaaNONNDNDDD 9.53K
' =
B 2.5V 2.5V_VCCIO_VCCPD
R2. 0.003
B 2.5V_VGCAUX
2.5V_FPGA_FILTER
2.5V_VCCA FPLL
4A, 33 Ohm FB
I 0.003
Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
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1
Power 3 - FPGA 1.1V, 3.3V and 1.5V Output
12V
PGOOD MAIN 12V
PGOOD 1.1V 53‘23'25
Cad Note: PGOOD 2.5V 23,25
Place capacitors !
near PVIN pins 0|0 |||
u2e O~ || < LO LD
Zzzzzzzzzzzzo LTC3608 INTVCC
>555555555555
Z rcs 19 CMDSH-3
o
INTVCC g; €208 4.7uF
INTVCC
ION -
11 LTC3608 BOOST C209 0.22uF
BOOST 0V L6 0.47uH 1.4V 1.1V_vee
3.3V C210 0.1uF PGOOD MAIN 12V 12 —— T
RUN/SS L TC3608 SW 1 A~ 2 R239 0.001
= gw ) Isat = 20A
R240 100K PGOOD 1.1V 16 PGOOD sw : c211 C212 C213 C214
A 47UF
LTC3608 sw 44
LTC3608 EXTVCC 29 f oo\ w2 Cad Now: )
" . SW [ ace capacitors —
Design Note: 4 . =
Ith is tied to INTVCC for LTC3608 INTVCC R241 DN LTC3608,ITH 18 . ow EP% 55 near inductor
internal compensation R242
VON 13 13.7K
C215 ||__180pF 2? NC1 - 1%
=57 NC2 <
2.32K LTC3608 ITH CR C216 3300pF 24 NG3 & VEB f¢ 23 LTC3608 VFB
& NC4 nooooooococoocog
28 22229988999529 17 LTC3608 VRNG
= NG5 55566060606000600 VANG R244
CEadaaaacnNNNDNDD 16.5K
*?ID‘DI\WJO)DD?IDOJ‘DI\? R245 1%
12V
Cc217 10uF L7 10uH 3.3V_FPGA 3.3V_VCCIO_VCCPD
u27 —
1 3 LTC3103 BST €218 22nF 1T~y 2 R247 A A~ _~0.003
1 70 méDE ?SSVE 2 LTC3103 SW '| |' — 1 3.3V_VCCPGM
R246 DNI =
PGOOD_MAIN 12V LTC3108 RUN 7} o o - g }ng%a(; gs;g/ 248 M B249 A A 0.003
0 LTC3103 VCC 6 Heoob 17
PGOOD 1.1V R250 vee 2 NC L cot9 || 12pF C221 o Note:
G —LauF CadNote:
CAD Note: C220 a o Place capacitors
Overlap R246 and R250 1UF z 5 Ro52 1290 M@ indutor
resistor pads
= «|—| LTC3103 221K =
CAD Note:
Overlap R253 and R254 25V 12V =
resistor pads 1210
G222 22uF =
R25: u28
° 8 9 LTC3600 BOOST G223 0.1UF L8 0.47uH 1.5V 1.5V_VCCIO
PGOOD NAIN 12V R254, A ADNI RUN 1.5V 5| VN BOOST — T
’ RUN 7 LTC3600_SW 1~ 2 R255 A A0.003
C224 ||1.0UF _ LTC3600 INTYCC 10 | \rvee sw Isat = 4.7A
r & MODE/SYNC vout I
= 2 ITH PGFB I 4 LTC3600 PGFB R25t 47.5K
LTC3600 ISET 1 12 PGOOD 1.5V R257 .
Cad Note:
ISET paoop _1C226 C227 Plaace gaiacilors
G225 LTC3600 RT 3 RT GND_EPAD near inductor
R258 - 22uF  |22uF fnau ; ; !
30.1K 2200pF 31.6K Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
R260 LTC3600 D [Tile )
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Power 4 - Linear Regulators
Flash VCC/VPP, MAXV/MAXII VCCINT & LPDDR2 VDD1 WE 22,2324
. - 23,24 E
Power Monitor VIN
5.0V
C228 1.0UF | 1.8V @ 200mA
L 18V 1ov Us0 5.37V @ 0.3mA
) U29 T T LT3009xDC 5.37V_MONITOR
29]3/ 1 Bias out | 4w output [5—¢ 4
3] nos k& 1.8V ADJ R261 4.02K c229 OUTPUT m
5 ——
1% IZ-ZUF SHDN R262 90.9K
C231 GO SHDN GND 2 R263 25V ADJING 1 5.37V_MONITOR ADJ
7 C230 C232 K/
T.0UF |____EP.GND| 115K - = o o 1% c233
LTC3025-1 = 2.2uF 1.0UF Z Z | CAD Note:
= ° 1% ! 6 oF Place rgseistors near ADJ pin R264 220F
1 o] ~ 115K
CADNote: = 1% o
Place resistors near ADJ pin -
LPDDR2 VDD2, VDDQ, VDDCA, FPGA VCCIO_1.2V Ethernet PHY DVDD/VDDO
3.3V 1.0V @ 500mA -
25V 5.0V
| 5.0V 1.2V @ 800mA U31
us2 1 N1 BST 5 C234 1.0UF ENET_DVDD
CAD Note: p 1 5 C236 1.0UF 2
Overlap R267 and R269 c235 2 :m; BST _I_ '”' | 1.2V 1.2V _VCCIO IN2 ouTz |10 =
resistor pads 4.7uF ouTe O = T 41 sw outt |2
4 9 0.003
= sw ouT1 B265 A AN 6) <o s k8 1.0V ADJ R266 15K
PGOOD_MAIN_ 12V _R267, DNI RUN 1.2V 6 WDNO . ADJ 8 1.2V_ADJ . 037 % % PG 7 1% .
zz @ €238 CAD Note: - °° R271 _| 239 CAD Note:
PGOOD 2.5V R269, 0 0o 10uF  Place capacitor near OUT pins 4.7UF || LTC3026 10.0K 10uF  Place capacitor near OUT pins
o] LTC30 I - 1%
= CAD Note:
= CAD Note: Place resistors near ADJ pin
Place resistors near ADJ pin L
15V VTT LDO, LCD Character, SPI Level Shifter
DDR3 VTT - 5V @ 8.8mA
5.0V 9 1ov us4 5.0V
T us3 _ TPS51100DGQ C240 T LT3009xDC o
0 vLoon 100F 075V VTT (3A Sink/Src) 4 outeur |2 .
VDDQSNS C241 OUTPUT
= 0.75V_VTT 2 2UF 5, sron
10K y
L R272 \ A A $Egg} 1 gg 22 ; s3 VTT g T 25V ADJING 1 5V_ADJ R273\/\/\110K
$B2ZA AN ALK To0T100 99 Iy o VTTSNS [ ) L
Co42 C243 CAD Note: = ) 1% | cos
VREF_DDR3 San 10uF 10uF  Place capacitors near VTT pins & & 2| CAD Note: 2.2UF
czZ © O & Place resistors near ADJ pin R275
_ VITREF £ 6 G
G245 o] ~ 15K o
1.0UF - = = 1% =
Mg CAD Note:
Place caps & res near regulator
= Place U33 at the same side as =
- - DDR3 addr/ctrl/cmd termination =
= resistor packs and capacitor arrays
Pour copper on outer layer to cover
these components
A
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Power Monitor

5.37V_Monitor
1-1\L|_ vee vag C246 Co47
1 ]2 C5 VGG P -
RSNS SNS 0.1uF 10uF R276
SENSE_PAD uss | 0
1.4V V39 C5 Vee P 21 9
T 1 2 C5 VGC_N €5 VGC_N 22 | CHO  VvCC =
RSNS SNS CH1 11 LTC2418 REF P
SENSE_PAD C5 VCCIO VOCPD 25V P 23 | REF+
C5 VOCIO VeCPD 25V N 24 | SH2 | 12 LTC2418 REF N
1-5\L|_ vceio V40 3 - R277
1o o2 C5 VCCIO 15V P C5 VGCAUX P 25 DNI
RSNS SNS C5 VCCAUX N 26 C:“ o |12
SENSE_PAD CH5 0 R278 0
1.5V Va1 C5 VCCA FPLL oH 5.0\
T 1 2 C5 VCCIO 15V N C5 VCCA FPLL 5 = =
RSNS SNS CH7 7 SENSE C5 SDO R279
SENSE_PAD C5_VCCIO_1.5V. SDO [0 SENSE _C5 SDI R280
1.2V_VCCIO V42 C5 VCCIO 1.5V 8:3 ssc[:<| Fi8 SENSE C5 SCK R281
T 1 2 C5 VCCIO 12V P 9 6 SENSE_C5_CS0n R282
RSNS SNS cSn
C5 VCCIO 1.2V
SENSE_PAD C5 VCCIO 1.0V cmo
1.2V V43 CH1t
| .
T 1 [ Rsns sns F2 C5 VCCIO 1.2V N CHi2
SENSE_PAD CH13
2.5V_VGGIO_VCGPD Va4 13
- - ! CH14  NCT [=3—X
T il p—— C5 VGCIO VGGPD 2.5V P R ]
- s SENSE_PAD com  anp 118
T L p—— G5 VCCIO VCGPD 2.5V N ADC, LTG2418 16-Ch
SENSE_PAD )
2.5V_VGGA_FPLL Va6
| —
T 1 [ asns sns |2 C5 VCCA FPLL P sov
SENSE_PAD T
25V_FPGA_FILTER Va7 c248 1.0UF
r %
T 1 [ rens sns 2 C5 VCCA FPLL N 2.5V
SENSE_PAD 4 C249 l&. Us6 €250 0.1uF System Controller Interface
2.5V_VCCAUX V48 =
— —
L 1 RsNs sns [F2 C5 VCCAUX P - 2 vee VL -
__SENSE C5 SDO osct ot SENSE_SDO r 15
SENSE_PAD SENSE G5 SDI ! ! SENSE_SDI L 1 15
2.5V_FPGA FILTER V49 SENSE_C5_SCK :8 zggg :8 ztg SENSE_SCK | 15
[ — . __SENSE C5
T 1 [rsns sns F2 C5 VCCAUX N 2.5V SENSE_C5 CSOn g oVoea  IOvLa SENSE_CSOn 15
SENSE_PAD R283 10.0K_SENSE Ts g | NC2 NGt 5

TS GND ﬁ_

Level Shifter, MAX3378

Fan Header

Ji1g

2 TSENSE_FAN_CNTL

22_23_2021
Q4
FDV305N < OVERTEMP_R R285, 4.7k OVERTEMP 1 15
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8 | 7 | 6 | 5 v 4 | 3 | 2 | 1
utJ U1K UL
Cyclone V E Power Cyclone V E Power Cyclone V E Power
1.4V_VCC 3.3V_VCCIO_VCCPD 3.3V_VCCIO_VCCPD 255V_VCCIO_VCCPD 25V_VCCA FPLL 25V_VCCAUX
4
5 vee VCCPD3A ﬁg}? AD}; VCCIO3A VCCIOBA igi AS VCCA FPLL VCC_AUX ﬁg]g
vCe VCCPD3A VCCIO3A VCCIOBA [p VCCA FPLL VCC_AUX
> vee 25V_VCGIO_VCeCPD VREF_3.3V_vCCIo oo vecioan VCCIOBA | ot re{ vecaFRLL VGG AUX |22
3 Ve AC20 ‘ABg | VCCIO3A VCCIOBA [ioe 1 Joa| VCCA_FPLL VCC_AUX [H7e
5 vee VCCPD3B4A [-aEs7 25V VCCIO VOOrD VREFB3ANO VCCIOBA [gog [ ABo3 | VCCA_FPLL VCC_AUX G171
VA7 Ve VCCPD3B4A [acis G T VCCIOBA (55 S| VCCAFPLL VCC_AUX
vCC VCCPD3B4A VCCIOBA VCCA FPLL
4 |
e vee VCCPDIB4A [-Aea> AEL vocioss VCCIOBA [+=p VREF 2.5V VGOIO Y8 1 VocA FPLL RREF T [-C1—FREETL RZ8B A 20K
T3] Ve VCCPD3B4A [Faci7 AKa| vccioss VCCIOBA [Gag —o- —
Ti5| VeC VCCPD3B4A aH13 | VCcloss VCCIOBA [yo6 GAD Note: -
2K ves wes VREF_2,5V_VCCIO ACTO veaoen VREFBGANO 75V _VCCIO 5CEFA7F31 Place resistor near RREF_TL pins.
W VCC VCCPD5A |23 ‘AJi3| Vccioss o8 Route away from aggressor.
p1a-| VCC VCCPD5A VREFB3BNO VCCIO7A 51
B3] vcC VCCIO7A [ha3
Rig | VCC u24 AB15 VCCIO7A I "B25
mie ] VcC VCCPDS5B (756 AFT5| VCCIO4A VCCIO7A [B72
Ria| VcC VCCPD58 AG20 | VCCIO4A VCCIO7A [Eq
To| VcC AJs6 | VCCIO4A VCCIO7A [Fy7
Ti7 vee 24 Yig| VCCIO4A VCCIO7A [az0
Uig | Vee VCCPD6A [~pag ADo7| VCCIO4A VCCIO7A [gig
Ute | VCC VocpDen ke AH23_| VCCIO4A VCCIO7A ["az3 VREE_DDR3
6 VCCIO4A VCCIO7A
viol ee Alte | [ Ciodn VREEoOTe [CB16 T 255V_VCCIO_VCCPD VREF_2,5V_VCCIO
viz| Ve Fo1 ACTs | VCCIO4A
wWa2o| VeC VCCPD7A8A |13 AFfig| VCCIO4A A7 R287
Wis VCC VCCPD7ABA |-Gig TV Veeo VREFB4ANO VCCIO8A iz
Wia| Ve VCCPD7ASA [G1g B VCCIOBA [~j16
Nig | Ve VCCPD7ABA |y AAZ2 VCCIOBA [13 Ross
AD6 | VcC VCCPD7ABA |5 ‘AF>> | VCCIOsA VCCIOBA [&10 10.0K
AR VCC VCCPD7ABA [ ooz VREF LPDDR2 AGo5| VCCIOSA VCCIO8A 77
Ve vee VCCPD7A8A - AE51| VCCIO5A VCCIOBA 577
VCC 2.5V FPGA FILTER VCCIO5A VCCIO8A
Mo vee 3.3V_VCCPGM -7 - ACZ5 | {REFBBAND veciosa 2, 100K
Us | vee F10 VCCIO8A 55 —
To-| Ve VCCPGM [~aB22 To7 VCCIO8A 59 -
75| vee VCCPGM [acTq D38 AG30-| VCCIosB VREFBBANO
ace| vee VCCPGM IN626IW.7.F Was | VCCIosB
we| Ve 6263W-7- Uso | Vecioss
Re-| vee ACog | VCCIOsB
vCe VCCIOsB
L5 veS vecaaT |-H10 ,VCCBAT Y29 | Gciost 3.3V_VCCIO_VCCPD VREF_3.3V_VCCIO
VREFB5BNO
251 D39 R289
5CEFA7F31 1N6263W-7-F
0.1uF 5CEFA7F31 R290
= 10.0K
CAD Note: -3
Place C251 near FPGA  BT1 ~ |& 10.0K
Battery Holder
|
V4
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U1H uil UM
Cyclone V E POWER Cyclone V E POWER Cyclone V E POWER
B4 1
AF12 E5 L B3 | DNUI NGT 5
AF25 | GND GND [~ GND GND [ *aps | DNU2 NC2 [z~
AET6 | GND GND [&g GND GND | D74 | DNU3 NC3 [~p3—X
51| GND GND [~Ap7 GND GND [ F24 | DNU4 NC4 57X
ADz | GND GND [ k74 GND GND [ %515 DNUS NC5 (g3
AD5 | GND GND [G15 GND GND |5 %=pz DNUs NC6 [~z—X
ADig | GND GND 18 GND GND [ %5z DNU7 NC7 [~p5—X
AC3 | GND GND [p1g GND GND [~Gz5— >—yia—| DNU8 NC8 [~gr—X
AG4 | GND GND [~F55 1 GND GND [F1— >y DNU9 NC9 |5
AC6 | GND GND o7 GND = %—ga | DNU10 NC10 5z
‘AB | GND GND ({57 GND = %—3| DNU11 NC11 |55
T aB5 | GND GND g3 1 GND XAF4 | DNU12 NC12 W(
AB10 | GND GND [536 1 GND >aF3| DNU13 NC13 |5
AR5 | GND GND [R53 GND >aDa| DNU14 NG14 [——x
AA4| GND GND [pog—4 GND %AD3 | DNU15
AAG | GND GND [T55 1 GND >AB4| DNU16
AA27 | GND GND 25— GND XaB3 | DNU17
Y1 ] GND GND [~AE29 GND X%y; DNU18
77| GND GND [~Afj2g GND %3 DNU19
Wii| GND GND [23 GND %—74-| DNU20
Wiz | GND GND [v5q GND %7z DNU21
Wiz | GND GND [aS5 GND X4 DNU22
wWig | GND GND [~Aco3 1 GND %3 DNU23
t—vi| GND GND [~Ag50 GND »—=— DNU24
V2| GND GND [-AG13 GND
Ve N G [0 G
v g“g gmg 252214 g“g 5CEFA7F31
z 0| GND GND Q,’: GND
Vg | GND GND [ac GND
t—053 | GND GND [~aG4 GND
Ua| GND GND [~aG15 GND
U] G G [AG25 GND
512 Gnp GND a5t GND
T>| GND GND [af%s—1 GND
T5 GND GND [ Hg | GND
74| GND GND [Rig Fi7| GND
T76 | GND GND |77 s | GND
201 GNo Gp 413 e
R 4
Ra | GND GND [prg =241 GND
R6 | GND GND [p7g 57| GND
R GND GND [p C GND
mi3 | GND GND [Rzg—1 55| GND
Ri7| GND GND [R7s—1 20| GND
GND GND t—As7 | GND
= = m30 | GND
N N w0 | GND
5CEFA7F31 16 1 2\D
14
GND
GND
GND
1 cno
A15 | GND
GND
5CEFAT7F31
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Cyclone V E Decoupling

CAD Note:
1.1V_VCC

Place capacitor near FPGA pins

C252 C253 C254 C255 C256 C257 G258 G259 C260 C261 C262 C263 G264 G265 C266
100UF 100UF 100UF  [4.7UF 1.0UF 0.47uF 0.22uF 0.22uF 0.1uF 0.1uF 0.1uF 47nF 47nF 47nF 47nF

Ca71 C272 C273 C274 C275 C276 c277 C278 C279 C280 C281 C282 C283 C284 C285
22nF 22nF 22nF 22nF 22nF 22nF 22nF 22nF 22nF 22nF 22nF 22nF 0.01uF 0.01uF 0.01uF

2.5V_VCCIO_VCCPD

C322 C323 C324 C325 C326 C327 C328 C329 C330 C331 C332
10uF 1.0UF 0.1uF 47nF 22nF 0.01uF 0.01uF 4.7nF 4.7nF 2200pF 2200pF

1.5V_VCCIO

css7  _|cass 339 cs40 | cast cas2 | ca43 csas _| cass _| C346
220F 1.0UF To.wF 4mF | 22nF 0.01uF | 001uF | 47nF [ 47nF [ 2200pF

4)_‘

VREF_2.5V_VCCIO

G267 G268 G269 G270
0.1uF 0.1uF 0.1uF 0.1uF

VREF_3.3V_VCCIO

cos6 | C287 | cass | Coso
04uF | OAuF | OAuF | OAuF °

<
e
m
wl
o
o
e
[

Eaw
-
-
-

“H_‘

VREF_LPDDR2

STANDOFF SPACER1

ISTANDOFFP EPACERZ

ISTANDOFF]
ISTANDOFFH

3.3V_VCCPGM 3.3V_VCCIO_VCCPD

—

C347

0.1uF

4\

C348 C349

1.0UF 47nF

1.2V_VCCIO

C350 C351

047uF | 0.01uF

2.5V_VCCAUX
©352 C353 C354
1.0UF 0.1uF 0.01uF

2.5V_VCCA_FPLL

C355

—

0.1uF

4\

A
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