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] REV DATE DESCRIPTION
NOTES: Al Al INITIAL REVISION A RELEASE
1. Project Drawing Numbers: 02 All Changes for Rev B
e . L EEiTOp
- _ anges:
/P-\SsBeragﬁ/igSrg\i/!/?r?g gggggggg;g] Fixedgconnections for FPGA Power Monitor
. - - Added FMCB and LMK interf
ggﬁe?rzimngrawing 1?8825828;81 = u Add:d pul[—up: rf1qr Powg: l\e;oi?tir devices . . ]
PCB Film 160-0320807-C1 Arrla V SOC FPGA Development Klt Boa rd éﬁded series resistor (0-ohm) between run pin and Power Monitor device E
Bill of Materials 170-0320807-C1 anged QSPI device to one with reset pin
Schematic Design Files ~ 180-0320807-C1 C1 Al gﬂ;lnm_e EELEASE TOC
E%rgttggih?%iﬁglecl?ggg g;ggggggg;g Remogved SPI signals from MAX device to LMK device
Assembly Rework - . S d pin locations for CLK_100M_FPGA and SPI_SDIO t ftical warni
Seemy e 320-0320807°C1 N Added! RC Gircuttfor JTAG slocks (JTAG MUX_TOK. JTAG HPS TCK)
" Added resistor mux for selecting clock and sync from LMK or FPGA for FMCA and FMCB
2. 1172 Parts, 88 Library Parts, 1330 Nets, 6643 Pins / Changed LTC2978 to LTC2977
EXPRESS
5 e o S PAGE DESCRIPTION PAGE DESCRIPTION
I USB Blaster |l I 1 Title, Notes, Block Diagram, Rev. History 30| On-Board USB Blaster |
| [Liid USB MAX I = \ 2 Blank Page 31 FPGA Power Monitor 1 °
I R 20 CPLD I 3 PCI Express Edge Connector 32 FPGA Power Monitor 2
l-----------------r---- | 4 Arria V ST Bank 3 33| HPS Power Monitor
DDR3 7GB | | 5 Arria V ST Bank 4 34 Power 1 - DC Input, 12V, 3.3V
533 MHz (x32 JTAG JTAG .| DDR3 1GB 6 Arria V ST Bank 6, 7G 35 Power 2 - FPGA Power 1.1V ||
(x32)
DDR3 7GB HMC HMC 533 Mz + ECC 7 | AmaV ST Bank 7 36| Power 3 - FPGA Power 1.5V
533 MHz (x32) — — Q%Eé;lgsh 8 Arria V ST Bank 8 37| Power 4 - FPGA Power 2.5V
Clock Cleaner E— : 9 Arria V ST Transceiver Banks 38 Power 5 - HPS Power 2.5V
— SDCard — 10 | Arria V ST Clocks 39| Power 6 - HPS Power 1.5V
|— 11 PLL lock 4 P 7-HPSP 3V
E Ethernet PHY 10/100/1000 | H and Clocks 0 ower S Power 3.3 c
. FPGA H PS Ethernet PHY | 12 Clock Cleaner 41 Power 8 - 5V, 1.8V, & HPS 1.1V
Jitter Clean-up USB20 OTG st 13 | Arria V ST Configuration 42| Power 9 - Linear Regulator
_ PHY | L=, 14 | JTAG 43| Power 10 - Arria V ST Power
: SFP+ 2 5433 15 DDR3 x40 - HPS 44 Power 11 - Arria V ST GND
..-./ —— UARTtoUSB — &% .
!f . EMC x2 16 | DDR3 x32 - FPGA Port A 45| Decoupling
= o PCle 12 :
i BCle Gen 2 x4 | UARTtoUSB |— &% 17 DDR3 x32 - FPGA Port B
= Mini-8 18 Flash, EPCQ
12C m 19 5M2210 System Controller
| 20 10/100/1000 Ethernet PHY (HPS)
MAC B
RTC kddaei 21 Dual EtherCAT PHY
Storage 22 SFP+ Port A
Power 23 SFP+ Port B
Management
Miasacanien 24 FMC Port A Connector
Target device candidates: f; 22 (Fgl\g; ':rt ﬁ zonnecgor -
. s ash, Reset Circuit
oo o B ki KT
2 ¥ 58 | User /O (LEDs, Buttons, Switches, LCD
BSEL BSEL 29 UART Ports A& B

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

e Arria V SoC FPGA Development Kit Board

Copyright (c) 2013, Altera Corporation. All Rights Reserved.

: n _ Size Document Number Rev
® B 150-0320807-C1 (6XX-44209R) [C1
5 | Date: Thursday, December 12, 2013I [Sheet 1 of 45
8 6 5 4 3 2 1




THIS SPAGE IS INTENTIONALLY LEFT BLANK

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

[Title

Arria V SoC FPGA Development Kit Board
_b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
ﬁ A Size Document Number Rev
- n B

& 150-0320807-C1 (6XX-44209R) [C1

Date: Thursday, December 12, 2013 [Sheet 2 of 45
5 4 4 [

3 | 2 | 1




PCI Express Connector

33V 12v_
R680 R675
0_Ohms 0_Ohms
12V_EXP 33V EXH 12V EXA
12V_EXP
3.3V_EXP Ja2
g; +12V PRSNT1_N ﬁ;
B3 +12V +12V A3
B4 +12V +12V Ad
PCIE_SMBCLK , PGIE_SMBCLK B5 SI\N/IgLK 1TAG ?EE A5 R324 47K
PCIE_SMBDAT 4 éE JCIE_GMERA 56| SMDAT JTAG_TDI (o 3.3V EXP
33V B | GND JTAG_TDO [~ag—
T__Rsi0 4.70K, 1% Bo | +3-3V JTAG_TMS mag—
510-| JTAG_TRSTN +3.3V —arg 1
] PCIE_WAKEN Bi1 | +3 3VAUX +3 3V a1y _ PCIE_PERSTn 104
3K WAKE_N PERST_N ) EGE 7ok T &___110.13
KEY
B12 A12
“B13 gﬁl‘ém X1 REF&NKD A13 PCIE REFCLK SYN P 1
9 PCIE_TX_PO C263 ||0.1uF___ PCIE TX C PO Bi4 | SND L (A4 PCIE REFCLK SYN N )EH
5 B{ PCIE_TX_NO C262| [T[0.7uF_PCIE_TX_C_NO Bi5 0 CLK-"A15
| B16 (P}ETDON PE%NOB A16 PCIE_RX_PO 5
10—}—PCIE_PRSNT2 xi S}; SRSNT2 N X1 PERON ﬁ}g PCIE RX_NO ng
GND GND
PCIE TX P1 C241 ||0.1uF__ PCIE TX C P1 B19 A19
g < PCIE_TX_N1 C239| [[[0.TuF_PCIE TX C_Ni B20 | PETIP x4 RSVD2 =355~
[ Bai | PETIN GND 357 PCIE_RX_PT .
B22 gmg ;’Esm A22 PCIE RX N1 ng
9 PCIE TX P2 €230 ||0.1uF__ PCIE TX C P2 B23 | SND D [ A28
5 B{ PCIE_TX N2 c228| [T[0.7uF_PCIE TX C N2 B24 2 G A24
| Bo5 | PET2N GND [—A%5 PCIE_RX P2 5
B26 GHB ;’EEQE A26 PCIE_RX_N2 B;Q
9 PCIE_TX_P3 C222 ||0.1uF___ PCIE TX C P3 B27 SET b so A27
5 X PCIE_TX_N3 C221| [J[0.1uF_PCIE TX C_N3 B2g 3 G A28
i B29 PET3N GND A29 PCIE_RX_P3
GND PER3P 9
B30 | SNO. ERe [[A%0 PCIE RX N3 ng
PCIE_PRSNT2 X4 ~B31 | RSVD3 SN [~A37
101 B3z | PRSNT2_N_x4 GND [A33
GND RSVD4 25
e PCIE-064-02-F D-TH e
12\1_ EXP 3.3\1_ EXP
C245 0265 L277 283 C846 C844 C282 264 276 C838 c845
——22uF —22uF ——22uF —=—22uF
220uF 220uF 47uF 47uF 25V 25V 220uF 47uF 47uF 25V 25V Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
16V 16V 20V 20V 16V 20V 20V
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U41A

Arria V SX (SoC) Bank 3

Bank 3A

RZQ_0,DIFFIO_TX_B1_N 1.5 volt

HMC_CK#,DIFFIO_RX_B23_N
HMC_CK,DIFFIO_RX_B23_P
HMC_CKE_0,HMC_RLD2_A 16,DIFFIO_TX B22 P
HMC_CKE_1,HMC_RLD2_A_17,DIFFIO_TX B22 N

HMC_A_0,DIFFIO_RX_B21_P
HMC_A_1,DIFFIO_RX_B21_N
HMC_A_2,DIFFIO_TX_B20_P
HMC_A_3,DIFFIO_TX_B20_N
HMC_A_4,DIFFIO_RX_B19_P
HMC_A_5,DIFFIO_RX_B19_N
HMC_A_6,DIFFIO_TX B18_P
HMC_A_7,DIFFIO_TX B18_N
HMC_A_8,DIFFIO_RX B17_P
HMC_A_9,DIFFIO_RX_B17_N
HMC_A_10,DIFFIO_TX_B16_P HMC_RAS#,HMC_RLD2_A_21,DIFFIO_TX_B12_N
HMC_A_11,DIFFIO_TX_ BN NCAS#,HMC_RLD2_REF#HMC_QDR2_WPS#,DIFFIO_RX B11_P
HMC_A_12,DIFFIO_RX _B15_P HMC_WE#,DIFFIO_RX_B11_N
HMC_A_13,DIFFIO_RX_B15_N
HMC_A_14,DIFFIO_TX_B14 P
HMC_A_15,DIFFIO_TX_B14_N

HMC_CS# 0,DIFFIO_TX_B8_P
HMC_CS#_1,DIFFIO_TX_B8_N

HMC_ODT_0,HMC_RLD2_A_18,DIFFIO_TX_B10_P
HMC_ODT_1,HMC_RLD2_A_20,DIFFIO_TX_B10_N

DIFFIO_TX_B1_P,DQ1B
DIFFIO_TX_B3_P,DQ1B
HMC_BA 0,HMC_QDR2_A_16,DIFFIO_RX_B13_P DQ1B
HMC_BA 1,HMC_QDR2_A_17,DIFFIO_RX_B13_N

HMC_BA 2,HMC_QDR2_A_18,DIFFIO_TX_B12_P DIFFIO_TX_B3_N

Arria V ST Bank 3

Bank 3B

1.5 1
vott HMC_DM2,DIFFIO_TX_B33_P

HMC_DQS2,HMC_RLD2_QK#2,HMC_QDR2_CQ2/CQ#2,DIFFIO_RX_B34_P
HMC_DQS#2,HMC_RLD2_QK2,DIFFIO_RX_B34_N

HMC_DM1,DIFFIO_TX_B26_P

HMC_DQS1,HMC_RLD2_QK#1,HMC_QDR2_CQ1/CQ#1,DIFFIO_RX_B27_P

HMC_DQS#1,HMC_RLD2_QK1,DIFFIO_RX_B27_N

HMC_DQ1_0,DIFFIO_RX_B30_P
HMC_DQ1_1,DIFFIO_RX_B30_N
HMC_DQ1_2,

HMC_DQ1_3,DIFFIO_RX_B29_P
HMC_DQ1_4,DIFFIO_RX_B29 N
HMC_DQ1_5,DIFFIO_TX_B28_P
HMC_DQ1_6,DIFFIO_RX_B25_P
HMC_DQ1_7,DIFFIO_RX_B25_N

— | HMC_DQ1_8,DIFFIO_TX B24 P

R499
100, 1%

DDR3A RZQ AN33
DDR3A A0 AU29
DDR3A A1 AT29
DDR3A A2 AV30
DDR3A A3 AU30
DDR3A A4 AT30
DDR3A A5 AR30
DDR3A A6 AL30
DDR3A A7 AK30
DDR3A A8 AW3H
DDR3A A9 AW30
DDR3A A10 AV31
DDR3A A1ti AU31
DDR3A A12 AH30
DDR3A A13 AG30
DDR3A A14 AE29

AD29
DDR3A BAO AT31
DDR3A BA1 AR31
DDR3A BA2 AP31
DDR3A DMO AL29
DDR3A DQS PO AJ28
DDR3A DQS NO AH28
DDR3A DQO AD27
DDR3A DQ1 AC27
DDR3A DQ2 AM28
DDR3A _DQ3 AB28
DDR3A DQ4 AB27
DDR3A _DQ5 AE28
DDR3A _DQ6 AG28
DDR3A DQ7 AF28

AC29
DDR3A RESETn AB29

AK29

AD28

HMC_RESET#HMC_RLD2_A _19,DIFFIO_TX B24 N

Apos | DIFFIO_TX B26_N

DIFFIO_TX_B28_N

HMC_DQ2_0,DIFFIO_RX_B38_P
HMC_DQ2_1,DIFFIO_RX_B38_N
HMC_DQ2_2,DIFFIO_TX_B37_P
HMC_DQ2_3,DIFFIO_RX_B36_P
HMC_DQ2_4,DIFFIO_RX_B36_N
HMC_DQ2_5,DIFFIO_TX_B35_P
HMC_DQ2_6,DIFFIO_RX_B32_P
HMC_DQ2_7,DIFFIO_RX_B32_N
HMC_DQ2_8,DIFFIO_TX_B31_P

DIFFIO_TX _B31_N
DIFFIO_TX_B33_N
DIFFIO_TX_B35_N
DIFFIO_TX _B37_N

5ASTFD5K3_F1517

21
21
21
21

ETHERNET FPGA

ENET1 TX D[3..0
1 3.0
2 3.0
ENET2 RBRX DI[3.0]

A

| B 150-0320807-C1

U410
Arria V SX (SoC) Bank 3
Bank 3C
AN29  DDR3A CLK N DDR3A DM2 AF27 1.5 Volt
AP29 ___DDR3A CLK P DDR3A DQS P2_AF25 | HMC DMS3,DIFFIO_TX B41_P
HMC_DQS3,HMC_RLD2_QK#3,HMC_QDR2_CQ3/CQ#3,DIFFIO_RX_B42 P
AP30 ___DDRBA CKE DDR3A DQS N2 _AE25
HMC_DQS#3,HMC_RLD2_QK3.DIFFIO_RX_B42 N
AN30 AL24  USER DIPSW FPGAO
s HMC_DM5,DIFFIO_TX_BS6_P ~AFs4USER DIPSW EPGA]
AP32  DDR3A GSn HMC_DQS5,HMC_RLD2_QKit5,HMC_QDR2_CQ5/CQ#5,DIFFIO_RX_B57_P [~AEs4USER DIPSW FPGA
Ve DDR3A DQ16  AH25 HMC_DQS#5,HMC_RLD2_QK5,DIFFIO_RX_B57 N
DDR3A DQ17___AG25 | HMC DQ3 0,DIFFIO_RX B46 P AU23 USER DIPSW_FPGA3
AM31 _ DDR3A_ODT DDR3A DQis___ AEze | HMC DQ3 1,DIFFIO_RX B46 N HMC_DQ5 0,DIFFIO_RX B61_P ["AT53 USER PB FPGAO
A3 DDR3ADGTsAHss | HMC_DQ3_2,DIFFIO_TX_B45_P HMC_DQ5_1,DIFFIO_RX_B61_N aApss—USER PBEFPGAT
o= DDR3ADGZ0—AGes | HMC_DQ3_3.DIFFIO_RX_B44_P HMC_DQ5_2,DIFFIO_TX_B60_P [Faw24 USER PB FPGAZ
AN31  DDR3A RASh DDR3A DQ21____AD25 | HMC DQ3 4,DIFFIO_RX B44 N HMC_DQ5 3,DIFFIO_RX BS9 P [mAws3 USER PB FPGA3
AW32 ___DDR3A CASn DDR3A DQ22 ___ACos | HMC DQ3 5DIFFIO_TX B43 P HMC_DQ5_4,DIFFIO_RX BS9_N maApo4USER LED FPGAO
AW33 ___DDR3A WEn DDR3A DQ23___ AB25 | HMC_DQ3_6,DIFFIO_RX B40_P HMC_DQ5_S5,DIFFIO_TX B58 P A4 USER LED FPGAI
Afz>| HVMC_DQ3_7,DIFFIO_RX_B40_N HMC_DQ5_6.DIFFIO_RX_B55_P [aTs4USER LED FPGAZ
2220 HMC_DQ3_8.DIFFIO_TX_B39 P HMC_DQ5_7,DIFFIO_RX_B55_N [FAD24—USER LED FPGAS
AP33 USB B2 DATAO DDR3A DM3 AK25 c o HMC_DQ5_8,DIFFIO_TX B54_P
AL32 __USB B2 DATAI DDR3A DQs P3_AU26 | HMC_DM4.DIFFIO_TX _B49_P
AK3T USE B2 DATAD DDR3A DA N3 ATeg | HMC_DQS4,HMC_RLD2_QK#4,HMC_QDR2_CQ4/CQ#4,DIFFIO_RX_B50_P AG27 USB FULL
HMC_DQS#4,HMC_RLD2_QK4,DIFFIO_RX_B50_N DIFFIO_TX_B39_N [~AE57—USEENMPTY
DIFFIO_TX_B41_N
AK32__USB B2 DATAS BBSSQ 885‘5‘ %gg‘ HMC_DQ4_0,DIFFIO_RX_B53 P DIFFIO_TX_B43 N ﬁggg Hgg SB,L\
DDR3ADass—ALss | HMC_DQ4_1,DIFFIO_RX_B53_N DIFFIO_TX_B45_N [~aNS8—USE B2 CLK
AK27  DDR3A DMf DDR3A DQ27 __ Awze | HMC_DQ4 2 DIFFIO_TX B47 N A58 JSB RESETn
AW28 ___DDR3A DQS P1 DDR3A DQ28 __Awas | HMC DQ4 3,DIFFIO_RX BS52 P DIFFIO_TX B49 N AR5 USB OEn
AW29 ___DDRBA DQS NI DDR3A DQ29___ ATes | HMC DQ4 4.DIFFIO_RX B52 N DIFFIO_TX B51 N Ap>3™USB RDn
DDR3A DG AN25 | HMC_DQ4_5DIFFIO_TX_B51_P DIFFIO_TX_B54_N [~aRs4—/SB-WAR
DDR3A DG AMes| HMC_DQ4_6,DIFFIO_RX_B48_P DIFFIO_TX_B56_N [~aGo4
APoa—| HMC_DQ4_7,DIFFIO_RX_B48 N DIFFIO_TX_B58_N [~aNs4
L5202 | HMC_DQ4 8.DIFFIO_TX B47 P DIFFIO_TX_B60_N =
AW27 _ DDR3A DQ8
AV27 ___DDR3A DQ9 Eank 3D AT21  ENET2 TX DO
AN27 ___DDR3A DQi0 2.5 Volt DIFFIO_RX _B73 P,DQS10B ["ARS{ ENET2 TX D1
AU27 ___DDRBA DQii ENET1 TX DO AU22 DIFFIO_RX_B73_N,DQSn10B mAKk51 ENET2 TX D2
DIFFIO_RX_B65_P,DQS9B DQ10B
AT27 ___DDRB3A DQI2 ENETI TX DI_AT22 AP22 __ENET2 TX D3
AR27 ___DDR3A DQi3 ENET1 TX D2 AEz3 | DIFFIO_RX B65 N,DQSn9B DIFFIO_TX B70_P,DQ10B ["AW>0  ENET2 TX EN
DIFFIO_RX_B63_P,DQ9B DIFFIO_RX_B71_P,DQ10B et
AV28 ___DDR3A DQ14 ENET1 TX D3 AD22 AW19 _ENET2 RX DO
AU28 ___DDR3A DQi5 ENET1 TX EN___AP23 | DIFFIO_RX_B63 _N,DQ9B DIFFIO_RX B71 N,DQ10B [~A155 ENET2 RX DI
ARSS 21 D> NeTrRx Do —Ar23 | DIFFIO_TX_B62_P,DQ9B DIFFIO_TX_B72_P,DQ10B FAf25—ENETo RX D2
s ENETT R D1 AWss | DIFFIO_TX_B64_P,DQ9B DIFFIO_TX_B74_P.DQ10B AT20ENETs RX D3
DIFFIO_TX_B66_P,DQ9B DIFFIO_RX_B75_P,DQ10B
ENETI RX D2__AW21 AT20 _ENET2 RX CLK o1
AP28 USB B2 DATA4 ENET1 RX D3 AV2i B:EE:g—Eé—Sg;—ﬂgggg DIFFIO_RX_B75_N,DQ10B SO
AJ27 _USB B2 DATA5 o ENETI_RX_ERROR AHz3 | gitti3- T 287 IOeer DIFFIO.TX_B77 P.DQ118 | AN21_ENET2 TX CLK FB o
AP27__USB B2 DATA6 o X _ENETI RX DV___AF22 AP20___ENET2 RX DV 5 o
AM27 _USB_B2 DATA7 {_ENET1 RX CLK _AE2s | DIFFIO_RX B69_P,DQ9B DIFFIO_TX B81_P.DQ11B ["AH50  P1TXERR $
21 DIFFIO_RX_B69_N,DQ9B DIFFIO_TX_B83_P,DQ11B 21
AN22  ENET2 RX_ERROR
DIFFIO_TX_B70_N ENET FPGA MDI 21
ENET1 TX CLK FB _ AN23 DIFFIO_TX B72 N ﬁé%% ;é;*;l;g;ﬁ;g @21
21 R BOTXERR — AK23 | DIFFIO_TX_B62_N DIFFIO_TX_B74_N [~aAMa7 SDI CLKT48 UP { 21
21 X ENET DUAL RESETn Avaz | DIFFIO_TX_B64 N DIFFIO_TX_B77_N [~AN0 SDT CLKi48 DN < 9
2129 PCIE SMBDAT ___AG23 | DIFFIO_TX B66_N DIFFIO_TX B81 N ™AG59  PCIE SMBCLK 9
3K } DIFFIO_TX_B68_N DIFFIO_TX_B83_N { >3
. 5ASTFD5K3_F1517
1.5V Signals DDR3 PORT A
283 USER_DIPSW_FPGA[3:0] DDR3A A[14:0 . DDR3A_DQ[31:0] -
USER_PB_FPGA[3:0] - 16 DDR3A DM3:0]
281 DDR3A CLK P 16 [ >
DDR3A CLK N 16 DDRSAﬁDQSip[:‘}IO]
: = 16 L >1s
o8 USER_LED_FPGA[3:0] DDR3A_CKE 16
> DDR3A_CSFI 16 DDR3A_DQS_N[3:0] D 16
USB B2 DATA[7:0] nggﬁfgggn 16
: {30  USB_B2 DATA[7:0] DR RESETT— 16
_ 16
USB_FULL 30  USB FULL DDR3A_WEn o
Hgg g'(\:"LPTY P2 30  USB_EMPTY
— : S>30 USB_SCL
USB B2 CLK Q30 USB SDA
19,30 USB B2 CLK
Hgg SESET” 30 USB RESETn
n 30 USB_OEn _ _
USB_RDn 30  USB_RDn Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
USB_WRn 30 USB WRn
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Arria V ST Bank 4

U41B ua1p
Arria V SX (SoC) Bank 4 Arria V SX (SoC) Bank 4
Bank 4A Bank 4C AU13 DDR3B_DM1
275 Volt 195 olt HMC_DM2,DIFFIO_TX_B117_P
gim ;ﬁ??gfﬁf QEZ RZQ_1,DIFFIO_TX_B167_P,DQ22B DIFFIO_TX_B146_N {3t EEEQ — HMC_DQS2,HMC_RLD2_QK#2,HMC_QDR2_CQ2/CQ#2,DIFFIO_RX_B118_P ﬁ;g e 882 =
SFPA RATESEL] ALg | DIFFIO_TX_B163_P,DQ22B DIFFIO_TX_B148_N AT SFPB TXDISABLE DDR3B DMo  AD16 HMC_DQS#2,HMC_RLD2_QK2,DIFFIO_RX_B118_N
DIFFIO_TX_B165_P,DQ22B DIFFIO_TX_B163_N Ak SFPERATESELD SOR3E-DAS Po—ARTe | HMC_DM1 DIFFIO_TX_B110_P
SFPA MODO PRSNTh  AR9 DIFFIO_TX_B165_N ~AN>SFPERATESEL] DBR3E DaSNo AGTs | HMC_DQS1 HMC_RLD2_QK#1,HMC_QDR2_CQ1/CQ#1,DIFFIO_RX_B111_P AD14
SFPAODT SCL ATg | DIFFIO_RX_B153_P,DQ20B DIFFIO_TX_B167_N DDR3EDG>— —ARTs | HMC_DQS#1,HMC_RLD2_QK1,DIFFIO_RX_B111_N HMC_DQ2 8, DIFFIO_TX_B115_P "AUT4  DDR3B DQi4
DIFFIO_RX_B153_N,DQ20B APTe—| HMC_DQ1_2, HMC_DQ2_6,DIFFIO_RX_B116_P [“AT14—BDR3BEDOTE
HMC_DQ1_8,DIFFIO_TX_B108_P HMGC_DQ2_7,DIFFIO_RX_B116_N
SFPA MOD2 SDA____ AH | s e ng’ 2 HMC_DQ1_6,DIFFIO_RX_B109_P HMC_DQ2_5,DIFFIO_TX B119_P [-ABt% e 88]?
— DDR3BDGs— ALi5 | HMC_DQ1_7.DIFFIO_RX_B109_N HMC_DQ2 3 DIFFIO_RX_B120_P ~ANT&—DDR3B-DGT2
L ot AU9 BOR3E-BGT—AWia| HMC_DQ1_5,DIFFIO_TX_B112_P HMC_DQ2_4,DIFFIO_RX_B120_N FaRT4——BDR3E DTS
HMC_DMS5,DIFFIO_TX_B140_P [aFT DBR3E DaT—— Avis| HMC_DQ1 3.DIFFIO_RX_B113_P HMC_DQ2_2,DIFFIO_TX_B121_P FAFTs—DBR38 DGB
HMC_DQS5,HMC_RLD2_QKi#5,HMC_QDR2_CQ5/CQ#5,DIFFIO_RX_B141_P Aty DDR3BDG0——AUT5 | HMC_DQ1_4,DIFFIO_RX_B113_N HMC_DQ2_0.DIFFIO_RX_B122_P ~AD12——DBDR35-Da9
HMC_DQS#5,HMC_RLD2_QK5,DIFFIO_RX_B141_N SORIE DO ATi=— HMC_DQ1_0,DIFFIO_RX B114_P HMGC_DQ2_1,DIFFIO_RX_B122_N
DDR3B DM2  AU12 HMC_DQ1_1,DIFFIO_RX_B114_N AC1S
DDR3B_DQS P2 AWi2 | HMC DMS.DIFFIO_TX B125 P DDR3B RESETn AN15 DIFFIO_TX B115 N IAT13
DDR35DGS Na— Aviz | HMC_DQS3HMC_RLD2_QK#3,HMC_QDR2_CQ3/CQ#3,DIFFIO_RX_B126_P AcTa | HMC_RESET#HMC_RLD2_A_19,DIFFIO_TX_B108_N DIFFIO_TX B117_N [~agi4
DDR3EDATS —AJis| HMC_DQS#3,HMC_RLD2 QK3,DIFFIO_RX_B126_N AM10 ‘ARz DIFFIO_TX_B110_N DIFFIO_TX_B119_N aa14
DDR3BDGTT—AHi3 | HMC_DQ3_0.DIFFIO_RX_B130_P HMC_DQ5_0,DIFFIO_RX_B145_P a[1o DIFFIO_TX_B112_N DIFFIO_TX_B121_N
DDR3BDATE——APi2 | HMC_DQ3_1.DIFFIO_RX_B130_N HMC_DQ5_1,DIFFIO_RX_B145_N =arTq — AF16  DDR3B GLK P
BDR3EDaTe—AWiT| HMC_DQ3_2,DIFFIO_TX_B129 P HMC_DQ5_2,DIFFIO_TX B144_P aRTo DDR3B A0 AP16 195 olt HMC_CK,DIFFIO_RX_B107_P FAETs—DDR3EGLK N
DDRAEDGZ0——AWio | HMC_DQ3_3 DIFFIO_RX_B128_P HMC_DQ5_3,DIFFIO_RX_B143_P [~ap1g SORAE AT ANTE | HMC_A_0,DIFFIO_RX_B105_P HMC_CK# DIFFIO_RX_B107_N [FaMis—DDR3E GRE
DDR3BDa2—AMi3 | HMC_DQ3_4,DIFFIO_RX_B128_N HMC_DQ5_4,DIFFIO_RX_B143 N [~aEqs DDR3E A2 AKTe | HMC_A_1,DIFFIO_RX_B105_N HMC_CKE_0,HMC_RLD2_A_16,DIFFIO_TX_B106_P [A[ g
DDR3E D3> AEi3| HMC_DQ3_5,DIFFIO_TX B127_P HMC_DQ5_5,DIFFIO_TX B142_P aats SORAEAS AJie—| HMC_A_2,DIFFIO_TX_B104_P HMGC_CKE_1,HMC_RLD2_A_17,DIFFIO_TX_B106_N |~
DDR3E a5 AEi4 | HMC_DQ3_6.DIFFIO_RX_B124_P HMC_DQ5_6,DIFFIO_RX B139_P aF15 SORAE AL avig| HMC_A_3DIFFIO_TX_B104_N AL17  DDR3B GSn
AR73 | HMC_DQ3_7,DIFFIO_RX_B124_N HMC_DQ5_7,DIFFIO_RX B139 N apT] DDR3E AS AUTe | HVMC_A_4,DIFFIO_RX_B103_P HMC_CS# 0,DIFFIO_TX_B93 P [agy7
S22 HMC_DQ3_8,DIFFIO_TX_B123_P HMC_DQ5_8,DIFFIO_TX_B138_P DDR3EAG ATi6| HMC_A_5,DIFFIO_RX_B103_N HMC_CS#_1,DIFFIO_TX_B93_N |-
HMC_A_6.DIFFIO_TX_B102_P AD19  DDR3B ODT
e ng 53 f\\l\ﬂ? HMC_DMA4 DIFFIO_TX_B133_P B AB1E | HMC A 7DIFFIO_TX B102_N HMC_ODT_0,HMC_RLD2_A_18,DIFFIO_TX_B95_P —acTg
DDR3BDOS N3 ATiT| HVMC_DQS4,HMC_RLD2_QK#4,HMC_QDR2_CQ4/CQ#4,DIFFIO_RX_B134_P AP13 DDR3EAS ANT7| HMC_A_8,DIFFIO_RX_B101_P HMC_ODT_1,HMC_RLD2_A_20.DIFFIO_TX_B95 N -~
HMGC_DQS#4,HMC_RLD2_QK4.DIFFIO_RX_B134_N DIFFIO_TX_B123 N aT75 SORIEATD ARTo| HVMC_A_9,DIFFIO_RX_B101_N
DDRSE DQ24  AWO DIFFIO_TX_B125_N [~A[13 HMGC_A_10,DIFFIO_TX_B100_P AD17  DDR3B RASH
DDR3B-DG25— Ave | HMC_DQ4_0,DIFFIO_RX_B137_P DIFFIO_TX_B127_N aN{s HMC_RAS#HMC_RLD2_A_15,DIFFIO_TX_B97_N ART8—DDR3E CASH
DDR3E Dase—Api7| HMC_DQ4_1.DIFFIO_RX_B137_N DIFFIO_TX_B129_N aps HMC_CAS#HMC_RLD2_REF#HMC_QDR2_WPS#,DIFFIO_RX_B96_P ~Ap1s—BORIEV/ED
DBR3E Das7—ADT3 | HMC_DQ4_2, DIFFIO_TX_B131_N Fau15 HMC_WE# HMC_RLD2_WE#HMC_QDR2_RPS# DIFFIO_RX_B96_N
DDR3B-Da2s——AGi3 | HMC_DQ4_3 DIFFIO_RX_B136_P DIFFIO_TX B133 N [~ar72 DDR3B Al AW1S
DDR3BDa2s—ALi2 | HMC_DQ4_4,DIFFIO_RX_B136_N DIFFIO_TX_B135_N acqs DDRAEATZ HMC_A_11,DIFFIO_TX_B100_N DIFFIO_TX_B85_P,DQ12B Fapjig
DDR3E DA% AGis | HMC_DQ4_5 DIFFIO_TX_B135_P DIFFIO_TX_B138_N &g SORAEATS HMC_A_12,DIFFIO_RX_B99_P DIFFIO_RX_B86_P,DQ12B [~apTg
DDR3B DG AFi3 | HMC_DQ4_6.DIFFIO_RX_B132_P DIFFIO_TX_B140_N [~ap13 DDR3E AT HMC_A_13,DIFFIO_RX_B99_N DIFFIO_TX_B87_P,DQ12B FaaTs
AJio| HMC_DQ4_7,DIFFIO_RX_B132_N DIFFIO_TX_B142_N —ag1] AUTS | HMC_A_14 DIFFIO_RX_B86_N,DQ12B [a[ g
2212 HMC_DQ4_8,DIFFIO_TX_B131_P DIFFIO_TX_B144_N DDR3B BAO ‘AETs| HMC_A_15,DIFFIO_RX _B94 P DIFFIO_RX_B88_P,DQS12B [~aRrig
DORIEBAT ADTo HMgﬁBAﬁO,DIFFIngXﬁB%fP D|FF|072X78887N,DQ88128 NI
HMC_BA_1,DIFFIO_RX_B98_N DIFFIO_TX_B89_P,DQ12B
SASTFDSK3_F1517 DDRSB BA2 _ACT8 | |C BA 2.DIFFIO TX B97 P DIFFIO_RX_BS0_P.DQ12B At
AV1B DIFFIO_RX_B90_N.,DQ12B —aFTg
ANTo | DIFFIO_TX_B85_N DIFFIO_TX_B91_P,DQ12B Fawia
ARTs | DIFFIO_TX_B87_N DIFFIO_RX_B92_P,DQ12B w17
AETg| DIFFIO_TX_B8I_N DIFFIO_RX_B92_N,DQ12B [-AT77
DIFFIO_TX_B91_N DIFFIO_RX_B94_N,DQ13B
5ASTFD5K3_F1517
. DDR3B_DQ[31:0
SFPA_TXDISABLE (22 SFPATXDISABLE DDR3B_A[14:0 . _DQ[31:0] 17
m 17
SFPA RATESELO SFPA_RATESELO _CASN DDR3B_DM]|3:0]
SFPA RATESELT >§E|g§ SFPA_RATESEL1 DDR3B_CLK P ]; _ >
DDR3B CLK N DDR3B_DQS_PI[3:0]
DOR3BCRE 17 L7
SFPA_MODO_PRSNTn 5o SFPA_MODO_PRSNTn 35 e R,
SFPA_MOD1_SCL » 5 SFPA_MOD1_SCL DDR3B_C5n 17 3B_DQS_N[3:0] 17
SFPA_MOD2_SDA X 5, SFPA_MOD2_SDA DDR3B.ODT | 1’
SFPA_TXFAULT . 55 SFPA_TXFAULT DDR3B_RASH 7
SFPALOS %5 srPaLos DDR3B_RESETn | "
DDR3B_WEn e

SFPB TXDISABLE SFPB_TXDISABLE

SFPB_RATESELO > 23 SFPB_RATESELO Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
SFPB_RATESELT > 53 SFPB_RATESEL{

e Arria V SoC FPGA Development Kit Board
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U41E

Arria V SX (SoC) Bank 7G

Bank 7G

Variable Voltage

DIFFIO_RX _T16_P
DIFFIO_RX_T16_N

DIFFIO_RX_T17_P

R19
_T19 |
FMCB_GPIO2 Ui9
FMCB_GPIO3 U20
FMCB_PRSNTn L19

DIFFIO_RX_T17_N

DIFFIO_TX_T18_P

DIFFIO_RX_T19_P
DIFFIO_RX_T19 N
DIFFIO_RX_T21_P
DIFFIO_RX_T21_N

DIFFIO_TX_T20 P
lo)

Arria V ST Bank 6 & 7G

100, 1%,\/\/8576

5ASTFD5K3_F1517

FMC PORT B INTERFACE

FMCB_SDA

FMCB_SCL

FMCB_PRSNTn

FMCB_GPIO[7:0]

pes
R
{2528
T

_L_
P20  FMCB GPIO4
R20  FMCB_GPIO5
L20 _ FMCB GPIO6
M20 _ FMCB _GPIO?7
M19 _ FMCB SDA
N19  FMCB SCL
Si571 VCXO

SDI CLK148 DN

u41c
Arria V SX (SoC) Bank 6
DDR3 HPS RZQIN K9 Bank 6
HPS_RZQ_0 e veit
DDR3_HPS_A0 N9 C6 DDR3_HPS_DMO
DDR3 HPS A1 Mo | HPS_A O HPS DM _0 /7 PpR3 HPS DQS PO
DDR3 HPS A2 Nio | HPS_A 1 HPS_DQS_0 "E7 PpR3 HPS DQS NO
DDRT HPS A3 Wio| HPS_A_2 HPS_DQS# 0
DDR3 HPS A4 Ag | HPS_A 3 D7 DDR3 HPS DQO
DDR3 HPS A5 BY :Eg—ﬁ—“ EES—BQ—? C7 _DDR3 HPS DQ1
DDR3_HPS_A6 B9 | °F —A—5 e —DQ— R10_DDR3 HPS DQ2
DDR3 _HPS A7 A9 Hpszf’ Hpstsz G7__DDR3 HPS DQ3
DDR3 HPS A8 D9 Hpngj Hpngin A6__DDR3_HPS DQ4
DDR3_HPS_A9 cto | 1P —A—S e —DQ— A7 _DDR3 HPS DQ5
DDR3_HPS A10 K7 HPS,A,9 HPS’DQ’S [6__DDR3 HPS DQ6
DDR3 HPS A1 J7 S_A_10 S DQ 6 "Bg  DDR3 HPS DQY
BDRT HPS AT Fo| HPS_A_11 HPS_DQ_7
DDR3 HPS_A13 E9 :ES—Q—Q
DDR3 HPS A4 D11 S A 13 E4 DDR3 HPS DMi
D10 :Eg—ﬁ—l“ H';';SBD'\S"—] D5__DDR3 HPS DQS P1
_A_15  DQS_ 1 "Fg— DDR3 HPS DQS NI
DDR3 HPS BAO L7 | /o5 BA HPS_DQS# 1
DDR3 HPS BA1 C9 HpngAf? HPS D H6 DDR3_HPS DQ8
DDR3 HPS BA2 D8 | HhS-En- e —DQ—S G6__DDR3_HPS DQ9
S_BA 2 o SB Q_9 ['Ng DDR3 HPS DQi0
DDR3 HPS CLK P A11 S _DQ 10 "G5 PPR3 HPS DQ11
DDR3 HPS CLK N___B10 :Eg—gﬁ Egg—gQ—]; A4 __DDR3 HPS DQi2
DDR3_HPS CKE Re | Hho- K‘é e —DQ— A5 _DDR3 HPS DQi3
F5 S_CKE 0 S _DQ_13 "R9 DDR3 HPS DQ14
—2 1 HPS_CKE_1 HPS_DQ_14 "F2—PBR3 HPSDATE
DDR3_HPS_CSn H9 HPS_DQ_15
Jo-| HPS_CS#.0
—> 1 HPS_CS# 1
DDR3_HPS_ODT % HPS ODT 0
—2 1 HPS_ODT 1 B6
HPS_GPIO
DDR3 HPS RASh G8 _ M7
DDR3_HPS_CASh Go | HPS_RAS# HPS_GPI1 g4
BDRT TIPS WER 5| HPS_CASH# HPS_GPI2 &7
HPS_WE# HPS_GPI3
Bank 68 1PS DM 4 |T7__DDR3 HPS D4
DDR3_HPS_DM2 D3 |\ oe oy 1.5 volt o SB 4~ DDR3 HPS DQOS P4
DDR3 HPS DQS P2____ G4 S_DM 2 S_DQS 4 "Hi—PPR3 APS DQS N4
DOR3 HPS Dos Na—H4 | HPS_DQS_2 HPS_DQS# 4
HPS_DQS# 2 HPS D G1__DDR3 HPS DQ32
DDR3 HPS DQ16 J5 S_DQ 32 "F{ PpR3 HPS DQ33
DDR3 HPS DQ17 K5 :Eg—BQ—]g :ES_BQ_SE P6__DDR3 HPS DQ34
DDR3_HPS DQ18 N7 | °F —DQ— e —DQ—3 [1__DDR3 HPS DQ35
DDR3 HPS DQ19 F3 S_bQ 18 S_DQ 35 "M5 DDR3 HPS DQ36
DDR3 HPS_DQ20 H3 :Eg—BQ—ég :ES_BQ_Sg Mi1__DDR3 HPS DQ37
DDR3_HPS _DQ21 Ja_| AF —DQ— 0 e —DQ—3 N1_DDR3 HPS DQ38
DDR3_HPS DQ22 M5 S_DQ 21 S_DQ 38 "Rs™ DDR3 HPS DQ39
DBR: HPS D05 C3| HPS_DQ_22 HPS_DQ_39
HPS_DQ_23
ngg E§§ ng 53 (D;; HPS_DM_3 HPS_RESET# [-=oDDAS HPS RESETN
HPS_DQS 3
DDR3 HPS DQS N3 D2 | HE8-Da.° HPS GPI4 E/I46
HPS_GPI5
DDR3 HPS DQ24 A2 a K4
DDR3 HPS DQ25 A3 :Eg—go—g“ Egg—gg:g K3
DDR3_HPS_DQ26 P7 | 10 —DQ— 5 nhe-Shls [Ne
DDR3_HPS DQ27 C1 HPSfDQfZG HPS’GP|8 Bi
DDR3 HPS DQ28 G2 S.bQ 27 S_GPI9 [Mc5
DBR3 HPS D05 F5—| HPS_DQ_28 HPS_GPI0 {5
BORTHPS DA% w3 HPS_DQ_29 HPS_GPI1 &7
DBR: HPS DO £1-| HPS_DQ_30 HPS_GPI12 1
HPS_DQ_31 HPS_GPI13
5ASTFD5K3 F1517 1
. DDR3_HPS_DQ[39:0 =
DDR3 HPS A[14:0 15 _HPS_DQ[39:0] > 15
15
=S O:NST DDR3_HPS DM[4:0]
DDR3 APS CLK P ]g L >15
DDR3 HPS CLK N | DDR3_HPS_DQS_P[4:0]
DDR3 HPS CKE | 15 L »15
40 DDR3_FPS CSn 15 DDR3_HPS_DQS_N[4:0]
DDR3 APS_ODT ] g L >15
3 n
_APS | 15 _ -
DDR3_HPS_RESETN 15 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
DDR3 HPS WEn s
e Arria V SoC FPGA Development Kit Board
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Arria V ST Bank 7 HiD Micro SD / USB INTERFACE

3.3V 25V HPS Arria V SX (SoC) Bank 7 2B DALl 527 USB_DATA[7.0]
MICTOR RSTn R11 Eank A D14
R551 HPS_RESETn K1o | HPS nRST 3.3 Volt SPIS0_SS0,HPS_GPIO70 773 ETHERNET INTERFACE
R550 0K % &15) HPS_nPOR SPISO_MISO,HPS_GPIO69 574
470K, 1% : HPS_PORSEL SPISO_MOSI.HPS_GPIO68 i3 ENET HPS TXD[3.0] 2
JTAG HPS TMS F10 SPISO_CLK,SPIM0_SS1,HPS_GPIO67 513~ <1 ENET_HPS_TXD[3..0]
14 JTAG HPS TCK G107 HPS_TMS SPIMO0_SS0,SPIM0_SS0,HPS_GPIO66 [~ ENET HPS GTX CLK
14 HPS_TCK 12C1_SCL,SPIM0O_MISO,HPS_GPIO65 20  ENET_HPS_GTX CLK
JTAG _HPS TRST Fi1 _ _SCL, _MISO,HPS_ R13 ENET HPS TX EN 5 HPS GTX
JTAG HPS TDI Hio )| HPS_TRST 12C1_SDA SPIMO_MOSI,HPS_GPIO64 I "N3~ UARTB TX ENET_HPS MDC__9 0 ENET HPS_TX_EN
14 FaG mps 00 711 | HPS_TD!I UART1_TX SPIM0_CLK.HPS_GPIO63 "G5 UARTE RX < o ENET_HPS RESETn & 2 56 ENET_HPS MDO
‘> HPS_TDO UART1_RX,SPIM1_SS1,HPS_GPIO62 [513 [ >o2 20,26 ENET_HPS_RESETn
CLK OSCH N11 SPIS1_SS0,SPIM1_SSO,HPS_GPIO70 [FF73
" { CLK 0502 D127 HPS_CLKI1 SPIS1_MISO,SPIM1_MISO,HPS_GPIO89 [E13 ENET HPS RXDI3..0]
11 HPS_CLK2 SPIS1_MOSI,SPIM1_MOSI,HPS_GPIO68 |75 [>20 ENET_HPS_RXD[3..0]
SPIS1_CLK,SPIM1_CLK.HPS_GPIO67 [y~ UARTA Tx ”
HEADER, 1x3-PIN TRACE CLK_MIC R564, 0 1| e clkHPS GPl AR T LK S L0 WARTO PR ST M SS0HES _GPIOS6 "Mi2 UARTA RX < 529 ENET_HPS_RX_CLK 20 ENET HPS RX CLK
J37 3.3V TRACE DATAO _R558 22 K12 | L L O O R HPS GPI R M ) o e —apioe> LT3 _12C SCL HPS 056 %3 ENET_HPS RX DV 20 ENET HPS RX DV
1 10.0K R254 TRACE DATA1___RG63 22 K1 CE_D0,SPISO_CLK,UARTO_RX,HPS_GPI1049 2C0_SCL,UART1_TX,SPIM1_MOSI,HPS_GPIO64 Ey3~5C SDA HPS S 5028 33 ENET HPS MDIO — %——50  ENeT HPS MDIO
ﬂ}{\——lz UART CLKSELO TRACE DATAZ Fodi 55— J12~| TRACE_D1,SPIS0_MOSI,UARTO_TX,HPS_GPIO50 12C0_SDA,UART1_RX,SPIM1_CLK,HPS_GPIO63 A1z SIKSELT 28, ENET TIPS N : 20 _HPS_
5 To0K Ross TRAGE DATAT 25 ~E35 1175 | TRACE_D2,SPISO_MISO,12C1_SDA,HPS_GPIO51 UARTO_TX,CLKSEL1,SPIM1_SS1,HPS_GPIO62 (517 ) ENET_HPS_INTn
TRAGE DATAL 25 m21>—E1o | TRACE_D3,SPIS0_SS0,12C1_SCL,HPS_GPIO52 UARTO_RX,SPIM0_SS1,HPS_GPIO61 g1z BOOTSELD HPS RESETH
—|—: TRAGE DATAS 22 e G117 | TRACE_D4,SPIS1_CLK,HPS_GPIO53 SPIMO0_SS0,BOOTSELO,UART1_RTS,HPS_GPIO60 N3 {__>»>19.26 HPS_RESETn
38 33y TRAGE DATAG 5 me10—F12| TRACE_D5,SPIS1_MOSI,HPS_GPIO54 SPIMO_MISO,UART1_CTS,HPS_GPIO59 [-a1q USER LED HPS[30] s
1 10.0K R256 TRAGE DATAT 23 ci6— AT3 | TRACE_D6,SPIS1_SS0,12C0_SDAHPS_GPIO55 SPIMO_MOSL,12C1_SCL,UARTO_RTS,HPS_GPIO58 515 [ >>28 USER_LED_HPS[3:0]
5 ST CLKSELL TRACE_D7,SPIS1_MISO,12C0_SCL,HPS_GPIO56 SPIMO_CLK,12C1_SDA,UARTO_CTS,HPS_GPIO57 USER DIPSW_HPS[3:0], ’s
3 1.00K R257 USER LED HPS3 _ C16 Sank 75 R15 USER_LED_HPS2 K128 USER DIPSW_HPS[3:0]
G724 NAND_RB,RGMII1_TXD3,USB1_D3,HPS_GPIO18 33 voit NAND_RE,RGMII1_TXD2,USB1_D2,HPS_GPIO17 [-a1> USER PB HPS[3:0]
- . —577-| NAND_DQO,RGMIi_RXDO,HPS_GPIO19 NAND_CLE,RGMII_TXD1,USB1_D1.HPS_GPIO16 |-p7z {128 USER_PB_HPS[3:0]
. - NAND_DQ1,RGMII1_MDIO,12C3_SDA,HPS_GPIO20 NAND_CE,RGMII1_TXDO,USB1_DO,HPS_GPIO15 [y ]
HEADER, 1x3-PIN USER DIPSW HPSO ‘E]g NAND_DQ2,RGMII1_MDC,|2C3_SCL,HPS_GPIO21 NAND_ALE,RGMII1_TX_CLK,QSPI_SS3,HPS_GPIO14 % QsPl 100 33V :E$5E$6 2)f<3 1P NSO
5724~ NAND_DQ3,RGMII_RX_CTL,USB1_D4,HPS_GPIO22 QSPI_I00,USB1_CLK.HPS_GPIO29 g7z Qspror—< 26 TR 2 SOOTSELO
xJ8 %J9 USER DIPSW HPsi K15 | NAND_DQ4,RGMII1_TX_CTL,USB1_D5HPS_GPIO23 QSPI_I01,USB1_STP,HPS_GPIO30 12 SRR 26 Ro5g K5
Py A Ri4| NAND_DQ5,RGMII_RX_CLK,USB1_D6,HPS_GPI024 QSPI_102,USB1_DIR,HPS_GPIO31 [j12 SIS 26 :
USER DIPSW HPs2 —Kiz—| NAND_DQ6,RGMI_RXD1,USB1_D7,HPS_GPIO25 QSPI_I03,USB1_NXT,HPS_GPIO32 |12 CSIESSEDS 26 —|—:
USER DIPSW HPss—Gi5 | NAND_DQ7,RGMIl{_RXD2,HPS_GPIO26 QSPI_SS0,BOOTSEL1,HPS_GPIO33 s Q8P ok 26 -
88TEAB2  83TEAB.2 COOTSELD 14| NAND_WP,RGMII1_RXD3,QSP|_SS2,HPS_GPIO27 QSPI_CLKHPS_GPIO34 [E12 USER PBHPSG 26 .y 40
NAND_WE,BOOTSEL2,QSPI_SS1,HPS_GPIO28 QSPI_SS1,HPS_GPIO35 : .
Bank 7C BOOTSEL1
JTAG _HPS TCK L — S2CHD E]g SDMMC_CMD,USB0_DO,HPS_GPIO36 3.3 volt SDMMC_D4,USB0_D4,HPS_GPI040 511% SSEE Il;IIEBDHEZ1S1 R261 SS?.OOK g
SO DATO SD DATO &17| SDMMC_PWREN,USBO_D1,HPS_GPI037 SDMMC_D5,USB0_D5,HPS_GPIO41 [—Eqe USER PE TiPSD
G849 SD DAT! 2 % SD DATI N6 | SDMMC_DO0,USB0_D2,HPS_GPIO38 SDMMC_D6,USB0_D6,HPS_GPIO42 76 USER PB HPS3 — HEADER. 1x3-PIN
39pF SD DAT2 2 X 2D DATZ 16| SDMMC_D1,USB0_D3,HPS_GPIO39 SDMMC_D7,USB0_D7,HPS_GPI043 g - :
SD oD DAT3 2 X 2D CD DATS Mie | SDMMC_D2,USBO_DIR,HPS_GPIO46 SDMMC_FB_CLK_IN,USBO_CLK,HPS_GPI044 [ 7¢ SD OLK .y Ja1
—o- 2 SDMMGC_D3,USB0_NXT,HPS_GPI047 SDMMGC_CCLK_OUT,USBO_STP,HPS_GPIO45 {_>27sD_CLK : Ro62 100K 1
R4001 USB_DATA4 USB_DATA4 J17 Bank 7D F17__ USB DATAO USB_DATAO OOTSEL2 2
474 USB. STP g X USE STP 279-| RGMIIO_RXDO0,USB1_D4,HPS_GPIO5 303 Vort RGMII0_TXDO0,USB1_DO0,HPS_GPIO1 [-p17— S5 DATAT 4 27 USB DATA R263 T 00K 5 B0OTSEL?
- USE DIR XS5 DR &75| RGMII0_RXD1,USB1_STP,HPS_GPIO11 RGMII0_TXD1,USB1_D1,HPS_GPIO2 [-r{g——USEDATAZ X 0SB DATA2
N 2 RGMII0_RXD2,USB1_DIR,HPS_GPIO12 RGMII0_TXD2,USB1_D2,HPS_GPIO3 2 s = -
USB_NXT 5 {___USB _NXT G18 E18___USB DATA3 » 57 USB_DATA3 = HEADER, 1x3-PIN
RGMII0_RXD3,USB1_NXT,HPS_GPIO13 RGMII0_TXD3,USB1_D3,HPS_GPIO4
USB_DATA6 {___USB DATAG K17 D19 _ENET_HPS GIX CLK 3.3V
— USB DATAS X USE DATAS Dig~| RGMIIO_MDC ,USB1_D6,12C2_SCL,HPS_GPIO7 RGMI_TX_CLK,HPS_GPIO48 |15 ENET HPS X EN
- USB DATA? 2 X ——USE DATAS B7o| RGMIIO_MDIO,USB1_D5,12C2_SDA,HPS_GPIO6 RGMIH_TX_CTL,HPS_GPIO51 E19—ENET HPS BXD0 o lc243
- 2 RGMII0_RX_CTL,USB1_D7,HPS_GPIO8 RGMII1_RXDO,HPS_GPIO52
USB_CLK Cis _RX_CTL,USB1_D7,HPS_ ~RXDO,HPS Mi7 ENET HPS RXDI
USB CLK 27} USER TED HPSo—R1>| RGMIIO_RX_CLK,USB1_CLK,HPS_GPIO10 RGMII1_RXD1.HPS_GPIO53 |18 ENET HPS TXD0 2ouF bIuF
ENETHPS INTa —Aig | RGMIIO_TX_CLK,HPS_GPIO0 RGMIH_TXDO,HPS_GPIO49 [-F19—ENET HPS—TXD1 : :
RGMII0_TX_CTL,HPS_GPIO9 RGMII1_TXD1,HPS_GPIO50
Bank E —
33V E“E EE% MB% 'J]g RGMII1_MDC,SPIMO0_MOSI,SPIS0_MOSI,HPS_GPIO55 5" 5 o1, RGMII1_RXD2,SPIS1_MISO,SPIM1_MISO,HPS_GPIOB0 gfg EHE :ﬁg S§B§ -
: R75 470K 1%  JTAG MICTOR TMS ENET HPSRYX GLK Ga1| RGMIH_MDIO,SPIMO_CLK,SPIS0_CLK,HPS_GPIO54 RGMIl1_RXD3,SPiS1_SS0,SPIM1_SS0,HPS_GPIO61 1 ENET HPS TXD2
T R7e 4 0k 1% JTAG MIGTORTDI ENET HPS RX BV —Hi1g | RGMIM_RX_CLK,SPIS1_CLK,SPIM1_CLK,HPS_GPIO58 RGMII1_TXD2,SPIM0_MISO,SPIS0_MISO,HPS_GPIO56 g ENET HPS TXD3 %10 Y11 Y12
—_— RGMII1_RX_CTL,SPIS1_MOSI,SPIM1_MOSI,HPS_GPIO59 RGMII1_TXD3,SPIMO0_SS0,SPIS0_SS0,HPS_GPIO57
SASTFDSK3_F1517 HenEmE
J17 881545-2 881545-2 8815452
2.5V_REG_HPS ; VDo oL 421
_ s gLNKDE Cf% 6 TRACE_CLK_MIC =
R150 L ACK 7| SHE - GO T RAGR_A0.0K 3.3V
470K, 1% MICTOR RSTN 1 19 55 (% — MICTOR RS’%nv M 9 5 50 95 R101
JTAG MICTOR 101 1% JTAG_MICTOR TDI__11_| D14E D140 45— \MICTOR PWR1 0_Ohms
| 5 » Di3E D130
XJ4  J28 RN 14 MICTOR_PWR2 DNI
A 1 JTAG MIC_SEL JTAG_MICTOR_TCK 4, JTAG_MICTOR TcK 15 | D12 120 45 TRACE_DATA7 R100
2 JTAG_MICTOR_TMS 4, JTAG_MICTOR TMs__17 | P1E D“g 18 TRACE_DATAG
JTAG_MICTOR_TDO 1, JTAG MICTOR TDO __19 B‘gE DSOO 20 TRACE _DATA5
Logic 0 = pin 10 <--> pin 9 (TRST from JTAG) 8815452 CON2 — MICTOR TRST 21 DgE Dgo 22 TRACE DATA4
Logic 1 = pin 10 <--> pin 2 (TRST from MICTOR) U67 23 1 n7E D70 |24 TRAGE DATA3
25 | D7F D79 [26 TRACE DATA
JTAG_MIC_SEL 1 10 MICTR TRST 0 JTAG HPS TRST 27 | b6 60 758 TRACE DATAI
INt— > COoM1 R406 29 | DSE D50 730 R425 10K
MICTOR TRST 2 Oy B(O 9 JTAG TRST 31 | D4E D40 735 R426 0K
NO1 NC1 25V _REG_HPS [ >1419 3.3V 33 B3E 830 34 MIC_34 R428 10K 33V =
35| DoE D20 [86__WIC 36 Rag 1K1 T
Logic 0 = pin 6 <--> pin 7 (Bypass) 3 | GND vy -8 L C320 || oO.1uF 37 | DoE Doo |28 TRACE DATAO Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
Logic 1 = pin 6 <--> pin 4 (Enable) L L £ GND1 ig e _ _
= 4 7 = e ez = GND2 53 "¢ Arria V SoC FPGA Development Kit Board
NOz — O 7() NC2 MIC 34 R427 DNI 0.1uF  {0.001uf g“gi 42 Copyright (c) 2013, Altera Corporation. All Rights Reserved.
5l IN2—|>"“§ cOM2 6 MIC 36 R430, DNI | GND5 43 Size Document Number Rev
1 B - - - 1
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Arria V ST Bank 8

FMC PORT A INTERFACE
FMC LA TX CLK P

FMC_SDA 24
- Cpee e TA TR CIN 5
FMC_SCL FMC_LA_TX_P[17:0
- — —
FMC_PRSNT FMC_LA_TX_N[17:0
RN — S
FMC_LA_RX_P[15:0
o ——
FMC_LA_RX_N[15:0]
U41F u41Q Ry C___Jio24
. . — >
Arria V SX (SoC) Bank 8 Arria V SX (SoC) Bank 8 FMC_GPIO[7:0]
= (4 » 24
Bank 8A Bank 8C
FMCB LA TX N9 P33 | p7Q 6,DIFFIO_TX T114 N Varishis Vaitage HMC_BA ODIFFIO_RX T102_P Nos—FMicn AN A X B Ker | HMC_DMB3,DIFFIO_TX T74 P Vaziable Uolta
FMCB LA RX PO B3 HMC_BA_1,DIFFIO_RX_T102_N [~J3+—FGE TA-TX P2 G TA RO 55| HMC_DQS3,HMC_RLD2_QK#3,HMC_QDR2"" CS3ICO#BIFFIO RX T73 P
FVGE TA RX No—A30| HMC_A_0.DIFFIO_RX_T94_P HMC_BA_2,DIFFIO_TX_T103_P HMC_DQS#3,HMC_RLD2_QK3.DIFFIO_RX_T73 N K24  EMC LA TX P13
FMCB LA TX P0___ A31 | HMC_A 1DIFFIO_RX T94 N B30 FMCB LA RX_P5 HMC_DMS,DIFFIO_TX T59 P [MA55 FvC LA RX P10
VG LA T No—A3s—| HMC_A_2,DIFFIO_TX_T95_P HMC_CK,DIFFIO_RX_T92_P &a5——FVicE LA RX Nz HMC_DQS5,HMC_RLD2_QKi#5,HMC_QDR2_CQ5/CQ#5,DIFFIO_RX_T58_P Mgse—FMe TARX N0
HMC_A_3.DIFFIO_TX_T95_N HMC_CK#.DIFFIO_RX_T92_N HMC_DQS#5,HMC_RLD2_QK5.DIFFIO_RX_T58 N
FMCB LA RX P1____A33 E31 _ FMCB LA TX P5 FMC LA RX P1 P27
FVGE LA RXNT— B33 | HMC_A_4.DIFFIO_RX_T96_P HMC_CKE_0,HMC_RLD2_A_16,DIFFIO_TX_T93_P [-F3T—FMGB LA TX NS VG TA RN Ro7| HMC_DQ3_0,DIFFIO_RX_T69_P 126  EMC LA RX P11
HMC_A_5.DIFFIO_RX_T96_N HMC_CKE_1.HMC_RLD2_A_17.DIFFIO_TX_T93_N HMC_DQ3_1.DIFFIO_RX_T69_N HMC_DQ5_0,DIFFIO_RX_T54 P
FMCB LA TX P1___H31 FMC LA TX PO Ho7 To5  FMGC LA RX Ni{
HMC_A_6.DIFFIO_TX_T97 P HMC_DQ3_2.DIFFIO_TX_T70_P HMC_DQ5_1.DIFFIO_RX_T54 N
FMCB LA TX Ni___J31 L34  FMCB LA TX P6 FMC_GPIO6 B27 G25 __FMC LA TX Pi4
FVGE LA X Pz 631 | HMC_A_7.DIFFIO_TX_T97 N HMC_CS#_0,DIFFIO_TX_T107_P [~psr—FMGB LA TX NG G GPIOT t57| HMC_DQ3_3,DIFFIO_RX_T71_P HMC_DQ5_2,DIFFIO_TX_T55_P ["Ns4——FMG LA RYX P13
HMC_A_8.DIFFIO_RX_T98_P HMC_CS# 1.DIFFI0_TX_T107 N HMC_DQ3_4.DIFFIO_RX_T71_N HMC_DQ5_3,DIFFIO_RX_T56_P
FMCB LA RX N2 D31 FMC LA TX P2 Eo7 P24 FMC LA RX Ni2
VG LA P> —G3o| HMC_A_9.DIFFIO_RX_T98_N 131 FMCB LA TX P7 VG TA R P Nis7 HMC_DQ3 5,DIFFIO_TX T72_P HMC_DQ5_4,DIFFIO_RX_T56_N ~Rsr—FMc LA TX P15
FVGE TATX Ns— D3| HMC_A_10,DIFFIO_TX_To9_P HMC_ODT_0,HMC_RLD2_A_18,DIFFIO_TX_T105_P [~MaT—FMGB LA TX N7 VG TA R NS No7—| HMC_DQ3_6,DIFFIO_RX_T75_P HMC_DQ5_5,DIFFIO_TX_T57_P [-pse——FMe LA RYX P13
FVCE TA R P N31| HMC_A_11,DIFFIO_TX_T99_N HMC_ODT _1.HMC_RLD2_A_20.DIFFIO_TX_T105 N G TA T S Nog | HMC_DQ3_7,DIFFIO_RX_T75 N HMC_DQ5_6,DIFFIO_RX_T60_P |~Ese—FME LA RX 13
VG LA RXN5—Pat| HMC_A_12,DIFFIO_RX_T100_P K34 FMCB LA TX Na HMC_DQ3_8.DIFFIO_TX_T76 P HMC_DQ5_7,DIFFIO_RX_T60_N [poz——Fvic—GAT
HMC_A_13.DIFFIO_RX_T100_N HMC_RAS#HMC_RLD2_A_21,DIFFIO_TX_T103_N {33 FMGB TARX P6 FMC LA TX P - HMC_DQ5_8,DIFFIO_TX_T61 P
HMC_CAS# HMC_RLD2_REF#HMC_QDR2_WPS#,DIFFIO_RX_T104_P [~mMas—FMGB LA RX NG VG TA TR B3 Moe | HMC_DM4,DIFFIO_TX_Té6_P
HMC_WE#HMC_RLD2 WE#HMC_QDR2_RPS#DIFFIO_RX_T104 N G TA RS Noe—| HMC_DQS4,HMC_RLD2_QK#4,HMC_QDR2_CQ4/CQ#4,DIFFIO_RX_T65_P H25  EMGC LA TX Ni4
FMCB LA TX P3 _ J32 J33  FMCB GAO FMC LA RX P4 co6 | HMC_DQS#4,HMC_RLD2_QK4,DIFFIO_RX_T65_N DIFFIO_TX TS5 N ™54 FMC LA TX N15
HMC_A_14,DIFFIO_TX_T101_P DQ11T HMC_DQ4_0,DIFFIO_RX_T62_P DIFFIO_TX_T57 N
FMCB LA TX N3___ K32 F32___FMCB GPIOO FMC LA RX N4 D26 124 __FMC LA TX Ni3
HMC_A_15.DIFFIO_TX_T101 N DIFFIO_TX_T112_P,DQI1T HMC_DQ4_1.DIFFIO_RX_T62 N DIFFIO_TX_T59 N
E33 _ FMCB LA TX P9 FMC_PRSNTn K25 R25 USB_FPGA TXEn
DIFFIO_TX_T114_P.DQI1T HMC_DQ4 2 DIFFIO_TX_T61 N
FMCB_GPIO1 G32 FMC LA RX P5 R26 A27 __FMC LA TX N4
DIFFIO_TX_T112_N VG TA RS 57— HMC_DQ4_3,DIFFIO_RX_T63_P DIFFIO_TX_T64_N ko6 FMG TATX NI
FMCB LA TX P10 J30 Bank 5 FMC LA TX P4 A26_| HMC_DQ4 4,DIFFIO_RX T63 N DIFFIO_TX T66 N "No5 FMC LA TX N5
FVCE LA R PS — T30 HMC_DM1 DIFFIO_TX_T89_P Variable Voltage VG AR PG F56| HMC_DQ4_5,DIFFIO_TX_T64_P DIFFIO_TX_T68_N [~Jao——FVic TATX NG
HMC_DQS1.HMC_RLD2 QK#1,HMC_QDR2 CQ1/CQ#1,DIFFIO_RX_T88_P HMC_DQ4_6.DIFFIO_RX_T67 P DIFFIO_TX_T70_N
FMCB LA RX N8 ___P30 FMC LA RX N6 G26 F27  FMC LA TX N2
HMC_DQS#1,HMC_RLD2_QK1.DIFFIO_RX_T88_N HMC_DQ4_7.DIFFIO_RX_T67 N DIFFIO_TX_T72 N
J29  FMCB LA TX P16 FMC LA TX P5 M25 [27 __FMC LA TX N6
HMC_DM2,DIFFIO_TX_T82_P |Fiag—FMGE A RY P2 HMC_DQ4_8.DIFFIO_TX_T68 P DIFFIO_TX_T74_N [Bsg—FVic TATX NG
HMC_DQS2,HMC_RLD2_QKi#2,HMC_QDR2_CQ2/CQ#2,DIFFIO_RX_T81_P 55—FMoE LA RYX N1o DIFFIO_TX_T76 N
HMC_DQS#2,HMC_RLD2_QK2.DIFFIO_RX_T81 N
FMOB LA RX P9 B28 || 1\ic_DQ1_0,DIFFIO_RX_T85_P FMG_LA_TX_F7 N21 | DIFFIO_TX T32 P.DQIT Bank 8D
A s Variable Volt
Emgg (LQ“RX NS ggg HMC_DQ1_1.DIFFIO_RX_T85 N HMC_DQ2_0,DIFFIO_RX_T77_P ,';,l2288 Hgg E,Egﬁ \évDan E,ag FLieﬁxD,ngAo FDé] DIFFIO_TX T34 _P.DQ1T ariabie Yoltage DIFFIO_RX_T50_P,DQS3T Egi Emg tﬁ E§ mi
FVCE LA BX PTo— Az | HMC_DQ1_2 HMC_DQ2_1.DIFFIO_RX_T77_N |38 —FWCE TA TX P13 DIFFIO_TX_T38_P.DQIT DIFFIO_RX_T50_N,DQSn3T
FMCB LA RX N10__ A2g | HMC_DQ1_3,DIFFIO_RX T86 P HMC_DQ2 2,DIFFIO_TX T78 P 555 FMCB_LA RX P14 FMC_GAO c23 F23  FMC LA RX P15
FVGE LA~ TX CLI P 30| HMC_DQ1_4.DIFFIO_RX_T86_N HMC_DQ2 3 DIFFIO_RX_T79_P B5s—FVcE LA RX N4 VG SDA Bo3| DIFFIO_RX_T42_P,DQS2T DIFFIO_RX_T46_P,DQ3T G35 Fic LA R N2
HMC_DQ1_5.DIFFIO_TX_T87 P HMC_DQ2_4.DIFFIO_RX_T79_N DIFFIO_RX_T42_N.DQSn2T DIFFIO_RX_T46_N.DQ3T
FMCB LA RX P11__D30 F28  FMCB LA TX Pi4 R23 __FMC LA TX P16
HMC_DQ1_6,DIFFIO_RX_T90_P HMC_DQ2_5,DIFFIO_TX_T80_P DIFFIO_TX_T47_P.DQ3T
FMCB LA RX Ni1_D29 M29 __FMCB LA RX P15 FMC_SCL Jo2 B24___FMC_GPIOO
FVCE LA P12 F30| HMC_DQ1_7.DIFFIO_RX_T90_N HMC_DQ2_6,DIFFIO_RX_T83_P Nss—FMGE LA RX NIz G RS £55- DQ2T DIFFIO_RX_T48_P,DQ3T ~ops—FVc GPIOT
HMC_DQ1_8.DIFFIO_TX_T91 P HMC_DQ2_7.DIFFIO_RX_T83 N DIFFIO_RX_T40_P,DQ2T DIFFIO_RX_T48_N.DQ3T
F29  FMCB LA TX Pi5 FMC LA RX N8 F22 M23 __FMC LA TX CLK
HMC_DQ2_8,DIFFIO_TX_T84 P DIFFIO_RX_T40_N.DQ2T DIFFIO_TX_T49_P.DQ3T
FMCB LA TX N12  G30 FMC LA TX P10____A23 J23 __FMC LA TX P17
HMC_RESET#HMC_RLD2 A_19,DIFFIO_TX_T91 N DIFFIO_TX_T41_P,DQ2T DIFFIO_TX_T51_P.DQ3T
J28  FMCB LA TX N1i3 USB FPGA DATAT 22 F24 __FMC GPIO?
DIFFIO_TX_T78 N DIFFIO_TX_T43_P.DQ2T DIFFIO_RX_T52_P.DQ3T
FMCB LA TX CLK N M30 Go8 _FMCB LA TX N14 FMC LA RX P9 N22 H24 __FMC GPIO4
FVGE TATX 10— Kao | DIFFIO_TX_T87_N DIFFIO_TX_T80_N ko6 FVGE TATX NT6 VG TA R NS Pos| DIFFIO_RX_T44_P,DQ2T DIFFIO_TX_T53_P.DQ3T [~Gos—FMG GPIO3
DIFFIO_TX_T89_N DIFFIO_TX_T82_N G5 FVGE TATXNTS VG TATX Pi5—Res| DIFFIO_RX_T44_N,DQ2T DIFFIO_RX_T52_N.DQ3T
DIFFIO_TX_T84 N DIFFIO_TX_T45_P,DQ2T
5ASTFD5K3 F1517 FMC LA TX N7 P21 T23  FMC LA TX Ni6
— USB_FPGA DATAZ _E21 g:EE:O—&—P?—H B:EE:O—%—PLN N23 __FMC LA TX CLK
FMC LA TX N9 T21 O_TX T34 O_TX T49 N "K53FMC LA TX Ni7
FMG LA TX Nio—Aea| DIFFIO_TX_T38N DIFFIO_TX_T51_N [jsr—FMc GPIoS
USEFPGA DATAS Moo | DIFFIO_TX_T41_N DIFFIO_TX_T53 N
FMC LA TX Ni2___T22 | DIFFIO TX T43 N
DIFFIO_TX_T45_N
5ASTFD5K3_F1517
USB FPGA INTERFACE FMC PORT B INTERFACE
USB_FPGA_DATA[7..0 FMCB_LA_TX_P[17:0
P PO >0 o ——i02s
USB_FPGA_WR FMCB_LA_TX_N[17:0]
— B;g FMCB_LA_RX_P[15:0] poes
USB_FPGA_TXEn — L__J10.25
L Jer FMCB_LA_RX_N[15:0]
L1025
FMCB_GA[1:0
— —ts
Emggft%%%m{ ;25 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
LA TX CLK 25 : _ _
FMCB_GPIO[7:0] o e Arria V SoC FPGA Development Kit Board
C» ’ Copyright (c) 2013, Altera Corporation. All Rights Reserved.
ISize Document Number Rev
B 150-0320807-C1 (6XX-44209R) C1
Date: Thursday, December 12, 2013 [Sheet 8 of 45
8 7 6 5 4 2 | 1




4

FMCB_DP_M2C_P[3:0]

ArriaV Sf Transceivers

25 FMC_DP_M2C_P[7:0]
FMCB_DP_M2C_N[3:0] 5 e
FMC_DP_M2C_N[7:0]
FMCB_DP_C2M_P[3:0] U41M o4 U41R
»25 FMC_DP_C2M_P[7:0]
FMCB_DP_GC2M_N[3:0] . . »24 . . .
[ »2s Arria V SX (SoC) Transceiver - Left FMC_DP_C2M_N[7:0] Arria V SX (SoC) Transceiver - Right
GXB_LO :>> 24 GXB_RO
FMCB DP M2C PO AW37 AU37 FMCB_DP_C2M_P0 PCIE_RX_PO AU1 AT3 PCIE_TX_PO
FMCB DP M2C No AW36 !| GXB_RX_LOp,GXB_REFCLK_LOp GXB_TX_LOp ["AU36 FMCB DP_C2M NO 3 < PCIE_RX_NO AU2 )| GXB_RX_ROp,GXB_REFCLK_ROp GXB_TX_ROp ATz PCIE_TX_NO 3
ATa5 GXB_RX_LOn,GXB_REFCLK_LOn GXB_TX_LONn [~aRs7 3 X PCIE RX P AR: | GXB_RX_ROn,GXB_REFCLK_ROn GXB_TX_RON [~ap3 SO TX P 3
® AT35| GXB_RX_L1p,GXB_REFCLK_L1p GXB_TX_L1p [~AR36 3 X FCE RN AR GXB_RX_R1p,GXB_REFCLK_R1p GXB_TX_R1p [~apg FEIETX N 3
EMCB DP MZ;’C 5T AP39 Y GXB_RX_L1n,GXB_REFCLK_L1n GXB_TX_L1Nn [AN37 FMCB DP CoM P 3 X FCE RX P2 AN GXB_RX_R1n,GXB_REFCLK_R1n GXB_TX_R1n [~am3 FOIETX P2 3
FMCB DP_M2C Ni_AP3g | GXB_RX L2p,GXB REFCLK L2p GXB_TX L2p ["AN36FMCB DP_CaM N1 3 { PCIE RX N2 AN2 Y| GXB_RX_R2p,GXB_REFCLK_R2p GXB_TX_R2p [aAm4 PCIE_TX N2 3
— FMGE DP Va6 P2 AM3g | GXB_RX_L2n,GXB_REFCLK_L2n GXB_TX_L2N [~AT37 FMGE DP GaM P2 3 X FCE RXP3 ALT GXB_RX_R2n,GXB_REFCLK_R2n GXB_TX_R2n [~ap3 FEIETX P5 3
) FMCB DP M2C N2 AM3g !| GXB_RX L3p,GXB_REFCLK L3p GXB_TX_L3p ["A36 FMCB DP_CoM N2 3 { PCIE_RX N3 AL2 Y| GXB_RX R3p,GXB_REFCLK R3p GXB_TX R3p —aKg PCIE_TX N3 3
AK39 Y| GXB_RX_L3n,GXB_REFCLK_L3n GXB_TX_L3n [~aj37 3 Aj7 Y| GXB_RX_R3n,GXB_REFCLK_R3n GXB_TX_R3n [~aH3 3
® AR38 Y GXB_RX_L4p,GXB_REFCLK_L4p GXB_TX_L4p T35 A2 GXB_RX_Rdp,GXB_REFCLK_Rdp GXB_TX_R4p ARz CMU PLL (PCle)
EMCB DP Mmﬁ GXB_RX_L4n,GXB_REFCLK_L4n GXB_TX_L4Nn [FasaZ oo Db com P3 AGT?Y| GXB_RX_R4n,GXB_REFCLK_R4n GXB_TX_R4n [~aF3
— EMGE DP M6 N3 AH33 | GXB_RX_L5p,GXB_REFCLK_L5p GXB_TX_L5p [~AG36FMGE DP GoM N3 — AGz Y| GXB_RX_R5p,GXB_REFCLK_R5p GXB_TX_R5p [~aFz
- GXB_RX_L5n,GXB_REFCLK_L5n GXB_TX_L5n - GXB_RX_R5n,GXB_REFCLK_R5n GXB_TX_R5n
FMCB_GBTCLK M2C PO AGS32 PCIE_REFCLK QRO P _AF8
gg < FMCB_GBTCLK M2C N0 _AG33 Egigtﬁotp H < PCIE_REFCLK QRO N_AF7 EEE&&OSP
oo { FMCB_GBTCLK M2C_P1_AE31 REFCLK?LS AD9 REFCLK?RS
o0 < FMCB GBTCLK M2C N1 _AE32 | fer<el P R593 0.0K AD8 | ErC R
GXB_L1 — GXB_R1
FMC DP _M2C PO AF39 AE37 FMC_DP_C2M PO SFPA_RX_P AE1 AD3 SFPA TX P
FVG DP VoG No—AF3a?| GXB_RX_L6p,GXB_REFCLK_L6p GXB_TX_L6p ~AE36 FMG DP GaM NO 22 X SFPA RX N AE2 Y GXB_RX_R6p,GXB_REFCLK_Rép GXB_TX_R6p AD4 SEPATX N Biﬁ
AD39 % GXB_RX_L6n,GXB_REFCLK_L6n GXB_TX_L6n [~aG37 22 AC1 Y| GXB_RX_R6n,GXB_REFCLK_R6n GXB_TX_R6n [~AR3 22
X AD38 Y| GXB_RX_L7p,GXB_REFCLK_L7p GXB_TX_L7p [~ag36 X AG2 ¥ GXB_RX_R7p,GXB_REFCLK_R7p GXB_TX_R7p [~aBa
L AD38 )} S B RX L7nGXB REFGLK L7n GXB_TX_L7n Faaes L L AC2 ) A RX R7n.GXB REFGLK R7n GXB_TX_R7n [oe—
FMC DP M2C P1__AB39 _RX_L7n,GXB_| | _TX | AA37 FMC_DP_C2M P1 = SFPB_RX P AAT _RX_R7n,GXB_ | _TX | Y3 SFPB_TX P
— FMG DP VoG NT—AB3a | GXB_RX_L8p,GXB_REFCLK_L8p GXB_TX_L8P FAAS6 FMC DP GoM N =23 X SFPB RX N AAz Y GXB_RX_R8p,GXB_REFCLK_R8p GXB_TX_R8p [z SFPE TX N BiZS
- EMC DP M2G P2 v39 | GXB_RX_L8n,GXB_REFCLK_L8n GXB_TX_L8N ["w37 FMC DP CaM P2 23 SMA XCVR BX P w1 | GXB_RX_R8n,GXB_REFCLK_R8n GXB_TX_R8n /3 SVA XCVR TX P 23
EMGDP MsG Na—v3a | GXB_RX_L9p,GXB_REFCLK_L9p GXB_TX_L9p W36 FMC DP GoM Nz SMAXGVR RX N W2 GXB_RX_R9p,GXB_REFCLK_R9p GXB_TX_R9 [z SMAXCVETXN
Vas ¥ GXB_RX_L9n,GXB_REFCLK_L9n GXB_TX_L9n [j37 U7 GXB_RX_R9n,GXB_REFCLK_R9n GXB_TX_R9n [3
B Vas Y GXB_RX_L10p,GXB_REFCLK_L10p GXB_TX_L10p (35~ U2 GXB_RX_R10p,GXB_REFCLK_R10p GXB_TX_R10p [T
EMG DP Mzgw’ GXB_RX_L10n,GXB_REFCLK_L10n GXB_TX_L10n FR37~EMG DP G2M P3 R GXB_RX_R10n,GXB_REFCLK_R10n GXB_TX_R10n [p3
— EMG DP MG N3 Tas GXB_RX_L11p,GXB_REFCLK_L11p GXB_TX_L11p FR35 FMG DP GoM N3 R GXB_RX_R11p,GXB_REFCLK_R11p GXB_TX_R11p [py
- GXB_RX_L11n,GXB_REFCLK_L11n GXB_TX_L11n — GXB_RX_R11n,GXB_REFCLK_R11n GXB_TX_Ri1n
FMC_GBTCLK M2C PO AC3t ) LMK _SFPCLK P AB9
o < FMC_GBTCLK M2C No__Acaz j| REFCLK2Lp 2 < LMK_SFPCLK_N___ABs J| REFCLK2Rp
o4 { FMC_GBTCLK M2C P1___AA31 EEE@[%I{; by { REFCLK QR2 P Y9 Egigtﬁggg
o4 K FMC_GBTCLK M2C N1 AA32 | A=r=ieS-P " < REFCLK_QR2 N Y8 )| AeroiKann RREF BR | AW2 XCVR RREF BR
FMC DP _M2C P4 P39 e N37 FMC DP_G2M P4 SASTFDSK3_F1517 R575
FMC DP M2C N4 Pag | GXB_RX L12p,GXB REFCLK L12p GXB_TX L12p ™N3g FMC DP CoM N4 CAD Note:
ote 2.00K
GXB_RX_L12n,GXB_REFCLK_L12n GXB_TX_Li2n :
- M39 L37 SMA XCVR RX P C150 |[0.1uF SMA XCVR RX C P Place resistor near 19%
1 M38 ) GXB_RX L13p,GXB REFGLK L13p GXB_TX L13p [35 SMA_XCVR_RX_N | [C151 JTodur SMA _XCVR_RX C_N RREF_TL pins.
FMC DP M2C P5 K39 GXB_RX_L13n,GXB_REFCLK_L13n GXB_TX_L13n J37 FMC DP C2M P5 || Route away frm aggressor
EMG DP MG NE— Kaa | GXB_RX_L14p,GXB_REFCLK_L14p GXB_TX_L14p [ J3c—Fic DF GoM N2
— EMG DP MsG P6— Hag | GXB_RX_L14n,GXB_REFCLK_L14n GXB_TX_L14n 837 FMG DP GoM Po
- FMG DP Vo6 N6 FHag?| GXB_RX_L15p,GXB_REFCLK_L15p GXB_TX_L15p &35 FMG DF GoM NG
35| GXB_RX_L15n,GXB_REFCLK_L15n GXB_TX_L15n (57 —
X F35 GXB_RX_L16p,GXB_REFCLK_L16p GXB_TX_L16p [E35— - ™
L depwpseniace e serie Bl acp oy s Eonnetor
= FNIC DP M2C N7 _ D38 3% 5pi | 17h GXB REFOLK L17n GXB TX L17n |-C36 FMC DP_C2M N7 RX Interface
LVK FMCCLK P Wt — = ’ - - — 7= SMA Connector Interface
}g < LMK_FMCCLK N W32 Egggtﬁ“{p J31 1 J24
CLK 148 P U31 REFCLKSL; 1 @
CLK 148 N sz AErs e RREF TL |-B39 XCVR RREF T |
A MO
5ASTFD5K3_F1517 R505 N|("J <|w
2.00K Jo2s5
SDI Reference Clocks ~ 25V-REG_HPS 1% % @‘
d CAD Note: @
R120 10.0K ’T_Lm 17 Place resistor near
Cci14 RREF_TL pins. <“|"’ ~e
0.1uF 10uF Route away frm aggressor N|°° e
From MAXV X3 — e
19 I:> SI571_EN 2 OE VDD 6 — LVDS —
11,1612 SDA MAX 7y son LK. |4 CLK 148 CP C115 || 0AuF _ CLK 148 P =
1,1 12C SCL MAX . oLk, |5 CLK 148 CN C116 || 0.1uF  CLK 148 N
3 1 SI571_VCONTROL
Si571 Programmable Oscillator GND Ve
Use Clock Control GUI = Si571 i i
.‘Egﬁg{},‘e ‘;22“5’”,1 ZE)X ) SDICLK148 UP  Ri27 4.99K G112 || 1000F .Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
— ) L e Arria V SoC FPGA Development Kit Board
From FPGA . Copyright (c) 2013, Altera Corporation. All Rights Reserved.
' D) SDI_CLK148 DN R129 4.99K R126 180K _C104 ||0.1uF [Size Document Number Rev
= B 150-0320807-C1 (6XX-44209R) (C1
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8 7 6 4 3 2 1
Arria V ST Clocks
24— EMC CLK M2C PI1:0] 25— EMCB CUC 2C PI10]
24— EMC CLICMZC Ni1.0] 25— EMCB CIIC N2C NItQ)
U41N
Arria V SX (SoC) Clocks
— D11 — Ar34 | CLKo_P,DIFFIO_RX B2 P,DQ1B Bank 3A
CLKO_N,DIFFIO_RX_B2_N,DQ1B
CLK_TOP1 1
— 3 CLk1_P.DIFFIO_RX B4 P.DQS1B
CLK1_N,DIFFIO_RX_B4_N,DQSn1B
[y CLK ENET FRGA PHY CLK ENET FPGA PHY PM33 ) GLko P,DIFFIO_RX_B7 P,0Q1B FPLL BL_CLKOUTO,FPLL BL CLKOUT P,FPLL BL FBO,DIFFIO_TX B5 P,DQ1B [-Aley
CLK2_N,DIFFIO_RX_B7_N,DQ1B FPLL_BL_CLKOUT1,FPLL_BL_CLKOUT_N,DIFFIO_TX_B5 N [-~——
CLK 0N FReA L > CLK SOM FPGA 2322 | LK P,DIFFIO_RX_B9_P,DQ2B FPLL BL CLKOUT2,FPLL BL FBp,FPLL BL FB1,DIFFI0_RX B6 P,DQ1B [ajas
CLK3_N,DIFFIO_RX_B9_N,DQ2B FPLL_BL_CLKOUT3,FPLL_BL_FBn,DIFFIO_RX_B6_N,DQ1B [~~~
CLK_ENET FPGA P CLK_ENET FPGA P__AV19 Bank 3D
CLK ENET FPGA N " CLK ENET FPGA N __AU7g | CLK4_P.DIFFIO_RX B76_P,DQ10B 2.5 volt
11 CLK4_N,DIFFIO_RX_B76_N,DQ10B
19 2 gg: 8%51 ﬁg] CLK5_P DIFFIO_RX_B78_P,DQ11B
19 E CLK5_N,DIFFIO_RX_B78_N,DQ11B
— 11 SFPB TXFAULT CLK 100M FPGA_ 2220 | GLK7_P,DIFFIO_RX B84 P,DQ11B FPLL_BC_CLKOUTO,FPLL_BC_CLKOUT P.FPLL_BC FBO,DIFFIO_TX B79_P,DQ11B [-Acas — ;;3
23 CLK7_N,DIFFIO_RX_B84_N,DQ11B FPLL_BC_CLKOUT1,FPLL_BC_CLKOUT_N,DIFFIO_TX_B79_N 3
12 % tm 8tgm 8t§ E ﬁgg? CLKeé_P DIFFIO_RX_B82_P,DQ11B FPLL_BC_CLKOUT2,FPLL_BC_FBp,FPLL_BC_FB1,DIFFIO_RX_B80_P,DQS11B ﬁgg} gE'PEB PL%RSST” ;;3,13
12 CLKeé_N,DIFFIO_RX_B82_N,DQ11B FPLL_BC_CLKOUTS3,FPLL_BC_FBn,DIFFIO_RX_B80_N,DQSn11B 23
12 T SveREr N ARe | cLks P.DIFFIO_RX B168_P,DQ22B Bank 42
12 CLK8_N,DIFFIO_RX_B168_N,DQ22B 2.5 volt
19,31,32 i P —EoE e —AliH CLke_P.DIFFIO_RX B166_P.DQ22B
19,31,32 AN CLK9_N,DIFFIO_RX_B166_N,DQ22B
195 — VK RESET AT GLK10_P,DIFFIO_RX_B164_P,DQS22B FPLL_BR_CLKOUTO,FPLL_BR_CLKOUT P,FPLL BR_FBO,DIFFIO_TX B161 P,DQ22B (A1, SgtggE 8% £ ;;12 Egtggﬁ%ﬂ?ﬁ
415 19 K CLK10_N,DIFFIO_RX_B164_N,DQSn22B FPLL_BR_CLKOUT1,FPLL_BR_CLKOUT_N,DIFFIO_TX_B161_N 12 -
@ e SFPBMODZ SDA AT CLK11_P.DIFFIO_RX_B160_P,DQ21B FPLL BR CLKOUT2,FPLL BR FBp,FPLL BR_FB1,DIFFIO_RX B162 P,0Q228 [aro—ornooD0-FRSNT >Ezs SFPB_MODO_PRSNTN
23 [ = = CLK11_N,DIFFIO_RX_B160_N,DQ21B FPLL_BR_CLKOUT3,FPLL_BR_FBn,DIFFIO_RX_B162_N,DQ22B 23 — -
R353
FMCB_CLK_M2C PO Cc34 Bank 8A
— CLK20_P,DIFFIO_RX_T113_P,DQ11T VarioooX o
- — D32 | Clk20 NDIFFIO_RX_T113_N,DQI1T arrabte Torrage
= e L e 34 | GLK21_P,DIFFIO_RX_T111_P,0QST1T
- CLK21_N,DIFFIO_RX_T111_N,DQSn11T
FMCB_LA RX_CLK_P
DEVCLKB 25B< FVMCB LA RX CLK N Egi CLK22_P,DIFFIO_RX_T108_P,DQ11T FPLL_TL_CLKOUTO,FPLL_TL_CLKOUT P,FPLL_TL_FBO,DIFFIO_TX_T110_P,DQ11T ggg Emgg tﬁ % m; ;25
FMC PORT B 25 — CLK22_N,DIFFIO_RX_T108_N,DQ11T FPLL_TL_CLKOUT1,FPLL_TL_CLKOUT_N,DIFFIO_TX_T110_N ;25
FMCB_LA RX_P7
Alt. DEVCLK 25B< FMCB A RX N7 Nat- CLK23_P,DIFFIO_RX_T106_P,DQ10T FPLL_TL CLKOUT2,FPLL TL FBp,FPLL TL FB1,DIFFIO_RX T109_P,DQI1T |aag—acB LA AX P13 >§E|25 A
: 25 — CLK23_N,DIFFIO_RX_T106_N,DQ10T FPLL_TL_CLKOUT3,FPLL_TL_FBn,DIFFIO_RX_T109_N,DQ11T 25 T
FMC_CLK_M2C_PO B22 Bank 8D
CLK16_P DIFFIO_RX_T39_P,DQ2T varisbie Voit
— 22 | CLK16_N.DIFFIO_RX_T39_N.DQ2T riabe Torrese
e £22 | CLK17_P,DIFFIO_RX_T37_P.DQIT
CLK17_N,DIFFIO_RX_T37_N,DQ1T
FMC_LA_RX_CLK_P
DEVCLKE 24B< FMC TARX CLKN H21 | CLk1s_P,DIFFIO_RX T33 P.DQIT FPLL_TC_GLKOUTO,FPLL_TC_GLKOUT P,FPLL_TC_FBO,DIFFIO_TX T36_P.DQIT [t o DA
FMCPORT A 24 — CLK18_N,DIFFIO_RX_T33_N,DQ1T FPLL_TC_CLKOUT1,FPLL_TC_CLKOUT_N,DIFFIO_TX_T36_N
FMC_LA_RX_P7
A1t DEVCLK 24B< e TA TR 20 | k19 P,DIFFIO_RX T31 P.DQIT FPLL_TC_CLKOUT2,FPLL TC FBp,FPLL_TC_FB1,DIFFIO_RX_T35_P.DQSIT [Hpa oo DAO
: 24 — CLK19_N,DIFFIO_RX_T31_N,DQ1T FPLL_TC_CLKOUT3,FPLL_TC_FBn,DIFFIO_RX_T35_N,DQSn1T

5ASTFD5K3_F1517

FMC CLK M2C PO R532’\/\/‘1 00,1% FMC _CLK M2C NO FMCB_CLK M2C PO R514 100, 1% FMCB_CLK M2C_NO Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
FMC _CLK M2C P1 R533 100, 1% FMC_CLK M2C N1 FMCB _CLK M2C P1 R512 100, 1% FMCB CLK M2C N1 [Title Arria v Soc FPGA Development Kit Board
FMC LA RX CLK P R536, 100, 1% FMC LA RX CLK N FMCB LA RX CLK P R513 100, 1% FMCB LA RX CLK N USB_FPGA DATA[7.0] 8.27 <<D USB FPGA DATAJ[7..0] - ggzlyjigehr:t(ﬁ)uﬁ);%rA|tera Corporation. All Rights Reserved. =
FMC LA RX P7 R537, 100, 1% FMC LA RX N7 FMCB LA RX P7 R517, 100, 1% FMCB LA RX N7 B 150_0320807_01 (6XX_44209R) C1
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PLL

3.3V
T DNI
244 [C240 PCIE_REFCLK QRO P PCIE_REFCLK SYN P
2.5V_REG_HPS R284
2.5V_REG_HPS AuF |2.2uF PCIE_REFCLK QRO N PCIE_REFCLK_SYN_N
) R286
DNI
R84 1.00K___ SI570 EN 56 | C55 =
R78 DNI__12C_SDA MAX
R85 DNI___I2C_SCL _MAX E.wF 2.2uF us9
1
VDD
Sr0 N , X2 3 1 oo |low 10| Yope P CLK DIFF1_P R(;SQPCIE REFCLK QRO P ——\q
1419 [ > OE VCC =
[ oi 25 0OMH 2| vout i 7 CLK_DIFF1_N 0 PCIE_REFCLK QRO N —>o
z
9’11’19<C> 12C SDA MAX 7 SDA CLK+ 4 ? = T 10/OREFCLK QR2 C P Co64 0.1uF REFCLK QR2 P :>>9‘ R290
0,11,19 12 SCL MAX 8, oL oLk, L5 JREFCLK QR2 G N _C63 0.1uF_ REFCLK_QR2 N :>>9' I:lT 1 3 | IN/GLKIN oiFEo |8 CLK DIFF2 P R(;SSPCIE REFCLK SN P ———\ 3
3| anD NG 237 |[DNI 7] 4| \ss Chiees 12 CLK DIFF2 N O_PCIE REFCLK SINN _——5
7 [ 5 R285
=  SB70 | VSs2
Si570 Programmable Oscillator 2.5V_PLL1 2.5V_REG_HPS = b Si52112
Use Clock Control GUI L14 =
(Default 100MHz)
[2C Address 66 HEX 143 |C123 [C124 [C130 [C133 CLK125A_EN CLK125A_EN
742792780 i [ 3
AuF 0.1uF 0.1uF p.1uF [0.1uF
2.5V_REG_HPS X5
c127 HDNI _ = T R503 1.00K CLK125A EN 1 [ ouT -4 CLK ENET FPGA P_——y 4
Y3
uss 2.5V _PLL1 2 5  CLK ENET FPGA N
"i[ 25.00MHz Voor L2 T~ 1v8 PLL 2.5V_REG_HPS NC OUTn Mo
4 2 1 24 3
0—|:|—_|_ CLKIN_P VDD2 v Yele) GND
L 2y CLKIN N VDDO3 [ 25Y_PLL1 _lc3s0 _[C3ss I
= 3 KN VbDOS |12 125.0MHz =
L132 | |DNI 2.5V _PLL1 VDD 16 1vs PLL L35 1V8 0.1uF__ | 10uF
S R148 DNI 4 O1 20 2.5V_PLL1 A T 0SC1_CLK_SEL = HIGH selects (OSC1_CLK_SMA) SMA input 2.5V_REG_HPS
R147 Dl 51 12C LSB VDDOO |9423 |ZZ% 48 [o449 = OSC1_CLK_SEL = LOW selects (OSC1_CLK_SYN) Si5356A input
pe— FDBK_P
= 63 FoBK N INTR -8 R149 1.00K 74279278 25V CLK MUX L41 A
1 — Ei.1uF AuF 1uF Ei.1uF |4
=, [2C_SCL_MAX 12 9 = = = = 840 834
119 SCL %ﬁgﬁ 10 CLK BOT{ 100Mz 10 742792780
[2C_SDA MAX 19 AuF AuF
9119 SDA 13 ol o
CLK2B [ P ue2 ~| -~
CLK2A | 0SC2 CLK SYN o0 o =
17 Jag 14, a a 1 _R681 22 CLK 0sC2
CLKTB 9§~ CLK OSC1__25uhz . 1 o+ OSC2 CLK SMA oy ko > o Q@ L7
CLK1A > YR OSC2 HPS CLK__8 &g
21 0.01uF  2.5V_REG_HPS 4 2
CLKOB 55— 156 25uH - *—=9 CLK3 NC1
Slkon 122 CLK_TOP1 . F:>10m<rooc\l| C261 2.5V7REGi|H_PS 5 NGa %
— OE NC3 73—
- NC4 z—=
23 R146 R311 0SC2 CLK_SEL1 7 15
RSVD_GND 755 cMos 1 DNI DNI  25V_REG_HPS Y6 OSC2 CLK_SELO g SEL1 2 NC5 ——
1v8 2.5V REG_HPS EPAD = SELO ©
- - —= 4 3 0SC2 HPS CLK ICS83054]
62 166 E167 lc160 Si5338A-CUSTOM VDD out °l Jae 25V_REG_HPS
1 2 1 0SC2 CLK SELO _1.00K 293
1uF .1uF Ei.1uF Ei.1uF Si5358 Programmable Oscillator Use Clock Control GUI (Defaults 156.25MHz, _ EN GND 2 I\/\/R
= = = = 2.5V REG_HPS 156.25MHz,25MHz,25MHz, 25MHz, 25MHz,100MHz, 100MHz) —
u42 T 12C Address 70 HEX = J45 CON2 2.5V _REG HPS
24 1 0SC2 CLK SEL1 1.00K 292 |
C153_ | [DNI 1) A GLKIN xgg 7 1v8 0SC_33MHZ 2 A
I 2 XBigLKINB 1V8 2.5V _REG_HPS T _Ri31 10.0K 1V8
OOMH _ VDDOO 22 X4 1V8 U30 CON2 =
z
VDDO1 (8 19 )—CLKS0 EN Y en  vee 21 vop
15 8 R182, .\ ~_22  CLK 50M MAX
vbDOo2 75 1v8 2 3 CLKIN 50 3 CLKOUTT "9 Riag 22 CLK 50M FPGA 5219
— VDDO3 GND OUT CLKIN CLKOUT2 10
- = h Ve CLKOUTS 29—
£152 IDNI )| CLKOA gf CLK ENET FPGA PHY _\—g . 145 144 L 50MHz :§374 C375 "5: OE1 . e
s 12, CLKoB == pAuF _AuF 22uF _]0.1uF 5y 9E2  OE.OSC ===
= 12 bo CLKIA 13 CLK DUAL ENET PHY (1 = - 3.3V = J:: GND 1__|_ 382 383
P3 CLK1B ——x : - - =
2.5V_REG_HPS 5) 5 SL18860DC = baur paurF
T 6y ro L CLK 100M MAX_ r—— 1 L30/) 33V_VCXQ = =
156 [c161 _1 CLKaB 18— 100Mhz |4 C315 €310
P.1uF WwE 8 10 CLK_100M_FPGA Y2 84,30 Ohm FB 0.1uF 2.2uF
—= " = »—— LOS CLK3A [ >0 ' '
= = CLK3B —— 100Mhz 12 p-—CM 1y ve voD 2
. _I__ Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
GND = ' . _
RSVD_GND (2 Tte  Arria V SoC FPGA Development Kit Board
Eonp |25 TP8 2 | onp oUT L3_YCX0 2
I Copyright (c) 2013, Altera Corporation. All Rights Reserved.
Si5335 = . . 122.88 MHz Size Document Number Rev
- - B 150-0320807-C1 (6XX-44209R) [C1
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w
w
<

us
LMK04828

VCC1_VCO
VCC2_GCH
VCC3_SYSREF
VCC4_CG2
VCC5_DIG
VCC6_PLL1
VCC7_0SCout
VCC8_0SCin
VCC9_CP2
VCC10_PLL2
VCC11_CG3
VCC12_CGO

cs

CLKINOp
CLKINOn

CLKIN1p/FBCLKINp/FINp
CLKIN1n/FBCLKINN/FINNn

OSCINp
OSCINn

CLKin_SELO
CLKin_SELT

STATUS_LD1
STATUS_LD2

RESET
SYNC
SCK
SDIO

LDObyp1
LDObyp2

DAP

CPOUT1
CPOUT2

0SCOUTp
0SCOUTn

DCLKOUTOp
DCLKOUTON

SDCLKOUT1p
SDCLKOUT1n

DCLKOUT2p
DCLKOUT2n

SDCLKOUT3p
SDCLKOUT3n

DCLKOUT4p
DCLKOUT4n

SDCLKOUT5p
SDCLKOUT5nN

DCLKOUT6p
DCLKOUT6N

SDCLKOUT7p
SDCLKOUT7n

DCLKOUT8p
DCLKOUT8N

SDCLKOUT9p
SDCLKOUT9n

DCLKOUT10p
DCLKOUT10n

SDCLKOUT11p
SDCLKOUT11n

DCLKOUT12p
DCLKOUT12n

SDCLKOUT13p
SDCLKOUT13n

. CP2 _
C15
C14 3900pF
47pF
- R12
620

||| ITrAI
pr w
»

C35
0.68uF

l_ﬂm

R28
39K

CP1

J9
LMK CLK P 1 g@?
A[M | (O

R357 R356
DNI DNI
J11
LMK _SDCLK_P 1 @
32
46 A[M|<F (O
% [aV][ep] A5 [Te) J_
ﬁ< jp—
1 LMK SDCLK N1 @ )
2 R355 |R354 ( )
Ji2

o

_
= 45 c30  |c3t
L3 1uF 0.1uF  |0.01uF
) ;x )i )i . 3.3V_VCC1 5 6
3A, 30 Ohm FB _ _ _ _
_
—= 8 29 cs C295 _|C294
L2 1uF F.mF 0.01uF “To.otuF [0.01uF
) ;x )i i )i L28 /)
v
3A, 30 Ohm FB 3A, 30 Ohm FB
_ _ _ _ L Leg |
1 C309 |C296 |C203 |C313  |C314 3A, 30 Ohm FB
" "TootuF [oo1uF [0.01uF [0.01uF [0.01uF
) L7 10
[ K; ¢ | 3.3V_VCC2 17
3A, 30 Ohm FB 3.3V VCC3 21
| 3.3V_VGC4 26
) L8 33
' K? 36
3A, 30 Ohm FB 3.3V VCC7 39
3.3V VCC8 1042
) L4 3.3V_VGCC9 5
' i? 47
3A, 30 Ohm FB 3.3V _VCCT1 53
3.3V VCC12 64
) L5
' i? 18
3A, 30 Ohm FB
CLK CLN IN C P 37
Le CLK CLN IN C N 38
|4
3A, 30 Ohm FB LMK CLK IN_P 34
19 ———ySPLCSn LMK CLK IN N 35
RCLOCK_OUT. P c19  ||0.1uF OSC_IN_P 43
FROM FPGA RX_CLK o3 14 100, 1% I OSC_IN_N 44
RCLOCK OUT N _ YV c18_ ||0.1uF
8 L > * i
° 1 SMA LMK CLK IN__ c21 | [0.1uF 58
i C20 Ho.wF 59
MUX OSC IN.P__ C3 _ [[0.1uF 0SC_IN C P C17__ | [0.4uF
L"‘”°‘\'| R16 R15 i R13 700,1% 1| 31
r 49. 49.9 MUX_OSC_IN_N c4 HO.1uF 0SC INC N 1] cie HO.1uF 43
LMK RESET 5
T > 3
19 SPI_CLK 19
3.3V 19 X SPI_SDIO 20
L1 3.3V 11
T SPI_CSn 12
742792780 R61 70K
J2 SPI_SDIO 65
o 1 LO SMA 0.4uF | 0.1uF R58 T0K
C24
e SPI_CLK ca7  [c46
= 2.0V VTD 0.01uF |0.01uF R59 K _— =
N N| u3 LMK RESET 10uF 25V 0.1u
— gﬁ}:—_ }g VCC VTDO g R66 K
- : VCC VTDA
C13 2 _T__ _T__ _?_ —
[l 3 BOP 15 MUX OSC_IN_P
i On QOp 42 MUY _OSC IN N D1 Green LED
= O0.1uF Qon \\K R340 820,1%
c25 11 LMK_SYNC_IN
L
vexXo || 6 Qlp g R6 |R7
ey 7 i 7 g]p Qin 7 D2  Green LED
0.1uF % D1n ) AN ‘ R339 820,1%
= 0.4uF oD L2 240 [ 240
LMK _OSC_SEL 1 16 D3 Green_LED
SELO GND 57 XX R338 820,1%
SEL1 GND_PAD £ — e :
= NBBL72MNG = .
D4 Green_LED
13 CMOS INPUT -> LVPECL OUTPUT ‘,—\\K R337 820,1%
A J7 2.5V _REG __lH_PS e
1 LMK OSC SEL __ 1.00K 11 =
! AN
881545-2

CON2

—

C\l|(') <

e}

®

3
4
DNI DNI
1
s '
13 =
(14
24 LMKR CLK FMC P R47 0 LMK CLK FMC P
25 LMKR CLK FMC N R34 0 LMK CLK FMC N
22 LMKR SYSREF FMC P R49 0 LMK SYSREF FMC P
23 LMKR SYSREF FMC N R48 0 LMK SYSREF FMC N
27 LMKR CLK FMCB P R36 0 LMK CLK FMCB P
28 LMKR CLK FMCB N R35 0 LMK CLK FMCB N
29 LMKR SYSREF FMCB P R30 0 LMK SYSREF FMCB P
30 LMKR SYSREF FMCB N R29 0 LMK SYSREF FMCB N
51 LMK SFPCLK C P C27 ||0.1uF LMK SFPCLK P
52 LMK _SFPCLK C N | [C33 [[0.1uF LMK_SFPCLK_N
|
5
54 LMK CLEAN CLK P 10
55 LMK CLEAN CLK N B;m
56 LMK SYSREF P 10
57 LMK SYSREF N 5210
62 LMK FMCCLK C P C41 ||O.1uF LMK FMCCLK P
63 LMK FMCCLK C N ||C42 ||0.1uF LMK FMCCLK N
|

[aV1[ep] i 4 [T}
LMK CLK N 1 E@;
J10

—
—
—
—
—

—

1
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Arrisa VST Configljration

FPGA_DCLK R498 DNl C389 ||DNI
[
R497 =
DNI
U41G
Arria V SX (SoC) Configuration
Bank 3A
14 JTAG_FPGA_TMS AM35 | o 1.5 Volt
14.19.24 25§:< JTAG_MUX_TCK AV34 | LAY
B I JTAG_FPGA TDI AT33 | -
1 4|:§< JTAG_FPGA_TDO AT347| 1o
© 2.5V_REG_FPGA
18.19 > FPGA CONFIG D[15:0] 18,1 )—FPGA DOLK AW34 | o
FPGA CONFIG Do AV33 AS_DATA0,ASDO,DATAO
FPGA _CONFIG D1 AU33
AS_DATA1,DATA1
FPGA _CONFIG D2 AR33 -
FPGA_CONFIG_D3 AU34_| AS_DATA2,DATA2
AS_DATA3,DATA3
FPGA CONFIG D4 AR34 HCSO,DATA4
P
. o)
Eggﬁ 88HE:2 Bg /;v\\//g DATAS5,DIFFIO_RX_B147_P,DQ20B PR_DONE,DIFFIO_RX_B155_N,DQ21B QE? FPZZGQRPEE%%'\E'ET * { »19
FPGA CONFIG D7 AKS | DATAG,DIFFIO_TX_B148_P,DQ20B PR_REQUEST,DIFFIO_RX_B155_P,DQ21B [~41g FPGA PR READY < [19
FPGA CONFIG D8 AK70 | DATA7,DIFFIO_TX_B150_N PR_READY DIFFIO_TX_B154_P,DQ21B [~aH70 FEoA PR ERROR I §19
FPGA CONFIG D9 ANg | DATA8,DIFFIO_TX_B150_P,DQ20B PR_ERROR,DIFFIO_TX_B154_N ; 19
DATA9,DIFFIO_TX_B152_N
Eﬁgﬁ gg“i:g B]? ,’:‘V'\’,'g DATA10,DIFFIO_TX_B146_P,DQ20B  CvP_CONFDONE,DIFFIO_RX_B157_N,DQSn21B AHE FPGA CvP_CONFDONE »19
FPGA_CONFIG D12 Aws | DATAT1,DIFFIO_RX B147 N,DQ20B AL6 PCIE_WAKEN 3
FPGA CONFIG D13 AWE | DATA12,DIFFIO_RX_B149_N,DQSn20B nPERSTLO,DIFFIO_TX_B156_P,DQ21B —age BCIE PERSTR %
FPGA CONFIG D14 AU7 | DATA13,DIFFIO_RX_B149_P,DQS20B nPERSTRO,DIFFIO_TX_B156_N »3,10
FPGA GONFIG D15 AUs | DATA14,DIFFIO_RX_B151_N,DQ20B
DATA15,DIFFIO_RX_B151_P,DQ20B
USB_FPGA RXFn AP9
27B< AX FPGA MOS] Aj6 | CLKUSR,DIFFIO_TX_B152_P,DQ20B
MAX_FPGA_MOSI 19 CRC_ERROR,DIFFIO_RX_B157_P,DQS21B
CPU_RESETn AJ9 AM6 MAX_FPGA SSEL
19,24 >I VIAX FPGA MISO AHg | DEV_CLRn,DIFFIO_TX_B158_P,DQ21B INIT_DONE DIFFIO_RX_B159_N,DQ21B [~aANp MAX FPGA SOK 19 MAX_FPGA_SSEL
25V REG FPGA MAX_FPGA MISO 19 | DEV_OE,DIFFIO_TX_B158_N nCEO,DIFFIO_RX_B159_P,DQ21B 19 MAX_FPGA_SCK
L _R515 10K _FPGA nSTATUS
f Bank 8A VISELo kH35 MSELO 19 2.5V_REG_FPGA
| R518 10K FPGA_CONF_DONE 19 FPGA_nCONFIG A36 NF 1.5 Volt MSELO A34 MSELT__ > 19 SW3
' ; X FPGA nSTATUS F35 ”g(TDAT C; MEEL; D35 MSEL2_ S 19 1 —7] 12 MSELO R419 1.00K
L _R507 10K_FPGA_nCONFIG 1 < FPGA_CONF_DONE K35 | " NF% NE MSELs A7 MSEL3__» 19 2 2‘::":':' 11 _MSEL1_R418 1.00K
f CONF_DO MSELS (P34 MSEL4 19 3 [f—— [10__MSEL2 R417 T.00K
M35, o SEL4 4 |—— [9 _WSEL3 Rai6 1.00K
R511 10K_JTAG_FPGA TDI n 5| —— [8__ MSEL4 R4i5 1.00K
= 5ASTFD5K3_F1517 6| — [7
= TDAO6HOSB1
Logic 0 = pin 10 <--> pin 9 (FMC Bypass)
Logic 1 = pin 10 <--> pin 2 (FMC Enable) Y1
FMCB_JTAG_EN 1 10 MAX 0 JTAG_MAX_TDI
N1 D R o B(O CcoM!1 R3 L1419
FMCB_JTAG_TDO 2 . R 9 FMCB_JTAG_TDI
25:> NO1 1 NC1 2.5V_REG_HPS <:|14’25
Logic 0 = pin 6 <--> pin 7 (FMC Bypass) 3 | anp va L8 1 C291 || 0.1uF FMCB_JTAG_TDO R1 DNI_MAX
Logic 1 = pin 6 <--> pin 4 (FMC Enable) —L_ [ 2.5V_REG_HPS FMCB JTAG_TDI R2 DNI_MAX
= = JTAG_MUX_TMS R8 DNI_FMCB_JTAG_TMS
1
TV JTAG_MUX_TMS 41 s ~ NGo |- BP FMCB TMS R10 1.00K BP_FMCB_TMS R9 DNI_FMCB_JTAG_TMS
FMCB_JTAG_EN 5) N2 > e 70 comz -8 FMCB JTAG TMS 05
Logic 0 = pin 10 <--> pin 9 (MAX |l Bypass) TS5A23157 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
Logic 1 = pin 10 <--> pin 2 (MAX Il Enable) [T _ y
A 13 25V REG_HPS Arria V SoC FPGA Development Kit Board
1 FMCB JTAG _EN 1.00K,\/\/B17 T _b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
2 A A Size Document Number Rev
1545-2
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USB Blaster Pr%‘g

rammlng Header

2
When Pins 1 & 5 are:

Z;TN?{RE%HPS 100K 25V REG HpLUSeS JTAG mode only) 2.5V_REG_HPS TS5A23157 Switch Functiong OW --> NC to/from COM = ON and NO to/from COM = OFF
6 00 Y REGHPS o JTA HIGH --> NC to/from COM = OFF and NO to/from COM = ON
USB_DISABLEn 2 [ |1 JTAG_TCK
BO 14,30 , ) )
1 g g JTAG BLAJSTTAE(? TT'\TS > e Logic 0 = pin 10 <--> pin 9 (HPS Bypass) U5
Logic 1 = pin 10 <--> pin 2 (HPS Enable
o LD >0 pess vook ] gic 1 =p pin 2 { )
10 9 JTAG _BLASTER_TDO | HPS_JTAG_EN I IR N 10 JTAG_MUX_TDO
Res4 — T L%  ess 1.00K > INT l> ) COM1
o) JTAG_SMD JTAG_MUX_HPS _TDI 0 HPS 2 | o O 9 FPGA 0 JTAG FPGA TDI— 13,14
= JTAG BLASTER_TDO _ R667 DNI JTAG_BLASTER_TDI R1T1 Of C1 25V_REG_HPS R92 :
JTAG_TRST 219 1 0
MICTOR_RSTn B; ’ Populate R183 if you would like to Logic 0 = pin 6 <--> pin 7 (HPS Bypass 3 8 C335 || __0.1uF
71926 Master the JTAG chin through Logic 1 gin 6 <o gin 4 ngS E%gbb)) GND Ve ¢ |1 2.5V_REG_HPS
i ) 1 0 -
swa JTAG Chain Control 2.5V_REG_HPS JTAG MUX_TMS 4| \os - NG |7 BP HPS TMSRo3 1.00K
1 —7] 8 HPS_JTAG_EN R423 1.00K HPS_JTAG_EN 5 g 70 6 JTAG_HPS_TMS
2 |.—— [7__FPGA JTAG EN _Ra22 T.00K 'Nz_l> """ com2 L7
3 [F—— |6 FMC_JTAG_EN R421 1.00K Logic 0 = pin 10 <--> pin 9 (FPGA Bypassl))
4 O::I 5 MAX_JTAG_EN R420 1.00K Logic 1 = pin 10 <--> pin 2 (FPGA Enable)uw TS5A23157
= TDAOAHOSE O%EFnot in° chham CLK125A_EN CLK125A_EN FPGA_JTAG_EN 1 10 FMC 0__FMC_JTAG_TDI
in-chain ~~ CLKI2SAEN yy4gq——  CLKI2SAEN ~ FPGAJTAGEN 14 . I
Sw2 2.5V_REG_HPS SI570_EN H ]g < SI570_EN 'N1—I> O ..... B(O COoM1 R94 [ D2
8 [—= 1 CLK125A EN R413 10.0K FACTORY_LOAD 4 FACTORY LOAD JTAG _FPGA_TDO 2 . . 9 JTAG FPGA TDI
7| —=—.[2 Si570 EN R405 10.0K SECURITY_MODE 44 < SECURITY_MODE B2 NO* NC1 2.5V_REG_HPS SO AL
6 | —— ] 3 FACTORY LOAD _ R404 10.0K 1%§ 1 0
5 94 SECURITY_MODE _R3% 10.0K Logic 0 = pin 6 <--> pin 7 (FPGA Bypass) 3 8 ©334 || _0.4uF
—— ! . . GND Vi °
[ Logic 1 = pin 6 <--> pin 4 (FPGA Enable) —L_ L 2.5V_REG_HPS
= TDAO4HOSBT 9 P pin 4 ( ) = =
3.3V JTAG MUX_TMS 4o 10 oo 2 BP_FPGA TMS _R95 1.00K
U24  JTAG MUX_TCK R461 DNI__JTAG HPS TCK 2 .0 7@ '
16 [0 JTAG_MICTOR_TCK _ R460 DNI_JTAG_HPS_TCK FPGA_JTAG_EN 5 |N2—I>--~5 comz -8 JTAG FPGA TMS 15
JTAG_MUX_TCK 2
JTAG_MUX_TCK13,14,19,2425 ] ) , ,
_MUX_ 5 P ) I0A ~ 2 4 JTAG_HPS_TCK 7 Logic 0 = pin 10 <--> pin 9 (FMC Bypass) 17 TS5A23157
-! Logic 1 = pin 10 <--> pin 2 (FMC Enable
JTAG_MICTOR_TCK  7.14[ 3 A =" JTAG_MUX_TMS R472 DNUTAG _HPS TMS 9 P pin 2 ( )
A MUK TS : JTAG_MICTOR_TMS _ R471 DNUTAG_HPS _TMS FMC_JTAG_EN 1 IN1—I>--~; comt 10 FMCB R%BFMCB JTAG TDI 49
JTAG_MUX_TMS 14 ] 0B e
—_— 7 JTAG_HPS TMS FMC_JTAG_TDO 2 . @) 9 FMC_JTAG_TDI
JTAG MICTOR TMS6 = YB > I NO* 0 NCT 2.5V_REG_HPS
JTAG_MICTOR_TMS 7,14 1B =< 2 ahui
8 — JTAG_MUX_HPS TDI R469 DNUTAG_HPS_TDI
JTAG_MICTOR_TDO__R470 DNUTAG_HPS_TDI Logic 0 = pin 6 <--> pin 7 (FMC Bypass) 3| oD v, -8 l ©333 || o0.1uF
JTAG MUX HPS TDI_ 11 |~ Logic 1 = pin 6 <--> pin 4 (FMC Enable) —L [ 1 2.5V_REG_HPS
\ v 9 JTAG HPS TDI :>>7 — —
JTAG_MICTOR TDO7 44 (o] JTAG_MICTOR_TDO L P c JTAG_MUX_TMS 4] 10 N 7 BP_FMC_TMS R97 1.00K
: 1C = JTAG _FPGA TDI R458 DNI__JTAG HPS TDO 02 . O. 7(() NG2
JTAG_MICTOR_TDI _R459 DNI_JTAG_HPS_TDO FMC_JTAG_EN 5 6 FMC_JTAG_TMS
JTAG_FPGA TDI 13 14— JTAG FPGA TDI 14| o IN2—I> ----- COM2 L D«
' 0 \ yp |12 JTAG HPS TDO _ (—— XJ5
JTAG_MICTOR_TDI 7,14 [ % JTAG_MICTOR_TDI 1810 = Logic 0 = pin 10 <--> pin 9 (MAX Il Bypass) TS5A23157
: s JTAG HPS SEL Logic 1 = pin 10 <--> pin 2 (MAX Il Enable) Y18
8 | anp = |18 3.3V 88]1535—2 MAX_JTAG_EN 1 'N1—I>""5 comt 12 MUX R%SJTAG MUX_TDI 14
IDTQS3VH257 2 [ces JTAG HPS SEL 1 JTAG_MAX_TDO 2 L O XO 9 JTAG_MAX_TDI
_I= D = = = 2 L2 NOf Q C1 2.5V_REG_HPS SO A
A A 3.3V 2.2uF _ 0.1uF N
— T_R113 1.00K JTAG HPS SEL = CON2 |ogic 0 = pin 6 <--> pin 7 (HSMBBypass) 3 8 C332 || 0.1uF
= i i i GND v+ ¢ 1] 2.5V_REG_HPS
& = Logic 1 = pin 6 <--> pin 4 (HSMB Enabl DV _REG
JTAG_MUX_TMS ~ 4 N 7 BP_MAX TMS _ R99 1.00K
3.3V NC2
u23 MAX_JTAG_EN 5 6 JTAG_MAX_TMS
16 [, JTAG_TCK R465 DNI_JTAG MUX_TCK CoMm2 L >
cC JTAG_MICTOR_TCK R464 DNI_JTAG_MUX_TCK
JTAG TCK 2 TS5A23157
JTAG_TCK 1430 [ > I0A
N e 7Y JTAG MUX TCK 13 14,19,24, 25JTAG_MUX_TCK
JTAG MICTOR TCK 7!14:> JTAG _MICTOR _TCK HA ——
— — : JTAG TMS __ R476 DNI__ JTAG MUX_TMS HPS R453 DNl JTAG MUX_TDO FMC_JTAG_TDO R448 DNI_FMCB
: JTAG MICTOR_TMS _ R475 DNI_JTAG_MUX_TMS FPGA __R440 DNI__JTAG MUX_TDO FMC_JTAG_TDI R438 DNI_FMCB
JTAG TMS 5 JTAG_MUX_TMS R447 DNI_FMC _JTAG_TMS
JTAGTMS 1430 [ 3 'OB\ 7 JTAG_MUX_TMS BP_HPS TMS R452 DNI___ JTAG HPS TMS BP_FMC_TMS R446 DNI_FMC JTAG_TMS
TAG MICTOR TM ~ VB [ > 14 JTAG_MUX_TMS
JTAG_MICTOR_TMS 7,14 JTAG MICTOR TMS 6 | |1p »=
- — JTAG BLASTER_TDI _R473 DNI JTAG_MUX_TDI
JTAG_MICTOR_TDI __R474 DNI JTAG_MUX_TDI
JTAG BLASTER TDI 11 JTAG _FPGA_TDO R451 DNI_FMC JTAG MAX TDO __ R445 DNI MUX
JTAG BLASTER TDI - 3a___} 'OC\ ve -2 JTAG_MUX_TDI 14 JTAG_MUX_TDI JTAG_FPGA_TDI R439 DNI_FMC JTAG_MAX_TDI _R437 DNI MUX
JTAG MICTOR TDI 7 44 (o~ JTAG_MICTOR_TDI 0], o= c A JTAG_MUX_TMS R450 DNI__JTAG FPGA_TMS JTAG_MUX_TMS __R444 DNI__JTAG MAX_TMS
: 1c : JTAG BLASTER TDO R462 DNI JTAG _MUX_TDO BP_FPGA_TMS R449 DNI__JTAG FPGA_TMS BP_MAX_TMS R443 DNI__JTAG MAX_TMS
JTAG MICTOR TDO__R463 DNI JTAG MUX_TDO  XJ6
JTAG BLASTER TDO 14,30 [y JTAG BLASTER TDO 14 1., \ 12 JTAG MUX TDO
YD - -
JTAG MICTOR TDO 13 3.3V Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
JTAG_MICTOR TDO 7,14 [__» HD =< NE JTAG SEL T T P ) ) go,
o “ls e e Arria V SoC FPGA Development Kit Board
GND = 2.2uF 1uF 2 Copyright (c) 2013, Altera Corporation. All Rights Reserved.
= IDTQS3VH257 = Size Document Number Rev
3.3V — CON2 B _ _
T Rit4 100K JTAG SEL = 150-0320807-C1 (6XX- 44209R) C1
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8 7 6 3 2 1

DDR3 HPS CLK P DDR3 HPS CLK N DDR3 HPS CLK P DDR3 HPS CLK N 1 024MB DDR3 x32 + EC HPS
100, 1% R528 100, 1% R587 4

Place at end of branch Place at end of branch VTT_| H DDR3 VTT_HPS_DD_E3 1,_‘3_\/_REG|_HPS VTT_"_'ES_DDR3
6 DDR3_HPS BA[2:0] ~ VTT_HPS_DDR3  VTT_HPS DDR3  VTT_HPS_DDR3 DDR3_HPS A8 RNSA 1 165 DDR3 HPS BA2  RN8B 2 15 51 DDR3 HPS A4 RNSC 3 145
CN6 CN4 CN8 DDR3_HPS A6 RN8D__4 135 DDR3 HPS A12__RN8E__ 5 12 51 DDR3 HPS BAT__RNSF_6 115
s DDR3_HPS_DM[4:0] 1 — 8 1 ] 8 1 ] 8 DDR3 HPS A10___RN8G 7 105 RN8H 8 9 51 DDR3_HPS_A9 RNGA 1 165
2 17 2 [0 7 2 [0 7 DDR3_HPS_ A0 RN6B 2 155 DDR3 HPS A13 _ RN6C 3 14 51 DDR3 HPS A2 RN6D 4 135
3 [ e HLANEEG 3 [ e DDR3 HPS Al4__RN6E__5 125 DDR3 HPS CASn _RN6F 6 11 51 DDR3 HPS A11l___RN6G 7 105
B DDR3_HPS_DQS_P[4:0] o S LG 4 [\ 5 DDR3_HPS Al RN6H 8 9 5 DDR3 HPS ODT___RN4A_ 1 16 51 DDR3 HPS CSn___RN4B__ 2 155
1 1 1 1 1 1 DDR3 HPS RASn _RN4C__3 145 DDR3 HPS A3 RN4D__ 4 1351 DDR3 HPS BAO __RN4E__ 5 125
6 DDR3_HPS_DQS_N[4:0] 01uF — 0.1uF = 0.1uF — DDR3_HPS A7 RN4F 6 115 DDR3_HPS A5 RN4G__ 7 10 51 DDR3 HPS WEn __RN4H 8 9 5
DDR3 HPS CKE R559 M;:IJEK, 1%  DDR3_HPS RESETn 200K N 542
DDR3_HPS_DQ[39:0] —
D
DDR3_HPS_A[14:
6 [
Us1 Ud4 uss
DDR3 HPS A0 N3 DDR3 Device DDR3 HPS A0 N3 DDR3 Device DDR3 HPS A0 N3 DDR3 Device
DDR3 HPS A1___ P71 A0 E3 DDR3 HPS DQ32 DDR3 HPS A1 P71 A0 E3 DDR3 HPS DQ21 DDR3 HPS A1 P71 A0 E3 DDR3 HPS DQ3
DDR3 HPS A2 P31 Al DQO ["F7 DDbR3 HPS DQ36 DDR3 HPS A2 P3| Al DQO /7 DpR3 HPS DQ23 DDR3 HPS A2 P3| Al DQO "F7 PPR3 HPS DQO
DDR3 HPS A3___N2 1| A2 DQ1 "F2 DDR3 HPS DQ34 DDR3 HPS A3 N2 1| A2 DA "F5 DDR3 HPS DQi6 DDR3 HPS A3 N2 1| A2 DA "F5 PDR3 HPS DQ2
DDR3 HPS A4 __Pg | A3 DQ2 “Fg~ DDR3 HPS DQ35 DDR3 HPS A4___Pg 1| A3 DQ2 “Fg~ DDR3 _HPS DQ19 DDR3 HPS A4___Pg | A3 DQ2 "Fg— DDR3 HPS DQI
DDR3 HPS A5 P2 A4 DQ3 "H3~ DDR3 _HPS DQ39 DDR3 HPS A5 P2 | A4 DQ3 A3~ DDR3 HPS DQi7 DDR3 HPS A5 P2 | A4 DQ3 A3~ DDR3 HPS DQ5
DDR3 HPS A6___R8 | A5 DQ4 "Hg™ DDR3 HPS DQ37 DDR3 HPS A6 R8 | A5 DQ4 "Hg ™ DDR3 HPS DQ22 DDR3 HPS A6 R8 | A5 DQ4 "Hg™ DDR3 HPS DO4
DDR3 HPS A7 Rz A6 DQS G2 DDR3 HPS DQ33 DDR3 HPS A7 R 1| A6 DQS G2 DDR3 HPS DQ18 DDR3 HPS A7 R 1| A6 DQS G2 DDR3 HPS DQ6
DDR3 HPS As__ T8 A7 DQ6 ["H7 DDR3 HPS DQ38 DDR3 HPS A8 181 A7 DQ6 A7 DDR3 HPS DQ20 DDR3 HPS A8 181 A7 DQ6 A7 DDR3 HPS DQ7
DDR3 HPS A9__R3 1| A8 DQ7 D7 Re23 70.0K DDR3 HPS A9 R3 1| A8 DQ7 57  DDR3 HPS DQ31 DDR3 HPS A9 R3 1| A8 DQ7 57  DDR3 HPS DOl
DDR3 HPS Al0_ L7 A9 DQ8 "3 Rses 10.0K DDR3 HPS A10_ L7 1| A9 DQ8 "E3 DDbR3 HPS DQ25 DDR3 HPS A10__ L7 1| A9 DQ8 "E3 DDR3 HPS DQB
DDR3 HPS Al1_R7 ] A10/AP DQ9 7G5 R622.7 " AT0.0K DDR3 HPS Al1_R7J A1U/AP DQ9 "G5~ DDR3_HPS DQ26 DDR3 HPS Al1__R7J A1U/AP DQ9 "G5~ DDR3_HPS DQi5
DDR3 HPS Al2_N7 1| All DQ10 ["c5 Rse7 10.0K DDR3 HPS Alz_ N7 1| All DQ10 "G5 DpPR3 HPS DQ28 DDR3 HPS Alz_ N7 1| All DQ10 65 DpR3 HPS DQi4
DDR3 HPS A13__ T3 A12/BCn  DQM1 mA7 Reaq 10.0K DDR3 HPS Ai3_ 13 A12/BCn DA [MA7 PR3 HPS DQ27 DDR3 HPS A13__ T3 A12/BCn DA [MA7— PR3 HPS DQ12
DDR3 HPS Al4 17 ﬁ}i Bg}g Qg 2566 10.0E DDR3 HPS A4 17 2}2 Bg]g ég DDR3 HPg D829 DDR3 HPS A4 17 2}2 Bg]g ég DDR3 HPg D81O
621 10.0 DDR3_HPS_DQ30 DDR3_HPS DQi3
DDRS HPS CKE DDRS HPS CKE _ K9, . gg}g A3__R565 10.0K DDRS HPS CKE K9l . Bg}g A3 __DDR3 HPS DQ24 DDRS HPS CKE _ K9l . Bg}g A3 __DDR3 HPS DQ9
_HPS_| DDR3 HPS CLK P__J7 DDR3 HPS CLK P__J7 DDR3 HPS CLK P_J7
DDR3_HPS_CLK_P gg DDR3 HPS CLK N K74 CK P F3 DDR3 HPS DQS P4 DDR3 HPS CLK N_K7{ CKP F3 DDR3 HPS DQS P2 DDR3 HPS CLK N_K7.{ CKP F3 DDR3 HPS DQS PO
1.5V_REG_HPS DDR3_HPS_CLK_N G CKN  LDQS P "53—PpR3 HPS DQs N4 GCKN  LDQS P "G5 SpRs HPS DQS N2 GCKN  LDQAS P "G5 SpbR3 HPS DQS NO
DDR3 HPS DM4 _ E7 LDQS N —¢7 R594 240 | DDR3 HPS DM2  E7 LDQS N mc7~ PpPR3 APS DQS P3 DDR3 HPS DM0 _ E7 LDQS_N "7 PpR3 HPS DQS Pi
R585 240 D3 b%",('/l Hggg—ﬁ B7 R586." .~ .240 | DDR3 HPS DM3 D3 'L-J%'\,\"A 8882‘5 B7 _DDR3 HPS DQS N3 DDR3 HPS DM1___D3 'L-J%'\,\"A 8882‘5 B7 _DDR3 HPS DQS N1
DDR3 HPS CSn L2 | — 1.5V_REG_HPS — DDR3 HPS CSn___ L2 ] DDR3 HPS CSn L2 ]
DDR3_HPS_CSn g DDR3 HPS WEn L3 ES J1 DDR3 HPS WEn __L31 &S J1 DDR3 HPS WEn __L31 &S J1 DDR3 ECC TEST
DDR3_HPS_WEn DDR3 HPS RAsn __ J3 1| WE_ NC1 —jg— DDR3 HPS RAsn _ J3 ' WE_ NC1 —jg— DDR3 HPS RAsn _ J3 ' WE_ NC1 —jg—
BBS?E@*QQEE 6 DDR3 HPS CASn __K3 % Hgg KIS DDR3 HPS CASn K3 % Hgg RIS DDR3 HPS CASn K3 % Hgg RIS TP4
_HPS_| o o o
NC4 Fe—< NC4 e NC4 Fe— ?
DDR3_HPS BAO M2 M7 DDR3 HPS BAO M2 M7 DDR3 HPS BAO M2 M7 DDR3_HPS_DQ14
DDR3_HPS_BAO g DDR3 HPS BA1 ___Ng | BAO NCS 7 DDR3 HPS BA1____Ng | BAO NC5 7 DDR3 HPS BA1____Ng | BAO NC5 7
DDR3 HPS BA1  / DDR3 HPS BA2 M3 | BA1 DDR3 HPS BA2 M3 | BAT DDR3 HPS BA2 M3 | BAT
DDR3_HPS_BA2 ¢ DDR3_HPS RESETn T2 || BA2 DDR3 HPS_RESETn T2 1| BA2 DDR3 HPS_RESETn T2 1| BA2
DDR3_HPS_RESETn DDR3 HPS ODT__ K1 /| RESETn DDR3 HPS ODT__ K1’ RESETn DDR3 _HPS ODT K1 RESETn
DDR3_HPS_ODT DDR3 HPS zai g1 OPT DDR3 HPS zo2 L8 OPT DDR3 HPS 7 oDT
VREF_HPS_DDR3 | £Q vssa LBl VREF_HPS DDR3 | £Q vssa |-B! VREF_ HPS DDR3 2Q vssa |-B!
R595 ,\H,l; VREFDQ  VSSQ B? R560 ,\';l'; VREFDQ  VSSQ E? R527 ,\';l'; VREFDQ  VSSQ E? ?gif(
VREFCA  VSSQ [pg VREFCA  VSSQ [pg VREFCA  VSSQ [pg :
VSSQ g5 VSSQ g5 =
VDD VSSQ g5 VDD VSSQ g5 VDD VSSQ g5 L
G7 VDD VSSQ [Fg G7 VDD VSSQ Fg G7 VDD VSSQ Fg -
k5| VDD VSSQ g1 ko] VDD VSSQ a1 Rs| VDD VSSQ &1 5
== — Kg~| VDD VSSQ &g = = Ka| VDD VSSQ &g = = Ka| VDD VSSQ &g
- - N1 VDD VSSQ - - N7 VDD VSSQ - - N1 VDD VSSQ DDR3 HPS DQ15 ?
Ng | VDD J2 Ng | VDD J2 Ng | VDD J2
R VDD VSs g R VDD vss g R VDD vss g
Ro| VDD VSS [Fag R | VDD VSS [Fag R | VDD VSS g
1.5V_REG_HPS VDD xgg M1 1.5V_REG_HPS VDD xgg VE 1.5V_REG_HPS VDD xgg VE
L ﬁ; vDDQ VSS '\B"g L ﬁ; vDDQ VSS g"?? L ﬁ; vDDQ VSS g"??
c11 vbba VSS pj &1 vbba VSS [py o1 vbba VSS [py
So1 VDbQ VSS [pg &9 voDQ VSS [pg &9 voDQ VSS [pg
5> VDDQ VSS [ B> VDDQ VSS g5 B> VDDQ VSS g5 R526
Eo| vDDQ VSS 9 Eo| voDQ VSS Es| vbDQ VSS 100K
£1 VDbQ VSS (g F1 vbbQ VSS (g F1 VbbQ VSS (g :
5| VDDQ VSS &g 5 VDDQ VSS &g 5 VDDQ VSS &g
He| vbDQ VSS Ho| VDDQ VSS Ho| VDDQ VSS —
1.5V REG HPS vDDQ — vDDQ — vDDQ — -
MTZ1K256M16HA-125:E MT41K256M16HA-125:E MT41K256M16HA-125:E

C486 C509 C553 | C548 [C749 C654 C717 C750 C686 C769 C588 C549 C634 C610 C800 C653 C492 C652 C778 C488 C585 C748 C721 C587 C491 C552 C685 C799

L 15V REG HPS Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
Tte  Arria V SoC FPGA Development Kit Board
C719 | C489 | C586 [C526 684 779 720 490 611 797 550 682 C777 | C651 | C551 | C683 | C798 | C487 | C584 | C718 A —b D A Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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1024MB DDR3 (x32) - FPGA PORT A
700, 1% R488
VTT_FPGA_DDR3A VTT_FPGA_DDR3A 15y REG FPGA VTT_FPGA_DDR3A
4 > DDR3A_BA[2:0] VTT_FPGA_DDR3A VTT_FPGA_DDR3A VTT_FPGA_DDR3A DDR3A A11 RN1A 1 1651, Vi{, DDR3A A8 RN1B 2 15 51 Vi DDR3A A6 RNIC 3 14 51)
_ CN3 CN1 CN2 % DDR3A Al RNID__ 4 1351 V9 DDR3A A4 RNIE_ 5 12 51 V17> _DDR3A Al2 RNIF__6 1151
4 ) S sl 2 118 118 18 DDR3A BA1 RN1G_ 7 1051 V145 DDR3A A0 RN1H 8 9 51 V3Q5 DDR3A A7 RN2A 1 1651
2 [ 07 2 17 2 [0 7 v2 DDR3A A9 RN2B__ 2 1551 V243 DDR3A A13 RN2C__ 3 14 51 V152 DDR3A WEn RN2D 4 1351
3 [ e 3 [ e 3 1161 Vo DDR3A ODT RN2E__ 5 125 V13 DDR3A CASn RN2F 6 11 51 V122 DDR3A RASH RN2G 7 1051
s DDR3A_DQS_P[3:0] 4,5 4,5 4 [, 51 ve3l DDR3A Al4 RN2H 8 9 5] V2gs DDR3A GSn RN3A 1 16 51 V277 _DDRBA _BAO RN3B__ 2 1551
1 - 1 - 1 | V162 DDR3A BA2 RN3C__ 3 1451 V2§ DDR3A A3 RN3D 4 1351 v1&2 DDRBA A0 RN3E__ 5 1251
R DDR3A_DQS_N[3:0] 0.1uUF — 0.1uUF — 0.1uF — v2 DDR3A_A5 RN3F__ 6 11 51 RN3G 7 10 51 V2 DDR3A_A2 RN3H__ 8 9 51
7 o__DDR3A CKE R487 470K, 81, DDR3A RESETn 2,00k 502
> DDR3A_DQ[31:0] -
.y — DDR3A_A[14:0]
us7 U29
DDR3A_A0 Ng I "DDR3 Device DDR3A_A0 Ng I "DDR3 Device
DDR3A_A1 P7 E3 DDR3A DQ17 DDR3A_A1 P7 E3 DDR3A DQ6
DDR3A A2 P3| Al DQO /7 PpR3A DQ16 DDR3A A2 p3 | Al DQO /7 PDR3A DQ5
DDR3A A3 N2 1| A2 DA "F5 PpR3A DQ21 DDR3A A3 N2 1| A2 DA "F5 PDR3A DQ7
DDR3A A4 pg | A3 DQ2 "Fg~ DDR3A DQ18 DDR3A A4 pg | A3 DQ2 "Fg— DDR3A DQI
DDR3A A5 P2 | A4 DQ3 {3~ DDR3A DQ23 DDR3A A5 P2 | A4 DQ3 "H3™ DDR3A DQO
DDR3A A6 Rg Y AS DQ4 "Hg DDR3A DQ19 DDR3A A6 Rg | AS DQ4 "Hg™ DDR3A DQ3
DDR3A A7 Rz | A6 DQS5 G2 DDR3A DQ22 DDR3A A7 Rz | A6 DQS G2 DDR3A DQ2
DDR3A A8 Tg | A7 DQ6 {7 DDR3A DQ20 DDR3A A8 Tg | A7 DQ6 {7 DDR3A DQ4
DDR3A A9 R3 1| A8 DQ7 57  DDR3A DQ28 DDR3A A9 R3 1| A8 DQ7 57  DDR3A DQ10
DDR3A_A10 L7 1 A9 DQ8 "E3 DDR3A DQ25 DDR3A_A10 L7 1 A9 DQ8 "E3DDR3A DQI5
DDR3A A1 R7 1| A10/AP DQY ~E8 DDR3A DQ26 DDR3A A1l R7 1| A10/AP DQY ~Cg DDR3A DQ12
DDR3A A12 N7 | Al DQ10 "G5 DDR3A DQ24 DDR3A Al2 N7 | Al DQ10 "G5 DpR3A Das
DDR3A A13 T3 A12/BCn  DQ11 ["A7PDPR3A DQ30 DDR3A A13 T3 | A12/BCn  DQM "A7 DPR3A DQ1T
DDR3A Al4 T7 | A1S DQ12 A5 DDR3A DQ29 DDR3A _Al4 T7 )| A1S DQ12 A5 DDR3A DQ9
Al4 DQ13 ["Bg™ DDR3A DQ31 Al4 DQ13 ["Bg™ DDR3A DQi3
DDR3A CKE K9 DQ14 "A3 DDR3A DQ27 DDR3A CKE K9 DQ14 "A3 DDR3A DQi4
DDR3A_GKE X DDR3A GLK P 77 CKE DQ15 DDR3A GLK P 77 CKE DQ15
DDR3A_¢LK P X DDR3A CLK N K7 { CK P F3 DDR3A DQS P2 DDR3A _CLK N K7 | CK P F3 DDR3A DQS PO
DDR3A_GLK N OPCK_N  LDQS_P 53 DDR3A DOS N2 OPCK_N  LDQS_P 53 DDR3A DAS NO
DDR3A_BM2 DDRSA_DM2 E7y oM LI]BSZ_'; €7 DDRSA DQS PS DDRBA_DMO DDRSA_DMO E7y oM LI]BSZ_'; C7__DDRSA_DQS P
v B{ DDR3A _DM3 D3| UM UBGS N | BL__DDA3A DAS N3 DoHBA o B{ DDR3A_DM1 D3| Ui UBGS N | BL__DDA3A DAS Wi
DDRSA dSn » DDR3A CSn L2} o DDR3A CSn L2} o
. DDR3A_WEn 3] S8 J1 DDR3A_WEn 3] S J1
DDR3A_WEn <{__DDR3A RASH J3 | WE_ NC1 —jg— DDR3A_RASH J3 | WE_ NC1 —jg—
DDR3A_MASn X__DDR3A CASnh K3 1| RAS NGC2 7 DDR3A CASnh K3 1| RAS NGC2 7
DDR3A_GASn CAS NGC3 [Tg—< CAS NGC3 [T
NC4 o< NC4 o<
oo o M, (G T R APOR
DDR3A gm {__DDR3A BA2 M3 1| BA1 DDR3A_BA2 M3 1| BA1
DDR3A_BA2 X __DDR3A RESETn __ T2 BA2 DDR3A RESETn T2 BA2
DDR3A_MESETn X DDR3A ODT <1 RESETn DDR3A ODT K1 RESETn
DDR3A_8DT DDR3A ZQ1 g ODT DDR3A oDT
VREF_FPGA DDR3A | £Q B1 VREF FPGA DDR3A 2Q B1
H VSSQ [gg H VSSQ g9
R504 Me | VREFDQ  VSSQ [ R479 Me | VREFDQ  VSSQ [
456 VREFCA  VSSQ [pg 379 VREFCA  VSSQ [pg
Bo VSSQ g5 VSSQ &5
UF Do | VDD VSSQ g5 VDD VSSQ [ g5
240 &7 VoD VSSQ Fg G7 VDD VSSQ [Fg
ko] VDD VSSQ a1 ko] VDD VSSQ [
— = Ka—| VDD VSSQ &g — — Ka| VDD VSSQ &g
- - K| VDD VSSQ - - K| VDD VSSQ
Ng | VDD J2 Ng | VDD J2
R VDD vss g R VDD vss g
R | VDD VSS g R | VDD VSS g
1.5V_REG_FPGA VDD VSS My 1.5V_REG_FPGA VDD VSS My
T A1 VSS "M A1 VSS "M
Ag| VDbDQ VSS g3 Ag| VDbDQ VSS g3
&1 vbbQ VSS (53 &1 vbbQ VSS (53
S91 VbDQ VSS Hpg S91 vbDQ VSS Hpg
B> VDDQ VSS g5 B> VDDQ VSS g5
Eo-| VDDQ VSS [ Eo-| VDDQ VSS [
£ VDDQ VSS |rg £ VDDQ VSS |rg
5 VDDQ VSS &g 5 VDDQ VSS &g
Ho| VDDQ VSS Ho| VDDQ VSS
1.5V_REG_FPGA vbDQ = vbDQ =
MT41K256M16HA-125:E MT41K256M16HA-125:E
C364 |C453 | C431|C378 |C402 |C405 |C376 |C373 |C455 |C362 | C360 C387 | C363 | C403
oonF  loonF IoonFloonF  [oonF JoonF JoonF  oonF  [oonF [3300pF I3300pF | 4.7nF | 47nF | 47nF
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
= 1.5V_REG_FPGA
Tte  Arria V SoC FPGA Development Kit Board
C401 C377 C454 C404 361 380 458 C372 C457 C418 C369 _b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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1024MB DDR3 (x32) - FPGA PORT B
700, 1% R545
VTT_FPGA_DDR3B VTT_FPGA_DDR3B 15V REG FPGA VTT_FPGA_DDR3B
5[ DDR3B_BA[2:0] VTT_FPGA_DDR3B VTT_FPGA_DDR3B VTT_FPGA_DDR3B V56, DDR3B Ai1 RN5A 1 1651 V42, DDR3B A8 RN5B 2 15 51 V41, DDR3B A6 RN5C 3 14 51)
_ CN9 CN7 CNS V542 DDR3B AT RN5D 4 1351 V42 DDR3B A4 RNSE_ 5 12 51 V552 _DDR3B A12 RN5F 6 1151
5 [ DDR3B_DM[3:0] 1 7] 8 1 7] 8 1 TT1 8 V39 DDR3B BAI RN5G__ 7 1051 V495 DDR3B A10 RN5H__ 8 9 51 V651 DDR3B A7 RN7A__1 1651
2 [ 07 2 17 2 [; 71 v572 DDR3B A9 RN7B__ 2 1551 V593 DDR3B A13 RN7C__ 3 14 51 v502 DDR3B_WEn RN7D 4 1351
3 [ e 3 [ e 3 161 Vv6}> DDR3B ODT RN7E__ 5 1251 V483 DDR3B CASn RN7E__ 6 11 51 v47> DDR3B RASH RN7G_ 7 1051
e DDR3B_DQS_P[3:0] 4,5 4,5 4,51 vs&l DDR3B Al4 RN7H__ 8 9 5] V6{S DDR3B GSn RN9A 1 16 51 V622 __DDR3B_BAO RN9B__ 2 1551
1 - 1 - 1 —1_v5{2_ DDR3B BA2 RN9C 3 1451 V63 DDR3B A3 RNOD 4 1351 v532 DDR3B_AO RNOE 5 1251
5 DDR3B_DQS_N[3:0] 01uF — 01uF — 0.1uUF = V6 DDR3B_A5 RN9F 6 11 51 RN9G 7 10 51 V5 DDR3B_A2 RN9H 8 9 51
V382 _DDR3B CKE R539 2.70K, 1% 2 DDR3B_RESETn 2,00k, 556
pp— 6
DDR3B_DQ[31:0] -
5D
DDR3B_A[14:0
5 Sail
U49 U43
DDR3B_A0 N3 DDR3 Device DDR3B_A0 Ng I "DDR3 Device
DDR3B_A1 p7 | A0 E3 DDR3B DQ18 DDR3B_A1 P7,) A o E3 DDR3B DQ7
DDR3B A2 P3| Al DQO /7 PpRaB DQ20 DDR3B A2 P3 A; DQ? F7 _DDR3B DQ6
DDR3B A3 N2 1| A2 DA /5 PpR3B DQi7 DDR3B A3 N2 | A D02 F2__DDR3B DQ5
DDR3B A4 pg | A3 DQ2 "Fg~ DDR3B DQ19 DDR3B A4 P8 A3 DQ F8 _DDR3B DQI
DDR3B_Ab5 P2 | A4 DQ3 A3~ DDR3B DQ16 DDR3B_Ab5 P2 A4 DQE H3 _DDR3B DQ2
DDR3B A6 Rg Y AS DQ4 "Hg DDR3B DQ21 DDR3B A6 RS A5 DQ H8 _DDR3B DQO
DDR3B A7 Rz | A6 DQS5 G2 DDR3B DQ22 DDR3B A7 R2 Ag DQ5 G2__DDR3B DQ4
DDR3B_A8 T8 ﬁ7 BQG H7 _DDR3B DQ23 DDR3B_A8 T8 )| DQg H7 _DDR3B DQ3
DDR3B_A9 R3 1| A8 Q7 'D7 _DDR3B DQ29 DDR3B_A9 R3 A8 DQ D7 __DDR3B DQi3
DDR3B A10 L7 1 A9 DQ8 ~C3  DDR3B_DQ30 DDR3B_A10 L7 A? AP Dgg C3__DDR3B DQI2
DDR3B A1 R7 1| A10/AP DQY ~C8 DDR3B DQ24 DDR3B A1 R7 A1?/ oo [-C8__DDR3B DQg
DDR3B Al2 N7 | Al DQ10 "G5 PpR3B DQ27 DDR3B A12 NTA(IN YN DQ1? C2__DDR3B DQi5
DDR3B A13 T3 Q]Q/BC” BQ}; A7 __DDR3B DQ26 DDR3B A13 T3 A13/ n D812 A7 __DDR3B DQI0
DDR3B_A14 T7 | A1S Q12 A2 DDR3B DQ28 DDR3B_A14 L N D12 "A2 DDR3B DQt4
Al4 BQ13 B8 _DDR3B DQ25 DQ12 B8 _DDR3B DQ8
5 DDR3B_CKE K9 Q14 A3 DDR3B DQ3i DDR3B_CKE K9 Q14 "A3 DDR3B DQ11
DDR3B_CKE 2 {__DDR3B CLK P J7 '| CKE ba1s DDR3B_CLK P J7 CﬁEP ba1s
DDR3B CLK P 2 X DDR3B CLK N K7 { CK P F3 DDR3B DQS P2 DDR3B CLK N K7 f Ok F3 DDR3B_DQS PO
DDR3B_CLK_N PCK N  LDQS_P a3 DDR3g Das Nz PCKN  LDQS_P a3 DDR3sDAs o
DDR3B DM2 ° DDRSB_DM2 E7y oM LI]BSZ_'; €7 DDRSB DQS PS DDR3B_DMOo 2 DDRSB_DMO E7y oM LI]BSZ_'; C7_DDRSB_DQS P
2 | DDR3B_DM1 D3 _P [B7 DDR3B DQs N1
DoRs e 5 B{ DDR3B_DM3 D3| Ui UBGS N | BL__DDA38 DAS N3 DORaB MY 5 B( 3 UbM  UBGS N 3B DQS
DDRSE Csn 5 » DDR3B_CSn L2} o DDR3B_CSn L2} o
2 DDR3B_WEn 3] S8 J1 DDR3B_WEn 3] S J1
DDR3B_WEn g {__DDR3B_RASH J3 | WE_ NC1 —jg— DDR3B_RASH J3 % Hm Jo
DDR3B_RASn X__DDR3B CASnh K3 1| RAS NGC2 7 DDR3B_CASh K3 1| RAS C2 7~
DDR3B_CASn ° CAS NGC3 [Tg—< CAS NGC3 [T
NC4 o< NC4 o<
DDR3B_BAQ M2 M7 DDR3B_BA0 M2 M7
DDR3B_BA0O g X__DDR3B BAI Ng ?| BAO NC5 7 DDR3B BA1 Ng ?| BAO NC5 7
DDR3B_BA1 2 {__DDR3B BA2 M3 1| BA1 DDR3B_BA2 M3 gﬁ;
DDR3B_BA2 2 X__DDR3B RESETn _ T2 BA2 DDR3B RESETn _ T2
DDR3B_RESETn X DDR3E_ODT i) RESETn BDRIE ODT K1 RESETh
DDR3B_ODT  ° DDR3B_ZQ1 g ODT DDR3B 7 oDT
VREF_FPGA DDR3B | £Q B1 VREF FPGA DDRSB 2Q B1
H1 1 Vrerpa 3238 B9 VREFDQ 3238 BY
R562 1 oso3 M8 | VREFCA  VSSQ |pa 831 e fi VREFCA  VSSQ [pe
Bo VSSQ g5 VSSQ &5
UF Do | VDD VSSQ g5 VDD VSSQ [ g5
240 : &7 VoD VSSQ [y G7 VDD VSSQ [Fg
ko] VDD VSSQ a7 ko] VDD VSSQ [
— = Ka—| VDD VSSQ &g — — Ka| VDD VSSQ &g
- - K| VDD VSSQ - - K| VDD VSSQ
Ng | VDD J2 Ng | VDD J2
R VDD vss g R VDD vss g
R | VDD VSS g R | VDD VSS g
1.5V_REG_FPGA VDD VSS My 1.5V_REG_FPGA VDD xss VE
T A VSS Tvie T Ly R E
Ag| VDbDQ VSS g3 Ag| VDbDQ VSS g3
&1 vbbQ VSS (53 &1 vbbQ VSS (53
S91 VbDQ VSS Hpg S91 vbDQ VSS Hpg
B> VDDQ VSS g5 B> VDDQ VSS g5
Eo-| VDDQ VSS [ Eo-| VDDQ VSS [
£ VDDQ VSS |rg £ VDDQ VSS |rg
5 VDDQ VSS &g 5 VDDQ VSS &g
Ho| VDDQ VSS Ho| VDDQ VSS
1.5V_REG_FPGA vbDQ = vbDQ =
MT41K256M16HA-125:E MT41K256M16HA-125:E
C757 |C759 |CB90 |C730 |C691 |C572 |C533 |C694 |C592 |C529 | C531 C692 | C595 | 532
oonF  loonF J2onFloonF [oonF [oonF JoonF oonF  [oonF [3300pF 13300pF | 4.7nF | 47nF | 47nF
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
= 1.5V_REG_FPGA .
Tte  Arria V SoC FPGA Development Kit Board
C758 C690 C591 [C762 693 594 530 C761 C710 C560 C571 _b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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FLASH, EPCQ

';'\'\f E[:JSS'O] NOR PARALLEL FLASH
19 L —
FM_A[26:1]
AN >
FLASH 512Mb (32M X 16)
EPC u13 VPP 1V8
Q PC28FxxxP30B85
5.0V FLASH A4
T FM_A1 LY N VPP
3.3V _ FM A2 Bi A; voo LA
Teeo ca1 FM_A3 C A3 1v8
R FM_A4 D1, A3 vee
AuF AuF FM_A5 D2 D5
ksso |9349 FM A6 A2 ﬁg 3888 D6
u21 FM_A7 c2 | 16 veca [cs
AuF AuF 1o voo L2 = FM_A8 Az )| A
FPGA_CONFIG D FM_A9 BS A Do [E2 FM DO
Uss o FPGA AS DATAD 2 | , Bo |22 FPGA CONFIG DO ——\y 434 - D0 FM_A10 c3 | 9 DO"E2— FMm D
= 28 FPGA_AS DATAT 3 | A9 B9 21 FPGA CONFIG Df 1319 FPGA_CONFIG_D1 FM_ATI D3 )| 21 Dy[G8 Moz
8 Mco1 © FPGA AS DATA2 4 A; B; 20 FPGA _CONFIG D2 1319 FPGA_CONFIG_D2 FM _A12 C4 A}; 02 E4 FM D3
4 NC°2 O LaTao |15__FPGA AS DATAO FPGA AS DATA3 5| A B2 19 FPGA CONFIG D3 1319 FPGA_CONFIG_D3 FM_AT3 A5 || A1 Di E5____FM D4
T NCo2 > 078  FPGA AS DATAT FPGA_nCSO 6|73 3|18 FPGA CONFIG D4 1319 FPGA_CONFIG_D4 FM_A14 B5 | A13 G5 FM D5
»——=— NC03 DATA1 A4 B4 3,19 Al4 D5
6 9 _FPGA AS DATA? 7 17 FM_AT5 c5 G6___FM D6
11 | NCo4 DATA2 "7 FpGA AS DATA3 3.3V g | A5 BS [+ FM _A16 D7 | A1S D6 f7 FM D7
| NC05 DATAS |45 FPGA DCLK ' 9 | A6 B6 [15 FM_A17 Dg | A16 b7
13| NCo8 DCLK [ FPGA noso K 11319 10| A7 B7 12 FM _A18 A7 A7 Ei FM_D8
14 | NCo07 S ncs | A8 B8 43 FM_A19 B7 /| A18 D8 "E3 FM D9
. NCo8 o R107  ~ A9 B9 7 FM_A20 C7 2;3 D?g F3 FM D10
EPCQ256 o 10.0K By BE oD -2 B Asz S n2t D11 P D72
DTQS3861 = FM_A23 Gi Q%iMM)/Azs B]g H5 FM D13
| 19—y MAX_AS CONF FM_A24 H8 | NG SaM 1oonyaza D1g | GL M D14
= 9V_VPP FM_A25 B6 E7___FM DIi5
U1 EM Aoe Ba¥ NC/A25(512M) Di5
i NC/A26(1G) WAt |LFZ FLASH _RDYBSYn
J18 FLASH_CLK E6
|| | pl— oLk o2
881545-2 2 FLASH _RESETn D4 A2
I X FLASH_CEn0 Bag| RESET# GND "ha
CON2 19 _FLASH OEn Fe OE# GND "Hg
i <_FLASH WEn G8 ] SVEE‘L GND 1
- K — Geg Adve RFUO g5~
9vV_VPP VPP q wr# RPUT IFi ~
ui2 Dlg  1V8 U2 'gg
X 1 5 RFU3 [
VIN D BY\F’,%'SF 4 [T176] CSENSE ___R431 3K L
c65 3 srion J/ o 2 1 PC28F512P30BF
4.7uF
47K R433  LT1761 R432 CMDSH-3
= 5.62k — c62
4.7uF
) —_ 1V8 1V8 1V8
= R455, 10K FLASH WPn
R434 10K___FLASH WEn
R424 10K___FLASH RDYBSYn 322
AuF
R454, 10K FLASH RESETn

.|||,

L D1

- When using a single x16 flash device a word consists of 16 data
bits so addressing starts with FM_A1 mapped to address bit 1 in software.

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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5M2210 System Controller — -_—
18
y FPGA CONFIG D[15:0] >
U27A U278 [ 1318 FM_A[26:0] s
MAX V MAX V FPGA nSTATUS 13
FPGA CONFIG DO D3 BANK J4 FPGA _nSTATUS SI571_EN D4 BANK2 E10 OVERTEMP Eggﬁ (D:SEKF CONE 18 FLASH_WEn
DIFFIO_L1P  DIFFIO_L13P - DIFFIO_T1P DIFFIO_T13P 31 13,18 - . »18
FPGA_CONFIG D1 c2 Ki FPGA_CONF_DONE BA A11___USB RESET FLASH CEn0
DIFFIO_L1N DIFFIO_L13N »—==— DIFFIO_T1N DIFFIO_T13N { 27 13 < »18
FPGA _CONFIG D2 C3 J3 FPGA DCLK C5 B11 _HPS RESETN
DIFFIO_L2P DIFFIO_L14P %—2> DIFFIO_T2P DIFFIO_T14P L »7.26 E
FPGA_CONFIG_D3 E3 K2 MAX_QSPI_RSTn 5 C4 A12 FPGA PR_DONE ; FLASH_OEn :
DIFFIO_L2N  DIFFIO_L14N 26 DIFFIO_T2N DIFFIO_T14N 3 . >18
FPGA_CONFIG D4 D2 K5 B4 ET1 . MAX_CONF_DONE FPGA PR REQUEST | FLASH_RDYBSYn
DIFFIO_L3P DIFFIO_L15P [r1— »—=~ DIFFIO_T3P DIFFIO_T15P { »13 < 18
FPGA_CONFIG D5 E4 ] D6 B12 FPGA_PR_READY 13
FPGA_CONFIG D6 D1 | DIFFIO_L3N  DIFFIO_L15N "r5—5 A~ 8678 _JTAG TRST 214 ”Ep | DIFFIO_T3N DIFFIO_T15N [~&q7 FPGA PR _ERROR ] FLASH RESETn ;
FPGA_CONFIG D7 Es | DIFFIO LR DIFFIO_L16P "'ka 0 /674 _MICTOR RSTB; ’ “p5 | DIFFIO_T4P  DIFFIO T16P "33~ pam SEL FPGA_CvP_CONFDONE ; FLASH_CLK :
DIFFIO L4N  DIFFIO L16N 7,14,26 DIFFIO_T4N  DIFFIO_T16N 13 FLASH ADVn I
FPGA CONFIG D8 F3 | Derio Lsp DIFFIO. Li7p M I2C_SCL_MAX A5 | D crio 5P DIFFIO T17P |-212 PGM_CONFIG
FPGA_CONFIG_D9 = M2 ___12C_SDA MAX D7 B14 PGM_LEDO
DIFFIO_L5N  DIFFIO_L17N DIFFIO_T5N  DIFFIO_T17N
FPGA_CONFIG D10 F4 4 B6 Ci3 PGM_LEDT MAX_FPGA_SSEL ] CLK125A EN -
DIFFIO_L6P DIFFIO_L18P DIFFIO_T6P DIFFIO_T18P 3 MAX_FPGA SSEL , -
FPGA _CONFIG D11 2 3 E7 B16 PGM _LED? MAX_FPGA_SCK ] CLK50 _EN i
DIFFIO_L6N DIFFIO_L18N F=— DIFFIO_T6N DIFFIO_T18N 3 MAX_FPGA_SCK .
FPGA_CONFIG D12 Fi Ni FPGA_nCONFIG Ccs Si570_ EN
DIFFIO_L7P  DIFFIO_L19P DIFFIO_T7P 11,14
FPGA_CONFIG D13 F6 M4 BY SI571_EN
DIFFIO_L7N  DIFFIO_L19N [ws—X DIFFIO_T7N 9
FPGA CONFIG D14 ___G2 N2 FMCB_C2M_PG o5 DS A13_USB_FPGA RESET o7
FBGA GONEIG D15 G5| DIFFIO_L8P  DIFFIO_L20P = NG oM PG Eﬁ A DIFFIO_T8P I0B2_6 [A75 1 USB_FPGA_ RESET VISELO
DIFFIO_L8N  DIFFIO_L20N — 24 DIFFIO_T8N I0B2_7 —— MSEL 1 }3
MAX FPGA MOSI__ G1 | pcc oo pirrio Loip |-N3— FPGA GvP CONFDONE B8 | crio Top B2 g | A2 FACTORY LOAD MSEL2 13
MAX _FPGA MISO___ G4 P2 FPGA PR _ERROR A8 A4__MAX_ERROR MSEL3
DIFFIO_LON  DIFFIO_L21N —22 DIFFIO_TON I0B2_9 13
MAX_AS CONF H2_| DIFEIO- -0 A9 | DIFEIO-T90 o A6__MAX_LOAD MSEL4 3
MAX_FPGA SSEL___Gb | DIFFIO_-10F 08B E2 __ FPGA PR READY CLK50_EN €9 | DIFFIO.T10R 1982 10 I"Big__ WSELO CLK_50M_MAX » b
MAX FPGA SCK H3 O_L10 OB1_1[F5 FPGA PR _REQUEST CLK125A EN B9 O_T10 OB2 11 g3 MSELT CLK_100M_MAX >§E|
DIFFIO_L11P I0B1 2 DIFFIO_T11P 10B2_12 11
a1 Hi FPGA_PR_DONE D9 C10___MSEL2
{2~ DIFFIO_L11N IOB1-3 gz Si570 EN —ATo| DIFFIO_T11N I0B2_13 -312—MSELS
*—35-| DIFFIO_L12P I0B1_4 M[E—\1570 PCIE JTAG EN Co| DIFFIO_T12P I0B2_14 -35——MSELZ
DIFFIO_L12N I0B1 5 —= DIFFIO_T12N I0B2_15
oB2 16 -7 MAX_AS CONF _——g 1
USB B2 CLK H5 P3 JTAG_MUX_TCK 10B2_17 B}? CPUAESET I2C_SCL MAX 0 _I2C SCL
IOB1/CLKO TCK 13,14,24,25 IOB2_18 |5z — 1103132
CLK_100M_MAX J5 | OB1EHe e JTAG_MAX_TDI 1 o5 D5 R486 ||
OB1/CLKI Do M5 JTAG MAX TDO &z 14 One a0 | E8 12C_SDA_MAX 0 _I2C_SDA 103132
o N4 JTAG MAX_TMS 14 . R485
5M2210ZF256 2;|5_V,REG,H PS
5M2210ZF256 R484 10K _I2C_SCL_MAX I2C_SCL_MAX MAX_FPGA MOSI
| R483 10K _12C_SDA_MAX 12C_SDA MAX ESSH MAX FPGA Miso K ;>]§ '\K'AAAX)(FFP%AR","\A?S?C')
U27¢ U27D U27E CPU_RESETn
13,28
MAX V MAX V MAX V (AL
BANKS3 BANK4 Power c
F7 F10 MAX_A NF
FM_AQ E14 J14_ FM DO R1 M10 G | GNDINT VOCINT "G S ree
EV AT G1a| DIFFIO_R1P  DIFFIO_R13P ={z——Fv b *—pz| DIFFIO_B1P  DIFFIO_B14P g1o 7| GNDINT VCCINT o
DIFFIO_RIN  DIFFIO_R13N »——— DIFFIO_B1N DIFFIO_B14N GNDINT VCCINT
— 13 | DIFFIO R2P  DIFFIO_R14P [1e—EM D2 5 DIFFIO B2P DIFFIO_B15P (12 | GNDINT VCOINT (72 ON-BOARD USB BLASTER Il
N AL E1o| DIFFIO_R2N  DIFFIO_R14N [Feis—FviDa *—R3-| DIFFIO_B2N DIFFIO_B15N [51p Ja—| GNDINT VCCINT g USB CFG[H1:0]
EM A5 515 | DIFFIO_R3P  DIFFIO_R15P 32— Fnv D5 5| DIFFIO_B3P  DIFFIO_B16P gy <71 GNDINT VCCINT s >80 USB CFG[11:0]
EV AR F14| DIFFIO_R3N  DIFFIO_R15N 16 ——Fba *—pg| DIFFIO_B3N DIFFIO_B16N 12 L70-] GNDINT VCCINT (7 EXTRA SIG[2:0]
DIFFIO_R4P  DIFFIO_R16P »—==—| DIFFIO_B4P DIFFIO_B17P GNDINT VCCINT 25V REG HPS <> 30 EXTRA_SIG[2:0]
FM A7 D16 Li1___FM D7 NG N11_EXTRA SIGO _REG._|
DIFFIO_R4N  DIFFIO_R16N DIFFIO_B4N DIFFIO_B17N Al o1 T USB B2 CLK 40 =
GNDIO VCCIOT — < ,
FM_A8 F13 | DIFFIO RSP DIFFIO_R17P [-1o—EM D8 RS | DIFFIO_B5P DIFFIO_B19p [—ro—EXTRA SIGT A6 ] GNDIO VCeIo1 |48
FM_A9 E15 [i2___FM D9 M6 R13 Bi5 J6 M570_PCIE_JTAG_EN
DIFFIO_RSN  DIFFIO_R17N DIFFIO_BSN DIFFIO_B19N Ry g GNDIO VCCIOT 30
FM_A10 E16 Mi6 __FM D10 T5 Ri2 SECURITY_MODE B2 P1 M570_CLOCK
DIFFIO_R6P  DIFFIO_R18P DIFFIO_B6P DIFFIO_B18P GNDIO VCCIO1 . 30
FM_A11 F15 L13___FM Dii P7 P11_M570 CLOCK G10 FACTORY STATUS
DIFFIO_R6N  DIFFIO_R18N DIFFIO_B6N DIFFIO_B18N GNDIO 30
FM_AT2 Gi4 Mi5 __FM Di2 R6 Ni2_FACTORY STATUS G7 A4 FACTORY REQUEST _ 3 20
EMATS Fis| DIFFIO_R7P  DIFFIO_R19P (32— FM D15 N7 | DIFFIO_B7P DIFFIO_B20P [R5 FAGTORY REQUEST Gg | GNDIO VCCIO2 a3
DIFFIO_R7N  DIFFIO_R19N DIFFIO_B7N DIFFIO_B20N GNDIO VCCIO2
FM_Al4 G138 | DIFFIO R8P DIFFIO_R20P |16 M D14 M7 | DIFFIO B8P DIFFIO B21P [-oae— 89 | GNDIO VCCI02 28
— G151 DIFFIO R8N DIFFIO_R2oN [-413—FM Di5 =B DIFFIO B8N DIFFIO_B21N (1> —EXTRA SIG2 K,LS GNDIO vceioz |2 1v8 MAXV DIPSWITCH .
GNDIO
FM_A16 G12 | e mep  DIFFIO R2ip [N FLASH WEn USB_CFG2 P8 | U\rFio BoP  DIFFIO_B22p |-R18 TRST 0 K8 | GNDo vecios |-S16_o T FACTORY_LOAD 1
FM_AT7 G16 Ni4 ___FLASH CEn0 USB_CFG3 T7 P13 RST K9 Hi1 SECURITY _MODE »
DIFFIO_RON  DIFFIO_R21N DIFFIO_BON DIFFIO_B22N 30 GNDIO VCCIO3 14
FM_AT8 Hi4 ° 2 P15___FLASH OEn USB_CFG4 NE S 3 Mid R15 | SNDO Sooe [t
FM_A19 Hi5 | DIFFIO_R10P  DIFFIO_R22P mpyyF ASH RDYBSYn USB_CFG5 rg | DIFFIO_B10P 1084 28 My Rz | GNDI VGCIO3 51 PUSH BUTTON INTERFACE
M AZG Fi3-| DIFFIO_R1ON  DIFFIO_R22N USECras 5| DIFFIO_B10N IOB4_29 [Frg— —5| GNDIO VCCIO3 15V REG HPS nG SEL
DIFFIO_R11P DIFFIO_B11P I0B4_30 [Fr—< GNDIO - 28 PGM_SEL
FM_A21 Hi6 D13 FLASH RESETn USB_CFG7 T9 R4 . USB CFGO T16 L8 T PGM_CONFIG $ 58  PGM GONFIG
DIFFIO_R11N I0B3_21 DIFFIO_B11N IOB4_31 GNDIO VCCIO4 8 _
FM_A22 J13 D14 __FLASH CLK USB_CFG8 R9 Ti0___USB_CFG11 T6 9 MAX_RESETn » VAX RESET
DIFFIO_R12P IOB3_22 DIFFIO_B12P I0B4_32 GNDIO VCCIO4 28 _RESETn
FM_A23 Ji6 Fi1___FLASH ADVn USB_CFG9 P9 T4 USB_CFG1 T14
DIFFIO_R12N IOB3_23 DIFFIO_B12N I0B4_33 = VCCIO4 3 LED INTERFACE
I0B3_24 |12 MAX_RESETn MS | DIFFIO_B13N/DEV_GLRn - vocios |
¥ | - PGM LED[2:0
I0B3 25 K12 FM_A24 USB_CFG10 M8 DIFFIO_B13P/DEV OF 5M2210ZF256 [2:0] (28 PGM_LED[2:0]
CLK_50M_MAX Ji2 Mi4 FM_A25
H7o | /OB3/CLK2 IOB3_26 —N73 FM_A26 MAX_ERROR
IOB3/CLK3 I0B3_27 SNBETOZF5S VA LORD 28 MAX_ERROR
MAX_CONF_DONE 22 mé%%/l\\lDF DONE
5M2210ZF256 _ _
1V8 VCCINT 2.5V_REG_HPS 2.5V VCCIO 1v8 1.5V_REG_HPS 15vvccio
. " N . " T " Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
_lcsro _|case _|case |cas _[cas3 _|cose _|cass _|caes _lcs7t _lcaas |caar |case |cass _|cos7 _|ca4s _cass [cast |cass _|Cass _|Coss e Arria V SoC FPGA Development Kit Board
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10/100/1000 Ethernet - HPS

U7A

ETHERNET INTERFACE
ENET HPS TXDJ3..0]

<17  ENET_HPS_TXD[3.0]
ENET _HPS GTX CLK
ENET HPS MDC__ 36,1\ ENET_HPS TX EN___ % ; ENNETFﬂF;SSf%T(XEﬁLK
ENET_HPS MDIO _ 37 MD|C ENET_HPS MDC » 720 ENET HPS MDG
ENET HPS LED2 LINK o ENET HPS RESETn % 2026 ENET HPS RESETn
ENET HPS RESETn 42 35 ENET_HPS RX_CLK : -APs_
3.3V REG HPS RESET N RX_CLK_PHYAD2
- ENET HPS RXD[3..0
J13 ” - 220 ENET HPS INTn 38 | |\ \ aTX oLk b2 ENET_HPS GTX CLK 3.0 ——7 ENET_HPS_RXD[3.0]
13 |, —K- YA % EN k25___ENET HPS TX EN
Yellow 11 - ENET HPS RX CLK
TDO P 7 ENET_HPS_RX_CLK
CTo ]g cTo RX_DV_CLK125 EN -5 ENET HPS BX DV Emg :ﬁg %IODV 7 ENET_HPS_RX DV
TDO_N — $$7,20 ENET_HPS_MDIO
- | MDI_HPS PO 2 | e A X3 k22 ENET_HPS_TXD3 ENET_HPS INTn . 720 ENETHPS INTH
o1 p L4 MDI_HPS_NO o kA TXDS 21 ENET_HPS TXD2 L___»7 RS
< [6 CTi | MDI_HPS _P1 5| Xixb 5| E o k20 ENET_HPS _TXD1
CT1 5 MDI_HPS N1 6 Bl = 199 ENET_HPS_TXDO 2.5V REG_HPS 2.5V_REG_HPS
D1 N NDIHPS P2 7 TXRXM B| o TXDO A
D2 P |2 l MDI HPS N2 8 $§S§I\PA_% 5 13 Ao vee 2
18 | oND TAB oo [ CT2 | MDI_HPS P3 10| Kxp 0| = AXDO_MODED |32 ENET_HPS_RXDO 2| ) e ez
19 2 MDI_HPS N3 11 S 31 ENET_HPS_RXD1 3 6 [2C_SCL_HPS
GND_TAB TD2 N TXRXM_D| & RXD1_MODET A2 ScCL 7,28,33
28 ENET_HPS RXD2 ! 5 [2C_SDA HPS _ 3
L — RXD2_MODE2 GND SDA 7,28,33 —
= 03 p L8 PxDa MODES |22 ENET_HPS_RXD3 T~ =
orange 8?3 7 CT3 3| 3 = 24LC32A
15 9
sz:] I: TD3 N R37 4.99K
17 16 ENET HPS RSET 48
GK GOA ISET
K- o 3.3V_REG_HPS L CLK125_NDO,_LED, MODE 4! CLK125 NDO LED MODE
" ENET HPS _LED1_LINK 17
11T LED1_PHYADO
ENET_L829-1J1T-43 e ENET HPS LED2 LINK 15 | | EDs PLYAD]
c38  |[DNI . .
| o Y 3.3V_REG_HPS
ENET HPS LED1 LINK 25.00MHz 46,
) 4 2 ZEM R 3.3V_REG_HPS L10 3.3V_AVDDH 1.2V_AVDLL_PLL
C51 c52 %) o T o N
a0 DNI = e /
e KSZ9021RN 10uF 10uF 3A.300hmFB |C74 c68 77 C95 C96 109
_ 22uF——2.2uF 22uF 2.2uF
E.1uF 1uF
G37 _|]0.01uF CTo = = = = = = =
C36 0.01uF CT1 3.3V_REG HPS L33 3.3V_DVDDH L13 1.2V_AVDDL
1.2V_AVDLL PLL T _ T A . T
C53 0.01uF cT2 u7B U/
3.3V_AVDDH AVDDL PLL 34 1.2V_AVDDL 3A,30 Ohm FB _[C331 | C329 338 3A,30 Ohm FB|C110 | C113 111
C54 0.01uF cT3 47 — 13 22uF——2.2uF 22UF——2.2uF
15| AVDDH LDO_ O TUF TuF
3.3V DVDDH AVDDH AVDDL - - - - - -
= T_ 40 | oo AVDDL 1.2V_DVDDL L12 1.2V_DVDDL
16 | bvDDH DVDDL |2 ) = T
1.2V AVDLL PLL 34 14 v
2.5V_REG_HPS - 5.0V DVDDH Bxggt 39 3A, 30 Ohm FB|C107 | C106 108
U26 49 | 5 oo bvooL |20 22uF——2.2uF
10 o |8 C99 || 1uF 13 VfG ; Vool |28 AUF
29| INT S ¢ 1.2V_AVDLL_PLL 29 | VSS_PS 23 = = =
c103 IN2 10 = VSS DVDDL
4o 88ﬁ 9 ] . | KSZ9021RN
_10uF 1 . 6 « = Place near KSZ9021RN PHY
= = SHDNDD ADJ [ £122 2.00 ¢ 4
25V_REG_HPS zz PG—
T_Rite 10.0K et R124 33V
ol—| LTC3026 1.00K C97 C98
ha ——2ouF—— | Raes DNI ENET_HPS LED2 LINK R367 1.00K 3.3V_REG_HPS
2.2uF R379 DNI ENET_HPS LED1 _LINK R378 1.00K
{R366 4.70K, 1% _ENET_HPS RXD3 R364 DNI R40 4.70K, 1% ENET_HPS_MDIO 720
= 1 R365 4.70K, 1% _ENET_HPS RXD2 R363 DNI R50 4.70K, 1% ENET_HPS_MDC & 750
= {R361 4.70K, 1% ENET_HPS RXD1 R359 DNI R39 2.70K, 1% ENET_HPS INTn_» 750
= {R360 4.70K, 1% _ENET_HPS _RXDO R358 DNI R38 4.70K, 1% ENET_HPS RESETn & 5526
1 R351 DNI ENET_HPS RX DV R349 4.70K, 19 :
[ R3% 4.70K, 1% ENET_HPS RX CLK R350 DNI
R344 4.70K, 1% _CLK125 NDO LED MODE __R343 DNI
BOOT-STRAPS —_
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10/100M Ethernet - FPGA

ENET1 TX DI3.0] ENET1_ACT LED R330 220
B ENET1_TX_DO Uss 3.3V 3.3V
ENET1 TX D1 ENET1_TX_DO 43 70 3.3V
ENET1 TX D2 ENET1 TX D1 24 %) POTXDO REGBVDD1 74 1.5V_REG_HPS
ENET1_TX D3 ENET1_TX D2 45 7| POTXD1 REGBVDD2 =7 _ _ _ _ |
R613 POTXD2 REGAVDD . s
4 ENET1_TX_EN ENET1 TX D3 a6, BoTXDe TP 20 DNI R237 ool e
4ot X POTXERR POTXERR PHY a7y POTXDs 3 on [10 1V5_ECAT 40V J4s
: ENET1 TX EN 48| POTXER P |||. R277 § R276 & R273 § R272 & R274 o -  <x
0 ENETT TX CLK FB 49 pOTFEN | Re75 { 499 < 499 < 499 < 499 < 10 2 3 >>
ENET1 RX D[3..0] 32 D32 10 1 = ”
s> ENET1_RX_DO ENET1_RX_DO 53 VDDIOT 55 R238 D+ o
ENET1_RX_D1 ENET1_RX_D1 54_| PORXDO VDDIO2 |55 2 1 2 T % vellow
ENET1_RX D2 ENETT_RX D2 55 E8§§B; vDDIO3 10uH TCT
ENET1 RX D3 ENET1 RX D3 56 72 L26 3
. ENET1 RX_ERROR ENETI_RX ERROR 58 Eg;iggR Egg'&; 73 0_Ohms TD-
. ENET1_RX DV ENET1 RX DV 57 | FORXER
. ENET1_RX CLK ENETT RX CLK 59 | PORXDV reGrs |78 REG FB a0
. ENET1 TX CLK FB R619 DNI 60 | FORXC 1V5TECAT2 + <
R654_ o\ 4.70K 1%21 30 5 &
4 [ —ENEI2 TX DI3.0] = PocOL xgg:gfé 52 ¢ RCT — -
ENET2 TX DO Nl B 6|0 =
ENET2 TX D1 ENET2 TX_DO 23 19 - ~ ~ |3
ENET2_TX D2 ENET2_TX D1 24| P1TXDO POVDDMEDIA 3 8 a —HN
ENET2 TX D3 ENET2 TX D2 257 P1TXD1 P1VDDMEDIA — C256 13 | GND Z Green |5
ENET2 TX_EN R642 ENET2 TX D3 26| P1TXD2 14 | GND_TAB ! =
4 P1TXD3 0.01uF GND_TAB 2 a
401 X P1TXERR P1TXERR_PHY 27| P03 boTxp |18 ENET1_MDI TX_P _ Z  <x
: ENET2 TX EN 28| P1 0 16 ENET1_MDI TX N R278 © 00
0 ENET2 TX CLK FB 29 BITXEN POTXN 10 —— C260 o
poRxp k17 ENET1_MDI RX_P 0.01uF 2 F
ENET2 RX D[3..0] ENET2 RX_DO 35 18 ENET1 _MDI RX N =
g B ENET2 RX DO ENET2 RX D1 36 | P1RXDO PORXN 3.3V
ENET2_RX D1 ENET2 RX D2 37 | P1RXD1
ENET2 RX D2 ENET2 RX D3 38 | P1RXD2 7 ENET2_MDI_TX P =
ENET2 RX D3 ENET2 RX ERROR 40 | P 1RXD3 P1TXP 75 ENET2 MDI TX N
4 ENET2 RX_ERROR ENET2 RX DV 39 ES%SR P1TXN 421 [ POTXERR R648 ~ DNI ENET1 LINK LED _ R331 220
M X _ENET2 RX DV ENET2 RX CLK 41 | p1RXBYV b1 Rxp 3 ENET2_MDI RX_P :
4 X_ENET2 RX_CLK R629 DNI a2 | P1RXC IR 4 ENET2 MDI RX N
M {_ENET2 TX CLK FB L R64§_ N, 470K 1% 22| D1CHS
CLK DUAL ENET PHY 33 64
) I 34 7| XCLKO PO100BTLED 55~ ENETY ACT LED ENET2 ACT LED R328 220
33V DNI s XCLK1 POACTLED —5q ENETT_LINK LED 33V
80, - corr POLINKED 3.3V
i F51252 426 [_p—=NEL-DUALRESETD 1) RESETB P1100BTLED g; ~ ENET2_ACT LED _ _ _ _ |
0 3.3V P1ACTLED 757 ENET2 LINK LED 1 0
J:R% DNI_REG FB T P1LINKED Ja7 o e
R631 4.70K, 1% 63 12 R657 12.4K R268 § R270 § R269 R266 § R265 { R267 -
= R630 4.70K, 190 62 | MDIO EXTRES 10 499 < 499 499 < 499 < 10 S o ¥
= MDC 76 1 |<E ”
470K, 1% ENET DUAL RESETn ENET_FPGA_MDIO REGAGND 74 D+ o
4 REGBGND1 ——
DNI POTXERR_PHY . X _ENET FPGA_MDC Gy 78 = 2| or 1 F vellow
DNI P1TXERR_PHY 14
POAGND 5 3
DNI ENET2 TX CLK FB R649 DNI 79 P1AGND 35 TD-
658 4.70K. 1% 13| DR GNDIO 53
S 270K, 1% 23 ATP GND15 —g 4
= f«v» TEST VSSAPLL RD+ <
5 [a\]
L uPD60621 1 ror 5
= - 6 - s
RD- - |3
55V C250 |c252 | Co2st C248 |C247 8 | N % —H~
- - == —_—— = == C249 13]G\ Tap & Green g
| Re27 4.70K, 1%ENET2_RX_DO R628 DNI 0.01uF 14 ] GNDTas z
1 R607 2.70K, 1%ENET2_RX D1 R609 DNI _ Z  <x
1"R610 DNI ENET2 RX CLK R611 4.70K, 19 R271 o oo
{"Re03 4.70K, 1%ENET]_RX_ ERROR__R617 DNI 10 —= C253 o
1 R598 DNI ENET2 RX_ERROR __R599 4.70K 1% 0.01uF 2 F
1 Re04 2.70K, 1%ENET1_RX CLK R618 DNl | =
{"R602 2.70K, T%ENET]_RX_DV R616 DNI
1 Re06 2.70K, 1%ENET2_RX DV R608 DNI 3.3V
{R600 DNI ENET1_RX DO R614 2.70K, 19 =
[ R601 DNI ENET1 RX D1 R615 2.70K, 19
P1TXERR 647 . DNI_ENET2 LINK LED __ R329 220
BOOT-STRAPS = 21> $2%
1~5\L[REG_HPS 3.3V Place near uPD60620 PHY 1V5_ECAT2 Place near uPD60620 PHY
L jC_ JC_ jC_ JC_ Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
141 140 139 138 ©805
c142 ——oouF Tl 7 :
T 4_7UF—F1UF —FwF 1uF —FwF 1UF PAuF  AuF  PAuF  PAuF  PAUF  pAuF  Pp.1uF 25V 1UF  PAuF  pAuF  PAuF  PAuF 25V Arria V SoC FPGA Development Kit Board
_b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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3.3V

SFPA MOD2 SDA R239

SFPA MOD1 SCL R243

SFPA MODO PRSNTn R244

SFPA RATESEL1 R282
SFPA RATESELO R253
SFPA TXFAULT R231
SFPA LOS R281

SFPB VCCT

Smaell Form Factors Pluggable PIu;; (SFP+) Port A

SFPA_VCCT

SFPB VCCR

SFPA_VCCR

4.7K
4.7K
4.7K
4.7K
4.7K
4.7K
4.7K

2.5V_REG_FPGA

—6—6—0—06—06

Optical (SFP+) Transceiver Cage & Connector 0

SFPA_VCCR  SFPA_VCCT
Jaq
16 18 SFPA TX P
15 | VCCT TD_P g gFPA T™X N
VCCR TO N
SFPA RX_P 13 8 SFPA LOS
RD_P RX_LOS
SFPA RX N 2| AR T FAULT | 2Z—_SFPA TXFAULT
SFPA_TXDISABLE 3 1
SFPA_RATESELO 7 'F?éBD'SAB'-E xgg 17
SFPA _RATESELT 9] Pt VEET 20
O I € oo pss yeen |
scL VEER (7
SFPA_MOD2 SDA 4| S VEER 1
2; CAGE_GND CAGE_GND gg
55| CAGE_GND CAGE_GND (57
54| CAGE_GND CAGE_GND 3= B5
55| CAGE_GND CAGE_GND (52
55| CAGE_GND CAGE_GND (57
55| CAGE_GND CAGE_GND (55
55| CAGE_GND CAGE_GND (59
55| CAGE_GND CAGE_GND (35
CAGE_GND CAGE_GND
30| CAGE GND MH1 5% SFP+_CAGE
CAGE_GND MH2 —=—
= SFP+_AND_CAGE =
GND_CAGE GND_CAGE

Optical (SFP) Transceiver Cage & Connector 1

SFPA TX P g SFPATX P
SFPA TX N >§E|9 SFPA TX N
SFPA RX P g SFPARX P
SFPA RX N ng SFPA_RX N

SFPA TXDISABLE SFPA_TXDISABLE

SFPA RATESELO
SFPA RATESEL1

SFPA_RATESELO
SFPA_RATESEL1

SFPA MODO PRSNTn SFPA_MODO_PRSNTn

SFPA_MOD1_SCL > g SFPA_MOD1_SCL
SFPA_MOD2_SDA > 5 SFPA_MOD2_SDA
SFPA_TXFAULT . o SFPA_TXFAULT
SFPA_LOS ):gg = SFPA_LOS

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

e Arria V SoC FPGA Development Kit Board

Copyright (c) 2013, Altera Corporation. All Rights Reserved.

[Size Document Number Rev
= =N o | B 150-0320807-C1  (6XX-44209R) [C1
- - 5 . - | Date: Thursdzay, December 12, 2013I [Sheet 22 1 of 45




3.3V

SFPB MOD2 SDA R305

SFPB MOD1 SCL R304,

SFPB_MODO PRSNTn R291

SFPB RATESEL1 R288
SFPB RATESELO R287
SFPB _TXFAULT R280
SFPB _LOS R279

SFPB VCCT

Smaell Form Factors Pluggable PIu;; (SFP+) Port B

SFPB_VCCT

SFPB VCCR

SFPB_VCCR

4.7K
4.7K
4.7K
4.7K
4.7K
4.7K
4.7K

2.5V_REG_FPGA

—6—6—0—-6—06

Optical (SFP+) Transceiver Cage & Connector 0

SFPB_VCCR  SFPB_VCCT
J43
16 18 SFPB TX P
15 | VCCT TD_P 49 gFPB TX N
VCCR TN
SFPB_RX P 13 8  SFPB LOS
RD_P RX_LOS
SFPB RX N 2| AR T FAULT | 2—_SFPB TXFAULT
SFPB_TXDISABLE 3 1
SFPB_RATESELO 7 'F?éBD'SAB'-E xgg 17
SFPB RATESELT 9] Pt VEET 20
Y T (-
SCL VEER (7
SFPB_MOD2 SDA 4| S VEER 1
2; CAGE_GND CAGE_GND gg
55| CAGE_GND CAGE_GND (57
54| CAGE_GND CAGE_GND 3= B6
55| CAGE_GND CAGE_GND (52
55| CAGE_GND CAGE_GND (57
55| CAGE_GND CAGE_GND (55
55| CAGE_GND CAGE_GND (59
55| CAGE_GND CAGE_GND (35
CAGE_GND CAGE_GND
30| CAGE GND MH1 5% SFP+_CAGE
CAGE_GND MH2 25—
=i SFP+_AND_CAGE —a
GND_CAGE GND_CAGE

Optical (SFP) Transceiver Cage & Connector 1

SFPB TX P
SFPB TX N

SFPB RX P g SFPBRX P
SFPB RX N ng SFPB_RX N
SFPB TXDISABLE SFPB_TXDISABLE

5 SFPB_RATESELO
>E5 SFPB_RATESELT
SFPB_MODO_PRSNTn

SFPB TX_P
SFPB TX_N

SFPB RATESELO
SFPB RATESEL1

SFPB MODO PRSNTn

SFPB_MOD1_SCL > ] SFPB_MOD1_SCL
SFPB_MOD2_SDA > 10 SFPB_MOD2_SDA
SFPB_TXFAULT b

SFPB LOS

p o0 SFPB_TXFAULT
):gg 10 SFPB_LOS
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FMC PORT A

ASP-134486-01

J26F
E20
Blue means change from current Altera FMC spec J26C E23 | GND E17
J26A E26 gmg gmg E14
FMC INTERFACE K25 J30 E29 E11
DEVCLKB FMC LA RX CLKP _G6 | , oo oo La pig |LG18__FMC LA RX PG K26 :S—Zg—gg :g—m} J31 E38 gmg gmg E8
FMC LA RX CLK NGz | h-F0-3%  LAF18 "Gl FMC LA RX N6 FMC_LA_RX_CLK_P 10 J24_| HBRO MBI P31 ~ Es2 | SND o\p [E8
DEVCLK FMC_DEVCLK P D8 LA P1 GO LA P17 D20 FMC_LA RX P7 Alt. DEVCLKB _LA_RX_ _ ;10 J25 HB N1 HB N12 F32 E35 GND GND E4
FMC DEVCLK N Do | LA P1- _ D21 _FMC LA RX N7 B “Faa | HB a E30 E40 ET
=C LA TX P07 LANIZCC  LA_N17 555 PR — FMC_LA TX_CLK_P *Fog | HB_P2 HB_P13 g7 | GND GND [Fag
LA P2~ LA P18 CC . c 8 HB_N2 HB_N13 GND GND
FMC LA TX N0 _He | /A+2  [A-F18-CC [Cas FMC _[A_TX_CLK_N §E8 E21 | HBN HB 1S K34 K3 | SND oD [F36
SYSREF (M->C) _FMC [A RX PO _G9 | - _N18_CC "F55™ FmMc LA TX P9 R “E22 _P3 — K35 K6 | o a F33
FMC LA RX No_Gio | MAP3 LA P19 M3 FMC LA TX N9 _LA_RX _P[15:0] — a0 * HB_N3 HB_N14 X K9 GND GND F30
HANS HANTS FMC_LA_RX_N[15: ’ <25 f1g p HB P15 oo K12 HB NB Fo7
FMC LA TX P1_H10 G21__FMC LA RX P8 _LA_RX_N[15:0] a0 F26 P4 P15 737 Ki5 | G G F24
FMC LA TX N1__Hii | FA-P4 LA_P20 "G5 FMC LA RX N8 ) ’ TE24 | HB N4 HB_NT5 "F34 Kig | GND oD [t
SYSREF (C->M) _EMC SYSREF P D11 | ‘A-5% A-R20 [[H25  FMC LA TX P10 FMC_LA_TX_P[17:0] s = e heio [Fss - K21 | D ND [Ei8
FMC SYSREF N D12 LA7N5 LA7N21 H26 _FMC LA TX N10 K8 HB’PS B o 16 K37 ° K24 GND GND Fi5
FMC LA RX P1_C10 LAin 3 A*pgé G24 __FMC LA RX P9 FMC_LA_TX_N[17:0] 8 K29 HBiNgigg HBiNgigg K38 K27 gND gND F12
FMC LA RX N1_Ci1 | A-r8 A2 7625 FMC LA RX N9 TG, OLK 26, P10 o7 HE-Ne.- ML e [Jse ~ K30 | 5D oNe [
FMC LA TX P3_Hi3 | LA " D23 __FMGC LA RX P11 Alt. SYSREF (M->C) _CLK_M2C_P[1: “Jog | HB. _ J37 K33 F6
FMC LA TX N3__Hi4 | WA-P7 LA P23 "R FMC LA RX N11 L D10 < HB_N7 HB_N18 7 K36 | GND GND 73
LA N7 LA N23 FMC_CLK_M2C_N[1:0] —10 Fos E33 Ko | GND GND |5
SYNC (C->M) FMC LA TX P16 G12 |, pe LA pog |_H28 FMC LA TX P12 “F29 e e S E34 J1 gmg gmg G40
FMC LA TX Ni6 Gi13 | -A- _ H29 __FMC LA TX Ni2 “E27 | HB. a F37 J4 G38
FMC LA TX P4 Di4 | LA N8 LA_N24 I"557FMC LA RX P10 ~Eog | HB_P9 HB_P20 —F3g~ J5 gND gND G35
FMC LA TX N4_D15 'Eﬁ—f\’lg b’i‘—,f’l% G28 __FMC_LA RX _N10 K31 :S—Qg :g—';‘ﬁo E36 J8 HB NB G32
FMC LA RX P3_Cl4 LA7P9 LA7P25 D26 __FMC LA TX P13 K32 HBwa HB’N21 E37 J11 GND GND G29
FMC LA RX N3_C15 | LA P10 P26 "P37 FMC LA TX Ni3 FMC_DP_C2M_P[7:0] o < _N10 _N21 7 Ji4 | G G G26
FMC LA TX P5 H16 | A-N19 LANZE 1726 Alt. SYSREF (C->M) ASP-134486-01 Ji7 | GND  GND 553
FMC LA TX N5 _Hi7 | MA-P11 LA P27 7Ga7 FMC_DP_C2M_N[7:0] J20_| GND GND G20
LA N11 LA N27 === (G GND GND
FMC_DP_M2C_P[7:0] J268 923 | GND GND a7
FMC LA RX P4 Gi5 H31 _FMC LA TX P17 Alt. SYNC (C—>M) _DP_M2C_PI7: F4 F13 J26 G14
FMC LA RX_N4_G16 'Eﬁ—r\’l‘? b’i‘—,f’lzs H32__FMC LA TX Ni7 < . L9 “F5 HQ—ZO—CC nﬁ—sm F14 J29 GHB Gmg G11
FMC LA TX P6_Di7 | LA-N12 N28 "=30FMC LA RX P12 _DP_M2C_N[7:0] — o “E2 _NO_CC N12 e J32 | G G G8
FMC LA Tx N6 D18 | “A_P13 LA P29 "G31FMC LA RX N12 ) TEa|MARLOC HARIS TERT J35 | SN0 oNp [cs
FMC LA RX P5_C18 'Eﬁ—’F\,”S tﬁ_gzsa H34 __FMC LA TX P14 FMC_GA[1:0] - K7 :2—21— :}';‘,13 Ji5 J38 HB NB G4
FMC LA RX N5__C19 LA7N14 LA7N3° H35 __FMC LA TX Ni4 K8 HA’NZ HA7N14 Ji6 J40 GND GND Gi
FMC LA TX P7_Hig | LA N14 N30 "G33FMC LA RX P13 36 _N2 _N14 757 H3 g g A40
FMC LA TX N7_H2o | A-R13 Aol [[Ga4 FMC LA RXNI3 FMC_C2M PG e | ks HAPTS CF7 He | SN0 ND [As7
_N15 LA7P31 H37 __FMC LA TX P15 < N3 _N15 7 H9 GND GND A36
P32 "i3g™FMC LA TX Ni5 F7 Ei5 Ri2 | G G A33
LAN32 [Faas—FVE LA R P14 FMC_GPIO[7:0] *—Fg| HA_P4 HA_P16 51> e GND GND a35
- {>»s X—== HA N4 HA_N16 [Fzqa =< GND GND
LA P33 "G37 _FMC LA RX Ni4 E6 | HM- - Ki6 Alt. SYNC H18 A29
LA N33 *—f5-HAP5  HA_P17_CC [gq7= Ho1—| GND GND A58
*RT0| HANN5  HA_N17_CC jyg> (M~>C) Hoa| GND GND [~ass
ASP-134486-01 SYNC, (M->C) K11 |HA_P6 HA_P18 I"j19 = Hez | GND  GND 7354
< Je :}QG :%';‘,18 Fi9 ~ FMC LA RX P15 H30 GHB Gmg A2
FMC_SYSREF N 0 R4007._ FMC LA TX N2 FMC DEVCLK N 0 R4003. FMC LA TX CLK N “J10 | HAP7 P19 "F20FMC LA RX_N15 A33 g g A20
FMC_SYSREF_P 0 FMC_LA TX P2 FMC_DEVGLK_P 0 FMC LA TX CLK P VAR_VCCIOP < HA_N7 HA_N19 H36 HB NB AT7
RS RAOVE J26E FMC LA RX_P2_F10 E18 FMC_GPIOO 39 | G GND A7
HA_P8 HA_P20 GND GND
3._?_\/ FMC LA RX N2_Fi1 | JAT8 R [E1e_FmC_GPIOi D2 | SN0 b [AT3
DNIR4008. LMK_SYSREF_FMC_P DNIR4005. LMK CLK_FMC_P D32 E39 Eg | HA u K19 _FMC GPIO2 D3 Al2
BN [MK_SYSREF FMGN 12 BN RS IRTVET < 12 3P3VAUX VADJ [~Eo o HAP9 HA_P21 ro0—FriCGPIoS D6 GND  GND [ag
12 12 VADJ 12| HA_N9 HA_N21 GND GND
RAOY R0 D40 G39 Kiz | HA | J21__FMC GPIO4 b7 A8
3P3V VADJ T HA P10 HA_P22 GND GND
C39 H40 K14 J22__FMC _GPIOB D10 A5
3P3V VADJ o HA N10 HA_N22 GND GND
D36 Ji2 K22 __FMC_GPIO6 D13 Ad
J26D D3s | 3P3V K40 “Jiz | HA_P1 HA_P23 mo3—Fnc GPIo? Dis | GND GND a7
3P3V VIO_B_M2C =2 AN HA_N23 GND GND
VIO B_M26 232 D19 1 GND GND [232
FMC DP C2M PO €2, oo v o oo e p |.C8__FMC_DP M2 PO 12V B VREF_FMG ASP-134486-01 TRANSLATOR D22 | SO SN\D [B38
FMC DP CoM No_Cs | DPO.C2M.P  DPO_M2C_F 67 Fvic DP Mac No 035 | ooy VREF B MG LK D25 | SND ND B35
FMC DP _G2M P1_A22 0_C2M | 0_M2C_N mA5—FMC DP M2C P1 ca37 | 12P0 B _M2C 3 Do | G G B34
FMC DP_C2M Ni1_A23 DP1—82'V'—P DP‘—Mzg—P A3__FMC DP _M2C N1 12P0V VREF_A_M2C D37 gND gND B31
FMC DP_Cam P2_A26 | DEI-COMN BRI W2C N "A6 — FMC DP M2C P2 PG_M2C only on High D39 | SN ND [B80
FMC DP _CoM N2 _A27 2 C2M | 2 M2C_P [MA7FMc DP M2C N2 3.3V Pincount versions. 3.3V ci |G G B27
FMC _DP_C2M _P3_A30 Dpz—gzM—N DPQ—'V'?g—N A10_FMC _DP_M2C_P3 T__Re0 10.0KEMC C2M PG D1} o & M2 | F1_FMC M2C PG R8S 10.0 c4 gND gND B26
FMC_DP_C2M _N3_A31 BEg—CSM—Z BE’S’—MSC—E AT1_FMC DP_M2C N3 PG_C2M PG_M2 C5 GHB Gmg B23
FMC DP_CoM P4 _A34 _G2M | _M2C N "7 FMC DP M2C P4 FMC PRSNTn _ H2 8 B22
FMC DP CoM N4 A35 '| DP4 G2M P DP4_M2C_P "A35FMC DP M2C N4 828 | PRSNT_M2C_L D34 FMC JTAG RST Ri84. A10.0 co | GND GND g7g
DP4 C2M N~ DP4 M2C N 8 FMC_SDA 31, <oa TRST (D33 FMC_JTAG TMS » cr2_| SND oD [B18
FMC DP C2M P5 A38,| oo oo b o woc p | A18_FMC DP_M2C P5 8 ¢ FMC sCL___Ca0y 508 TMS FD31_FMC JTAG TDO > 14 c1s | NP oD [B15
FMC DP_G2M N5 _A39 5_C2M | 5 M2C_P ["A79 FMC DP M2C N5 SC O ["D30 FMC JTAG TDI T cie | G G Bi4
FMC DP CoM P6_B36 | PP5_G2M N DP5_M2C_N "By FMC DP M2C P6 K4 TDI D29 JTAG MUX TCKS ci7 | GND GND g7y
DP6_C2M_P DP6_M2C_P »—2— CLK2_BIDIR_P TCK 13,14,19,25 GND GND
FMC DP_C2M N6 _B37 B17_FMC DP_M2C N6 CLK2_BIDIR, CLK3_BIDIR, K5 C20 B10
DP6 C2M N DP6_M2C N i CLK DIR onlv on High 15— CLK2 BIDIR_N GND GND
FMC DP_CoM P7_B32 B12_FMC DP_M2C P7 ar _DIR only on Hig J2 H4 FMC CLK M2C PO C21 BY
DP7_C2M_P DP7_M2C_P Pincount versions. #<—7— CLK3_BIDIR_RCLKO_M2C_P GND GND
FMC DP_C2M N7 _B33 B13_FMC DP_M2C N7 J3 H5 __FMC CLK_M2C_NO C24 B6
DP7 C2M N  DP7 M2C N »%—2 CLK3 BIDIR_NCLKO_M2C_N GND GND
B28 B8 G2__FMC_CLK M2C _P1 VAR_VCCIOP C25 B3
*gog¥ DP8 C2M P DP8_M2C P [Fpg—= B1 CLK1_M2C_P G5 —FmeGIK Moo G531 GND GND g5
*gor¥ DP8 C2M N DP8_M2C N g7 %—"4 CLK DIR  CLK1_M2C_N G59-| GND GND 570
“Bo5!| DP9_C2M P DP9 M2C P —gg— FMC_GAOQ C34 B40 c32 | GND GND [~
%2223 DP9 CoM_ N DP9 M2C_N —2— GAO RESOQ [——x GND GND
FMC_GA1 D35 | SA R88 cas | SND ND [c3e
GBTC ¢ p |-D4_FMC GBTCLK M2C PO 9 GA1 DNI [ G G 1
K- Mot D5 _EMC GBTCLK M2C N 9 ASP-134486-01 = ASP-134486-01 =
g '[EO—',\\"f —'; B20 FMC _GBTGCLK M2C P1 9 VREF_FMC
gBTgLK}fMgng B21_FMC_GBTCLK_M2C_N1 5 T
- = 67 66 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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FMC PORT B

Copyright (c) 2013, Altera Corporation. All Rights Reserved.

JaF
E20 [ =
J4A Blue means change from current Altera FMC spec J4C Egg GND GND E}Z
GND GND
FMC PORT B INTERFACE K25 J30 E29 5K
DEVCLKR FMCB LA RX CLK P_G6 G18 _ FMCB LA RX P4 K26 | HB PO CC HB P11 —j31 Eag | GND GND [Fg
FMCB LA RX CLK N _G7 | “A-P0-CC LA P16 "Gi9FvcB LA RX N4 FMCB LA RX CLK P 10 Jz24 | HBNO.CC HB N1 Faq Ed2 | GND GND 7E5
DEVCLK FMCB DEVCLK p___Ds | MANOCC LA N16 "Bo6FMCB LA RX P11 Alt. DEVCLKB FMUB‘UFRY‘CTR‘N_B_ —RX_CIK_ ;1 J25 | HB_P1 HB P12 35 Es5 | GND GND [
FMCB DEVCLK N___D9 '-Af"fgg LA P17 ™B51  FMCB LA RX Ni1 0 “Fao | HBN1 HB_N12 —E35~¢ E40 gND gND ET
FMCB_LA TX_P16 H7 | FA-NT_ LA_N17 =523 Alt. DEVCLK FMCB_LA_TX_CLK_P 0 < F23 | HB_P2 HB_P13 [~E57 ¢ o | GND ND (F3g
FMCB LA TX Ni6 Hs | LA-P2 LA P18 CC I7c53 FWWE E21 | HB N2 HB N13 "K34 K3 | GND GND "F36
SYSREF (M->C) _FMCB LA RX Pi2Gg |-AN2 LA N8 CC "o~ FMCB LA TX P o ore 10 E22 | HBPS HB P14 K35 K6 | GND  GND I3
LA_P3 LA P19 FMCB_LA_RX_P[15:0] <=5 HB N3 HB_N14 22 GND GND
FMCB LA RX N12G10 H23 __FMCB LA TX NI K9 F30
LA N3 LA _N19 8,10 Fos 33 Ki5| GND GND E>r
FMCB LA TX_P7 H10 G21__ FMCB LA RX P2 FMCB_LA RX_N[15:0] “Fo6 | HB_P4 HB_P15 [~j34 ¢ K15 | GND GND a4
LA P4 LA_P20 8,10 <221 HB N4 HB_N15 e GND GND
FMCB LA TX N7 H11 G22 _FMCB LA RX N2 Eo4 F34 K18 F21
FMCB_SYSREF D11 | AN LA_N20 7455 FMCB LA TX P12 FMCB_LA_TX_P[17:0] “Ezs | HBPS HB_P16 IF35 k21 | GND  GND rfg
SYSREF (C->M) LA_P5 LA_P21 — {1810 <221 B N5 HB N16 |Fraa> GND GND
FMCB_SYSREF NDi2 | LA . H26 FMCB LA TX Ni2 Kog | HB_ A K37 Ko4 Fi5
LA N5 LA _N21 FMCB_LA_TX_N[17:0] #5g9 | HB_P6_CC HB_P17_CC [Rkag < GND GND
FMCB LA RX P8 C10 G24__FMCB_LA RX Pi _LA_TX_| ! K29 K38 K27 Fi2
FMCB LA RX N8 C11 | -A-P6 LA_P22 mE55FMCB LA RX N1 L1810 o7 | HB_N6_CC HB_N17_CC |~ j3g K3o | GND GND g
LA N6 LA_N22 FMCB_CLK_M2C_P[1:0] <28 | HB_P7 HB_P18 37X GND GND
FMCB_LA TX P10H13 D23 __FMCB LA RX P5 Alt. SYSREF (M->C) _CLK_M2C_| ] J28 J37 K33 F6
LA_P7 LA P23 »10 <=8 1 B N7 HB_N18 =t GND GND
FMCB LA TX N10H14 D24__FMCB LA RX N5 K36 F3
LA N7 LA N23 FMCB_CLK_M2C_N[1:0] o Fos E33 Kas| GND GND |5
SYNC (C—>M) FMCB_LA TX_P6 G12 H28 FMCB LA TX_P9 L > ““Fag | HB_P8 HB_P19 I"F34 J1_| GND GND 7520
LA_P8 LA P24 <=2 HB N8 HB_N19 FEaox GND GND
FMCB LA TX N6 G13 H29 _FMCB LA TX N9 E27 F37 J4 G38
LA N8 LA_N24 <E=L HB P9 HB P20 |Feaa= GND GND
FMCB LA TX PO D14 G27 _FMCB LA RX P13 E28 F38 J5 G35
LA_P9 LA P25 <=9 HB N9 HB_N20 eas— GND GND
FMCB_LA TX_NO D15 G28__FMCB LA RX Ni3 K31 E36 J8 G32
LA_N9 LA_N25 o2 HB_P10 HB_P21 [Feemx GND GND
FMCB LA RX P7 C14 D26 __FMCB LA TX Pi4 K32 E37 J11 G29
LA_P10 LA_P26 FMCB_DP_C2M_P[3:0] »<——— HB_N10 HB_N21 —x GND GND
FMCB LA RX N7 C15 | ‘A1 10 oo [[D27 _FMCB LA TX Ni4 _DP_C2M_| o Jia_| SN0 oD [G2s
FMCB_LA TX P4 H16 — — C26 Alt. SYSREF (C->M) ASP-134486-01 J17 G23
FVCBTATX Na HT7| LA_P11 LA_P27 G5 FMCB_DP_C2M_N[3:0] 55| GND GND G5p
LA_N11 LA N27 =255 9 4B Y53 GND GND (557
B FMCB_DP_M2C_P[3:0] GND GND
FMCB LA RX P6G15 |\ ) LA pog | H31 _FMCB LA TX P5 Alt. SYNC (C->M) — o Fa [ o oo hApi2 |E3 J26 | SND GNP (a4
FMCB_LA RX N6 G16 H32 __FMCB LA TX N5 _ “F5 Fid J29 G11
LA N12 LA N28 FMCB_DP_M2C_N[3:0] %214 HA NO_CC  HA N12 [-Erax GND GND
FMCB LA TX _P15D17 G30__FMCB LA RX_PO E2 ET2 J32 G8
LA P13 LA P29 »9 %—E54 HA P1 CC  HA P13 5= GND GND
FMCB LA TX N15D18 G31_FMCB LA RX_NO E3 E13 J35 G5
FMCB LA RX_P15c18 | MA-N13 LA_N29 ["434  FMCB LA TX P17 FMCB_GA[1:0] K7 |HANTCC HANIS I j35 Jgzs | GND  GND 7G4
LA P14 LA_P30 > <l HA P2 HA P14 GND GND
FMCB LA RX N15C19 H35 _FMCB LA TX Ni7 K8 J16 J40 Gl
FMCB LA TX _P3 Hig | LAN14 LA_N30 "533 FMCB_LA RX_P9 U6 | HAN2 HA_N14 —F7g~¢ A3 | GND GND ["a40
FMCB LA TX N3 H20 | WA-P15 LA P31 ™534  FMCB LA RX N9 FMCB_C2M_PG <7 | HAP3 HA_P15 7~ Re | GND GND ["a37
LA_N15 LAN31 57 VOB TA TX Pa SO »—=— HA_N3 HA_N15 [—— Hg | GND GND [a36
LA P32 "H3g FMCB LA TX N2 F7 E15 Hiz2 | GND GND ["A33
LAN32 Fa3s—EMGB LA RYX P10 FMCB_GPIO[7:0] *—Fg| HA_P4 HA_P16 51> F75 | GND GND Fass
LA P33 ™537 FMCB LA RX _N10 L8 g6 | HAN4 HAN16 Miis ™ A1t. SYNC Aig | GND GND ["a59
LA N33 “—E> HAP5  HA_P17_CC o= - o1 GND GND [Fasg
*RT0| HANN5  HA_N17_CC jyg> (M~>C) Hoa GND GND age
ASP-134486-01 SYNC, (M->C) K11 |HA_P6 HA_P18 I"j19 = Hez | GND  GND 7354
T Jo | HANG HA N18 I'F19™ FMCB LA RX P14 Hao | GND  GND 745
*—=2— HA_P7 HA_P19 GND GND
Jio | HA - F20 __FMCB LA RX Ni4 Hag | & g A20
FMCB_SYSREF_N 0 R4011.___ FMCB LA TX_N13 _FMCB_DEVCLK N 0 R4A15.__FMCB LA TX CLK N VAR_VCCIOP < HA_N7 HA_N19 H36 HB NB AT7
FMCB _SYSREF P 0 FMCB LA TX P13 FMCB DEVCLK P 0 FMCB LA TX CLK P J4E FMCB LA RX P3 F10 | . WA poo |E18__FMCB GPIOO H39 gND gND A16
R0 RAOY 3.3V FMCB LA RX N3 Fi1 | HA_P8 P20 "Ef9—FMcB GPio1 p2 | & GND ["Al3
T D32 E39 Eg | HA N8 HA_N20 mg79——FMCB_GPIO2 D3 | GND ND A7
DNIR4Q]2. LMK_SYSREF_FMGCB_P DNIRA4017. LMK CLK_FMCB_P 8P3VAUX VADJ I"F40 “El0 | HAPY HA_P21 P50 FMCB_GPIO3 D6 | GND GND "Ag
12 12 E10 |
DNI DNI D40 VADJ G539 K13 | HAN9 HA_N21 "534 FyicB GPIo4 D7 | GND GND ["Ag
= = = 12 — = 12 3P3V VADJ e HA_P10 HA_P22 GND GND
RO 0¥ C39 F40 Ki4 | HA- | J22 __FMCB_GPIO5 D10 A5
3P3V VADJ o HA N10 HA_N22 GND GND
D36 Jiz | HA- | K22 __FMCB_GPIO6 D13 A4
J4D D3s | 3P3V K40 “Jiz | HA_P1 HA_P23 —53—FMICB GPIO? Dis | GND GND a7
3P3V VIO_B_M2C {~j35 =12 HATNT HA_N23 Big| GND GND 339
FMCB DP C2M PO G2, oo cov o ppo oG p |C8__FMCB DP_M2C_PO 12V VIO_B_M2C VREF_FMCB ASP-134486-01 TRANSLATOR D22 GHB GNB B38
FMCB_DP_C2M_N0_C3 0_C2M | 0_M2C_P 67 FMCB DP_M2C NO C35 Ki D25 | G G B35
DPO C2M N DPO_M2C_N 12POV VREF_B_M2C GND GND
FMCB DP_CoM P1 A22 A2 __FMCB DP_M2C P1 C37 Hi D28 B34
DP1 C2M P DP1_M2C P 12POV VREF_A_M2C GND GND
FMCB DP_CoM N1 A23 < P [/A3__FMCB DP_M2C N1 D37 | & g B31
FMCB _DP_G2M_P2 A26 BEK 2M—Q B';’,1—',\\"A2 —';‘, A6__FMCB _DP_M2C P2 PG_M2C only on High D39 HB NB B30
FMCB _DP_C2M N2 A27 2 C2M | 2 M2C_P "AZFMCB DP _M2C N2 3.3V Pincount versions. 3.3V ci |G G B27
FMCB DP_C2M P3 A30 | DP2 C2M N DP2 M2C N mA75 FMCB DP_M2C P3 T R4sg 10.0K _FMCB_C2M PG D1 F1i___FMCB_M2C PG R34 10.0 C4 | GND GND g5
DP3 C2M P DP3 M2C_P PG_C2M PG_M2C GND GND
FMCB_DP_C2M N3 A3 A11_FMCB_DP_M2C N3 JTAG_MUX_TCK c5 B23
A34)| DPS C2MLN - DP3 M2C N ma7g FMCB_PRSNTn _H2 cg | GND GND 7822
<222y DP4 CoM P DP4_M2C P [Harex 6,28 PRSNT_M2C L c848 GND GND
A35 Al5 D34 FMCB JTAG RST R345. A10.0 C9 B19
AN DPACEMN - DP4_M2C N 6 FMCB SDA  C31 [ TR (D33 _FMCB JTAG TM 5 39pF ci2| SND GND 'Bis
H’ﬁgg DP5_C2M_P DP5_M2C_P Hﬁ]g 6 5 MCB SCL €30 SCL TDO ggé Emgg jmg %J, 13 8}2 GND GND S}i
*“B36? DP5_C2M N DP5_M2C_N [-gyg K4 TDI D29 JTAG MUX TCK» 13,14 R4002 ci7 | GND GND g7y
HBW DP6_C2M_P DP6_M2C_P HBW CLK2 BIDIR, CLK3 BIDIR HKS CLK2 _BIDIR_P TCK 13,14,19,24 <20 GND GND B10
B3z DP6_C2M N DP6 M2C N —gy5~ and CLK_DIR only on High < Jp | CLK2 BIDIR N H4 FMCB CLK M2C PO 874 Cai | GND GND g7
>T33’ DP7_C2M_P DP7_M2C_P W Pincount versions. W CLK3_BIDIR_RCLKO_M2C_P H5 _EMCB CLK M2C NO Co4 GND GND B6
%2229 DP7 CoM N DP7 M2C N e »%—2 CLK3 BIDIR_NCLKO_M2C_N GND GND
B28 B8 G2__FMCB CLK_M2C _P1 VAR_VCCIOP C25 B3
%559 DP8_C2M P DP8 M2C_P [-gg—= B CLK1_M2C_P &5 FMeE GLR Mot 1 = G55 GND GND g5
%554 DP8_C2M N DP8 M2C N [ga—= %=1 CLK DIR  CLKi_M2C_N - 59 GND GND &15
TB250| DP9.CoM P DP9 M2C P "gg— FMCB_GAQ c34 B40 ca2 | GND  GND [7cag
<222) DP9 C2M N DP9_M2C N —>— FVCE GAT B35 | GAO RESOQ [——x RS G35 GND GND &35
GAT GND GND
D4 FMCB_GBTCLK M2C PO 9 DNI [ ]
gg%b‘ﬁg—mgg—s D5 _FMCB GBTCLK M2C_NO 9 ASP-134486-01 = ASP-134486-01 =
BTOLKO M2C_N |"B20 FMCB GBTCLK M2C P 9 VREF_FMCB
gBTgLKlfMgng B21_FMCB_GBTCLK_M2C_N1 5 T
N R i E _I= D ! o1 o Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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QSPI Flash & Reset Circuit

3.3V
3.3V
3.3V 0.1uF || C319
u19 [
ue6
v 2 41y ND
. QSPI_I00 15 | oo cC R403 cc G
7 <_QSPL_IOf1 8 DQ1 20.0K
; é SEE: :8§ ? DQ2/VPP/W#  DNU1 —xg S9 S VR RESET 2 COLp RESETn R402 100K o
basHoLD# - Dhu2 6 15052 PB COLD RESETn MAX811 R401 =
7 [——QSPICLK 16 DNUS T PB Switch 0
© DNBg 12
QSPI_SS0 7 13 DNI__RESET_HPS _UARTA N
7 I:> St# BHH? 14 = USB_RESET IS ACTIVE HIGH AND IS INVERTED R407 :>>29
. X THROUGH THE MAX V SYSTEM CONTROLLER
19 I:> MAX QSPI RSTn 3 RESET 0
VSS
DNI__RESET_HPS_UARTB_N
[ >»29
N25Q512A83GSF40F R408 >
. 0 ENET HPS RESETn
RA09 [ 20
3.3V
TP2 DNI  ENET DUAL RESETn
RG59 D> T
R481
2.00K .
MAX_QSPI_RSTn 1% - HPS RESETN 7,19 HPS_RESETn
Input only to AV device cold reset
3.3V
3.3V
0.1uF__ || C318
[
ue5
3.3V PLACE NEAR QSPI FLASH R400 41vec oND M
20.0K
" sio 3| UR RESET L2 WARM _RESETn R399 100K |
C339 1 O—':'—C 2 PB_WARM RESETn MAX811 R398 =
4.7uF P.1uF PB Switch 4.70K, 1%
Input/output to AV device warm reset
} i MICTOR_RSTn D>7 1419 MICTOR_RSTn
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USB_FPGA_TXEn
USB_FPGA_DATA[7..0]

R71
R70
R73
R63
R72
R68
R64
R69

R62
4.70K, 1%

USB 2.0 OTG, Micro SD Card

USB INTERFACE

Current limit for

Rseti of 137k is 1.013A

5.0V
USB RESET 19 [ O Hgg E‘E&ET
USB_CLK 7L } »
a USB_NXT USB_5.0V
USB_NXT 7
L = — o |2 LT
USB_STP 7 IN ouT * S
USB DATA[Z.0] 7 2 USB DATA[7.0] gzuF % " s mon 1% -
USB 2.0 OTG ' e
. USB 50V  USB EXTVBUS 2 |_—— 137K AUF
R20 FLAG o L8
DNI 7 9
3.3V USB. VDD ON GND_PAD —
MAX145238 =
USB_VDDA
R21
DNI
3.3V
el 2el R
U4 - . 3.3V USB_5.0V
USB_FPGA 5.0V USB_FPGA 2.5V USB_FPGA 3.3V R43 100K USB_DATA0 24 SanE  re = 31 = R26
_FPGA 5. PLACE NEAR FT245RQ _FPGA_2. _FPGA_3. WoOe T =
54 USB_DATA1_23 Bﬂﬁ? 2aea 93 <REGEN 100K L co ||amuF
Rs3 USB DATAZ 22 | At >>>>  >> o |3 USB_CPEN [
R52 USB DATAS 21 | o ATA2 EXTSB 10 USB_EXTVBUS = Ji
316 317 312 33V [R5 USB DATA4 20 | DATAS Us MICRO_USB_CONN
c43 c48 C44 BRaz USB DATA5 19 | DATA vBUS 14 USB_VBUS R19 820,1%
47uF PAuF 47uF AUF 470F PAUF BRai USB DATA6 18 | Dhh SV USB DM _N
R32§ a3 USB_DATA7 17 DATA? 2B [7 USB DP P
DNI s USB_ID
= = = | usB clk 14
= USB_NXT 11 %gOUT %0 |21 USB X0 _ _C39 ||30pF
USB DR 12 | N O 22__UsB X i i
USB_STP 13 4 2 R27 =
ST LS w
USB_RBIAS 32 1 = T 24Miiz
RBIAS gmg 2 — ] ca2 I|30pF
USB_RESET PHY 9 33 ¢ ¢ =
USB FPGA INTERFACE RESET GND_FLAG 1 =
USB_FPGA 5.0V USB_FPGA 2.5V R22 USB3300 =
USB FPGA RESET 19 USB_FPGA_RESET U6 "|' 12.0K R25
USB FPeA WR 8 < USB_FPGA_WR 8 [ out K _ _ 10.0K USB_RESET Ri8 0 USB_RESET PHY
_FPGA | L USB_FPGA RDn C303 7 2 G304
USB_FPGA_RDn 8 USB_FPGA TXE <6 | NC7 SENSE 3 R347
8 | - *—21NC6  NC3 —=
1 USB _FPGA_RXFn 1uF 5 4 511K C308 1uF _ 3.3V PLACE NEAR USB3300 USB_VDD USB VDDA
USB_FPGA_RXFn 3 USB FPGA DATA[7..0] SHDNn GND 9 —
8,10 K > = — EPAD 0.01uF = — T T
) [T3010 = . T T
297 307 306 298 300 302 301
USB_FPGA_2.5V €299 c311 €305
USB_ FPGA. 5.0V 4.7uF PJUF {) AuF PJUF {) 1uF 4.7uF {) AuF PJUF 4.7uF uF
° ° $ ° ?
F P GA U S B USB_FPGA_3.3V — — — —
USB_FPGA_5.0V | J5 55V
5V F USB C49 | |0.01uF SD_CLK 5 4
U o © 47uF s il CLK VDD
8 - - Je = SD_CMD 3 | ovp C22 10 [ci1
10.0K o o = = 3A,300hmFH  MICRO_USB_CONN cacE |2
USB_FPGA_DATAOQ 80| oaa0 © 9 3 L9 A SD_DATO 7 | ot ot [10 2.20F F p.1uF
USB_FPGA_DATAT 2 05 > 9 15 USB F DM N_{/ SD_DATI 8 0 CAGE [y
USB FPGA DATA2 32 | DATAT > © USBDM 7 USB F DP P SD DAT2 7| DATI CAGE 3
DATA2 > USBDP DAT2 CAGE L
USB_FPGA DATA3 8| Dhta ® R65 0 SD_CD DAT3 2| 28 $ 6 =
USB_FPGA DATA4 31 DATA3 TXE# |21 __USB FPGA TXEn VNV CD/DAT3 SS
USB_FPGA DATA5 6 DATA“ RXF# 22 __USB FPGA RXEn N _ N _ o _
USB_FPGA DATAG 710 ATAg # MicroSD_skt e
USB_FPGA_DATA7 3 | DaTA7 oscl k&Z USB_FPGA_2.5V ~ - ~ - ~ - = TP3
05Co M T X i X N n Micro SD / USB INTERFACE
9 R60 10.0K SD_DAT?2 SD_DAT2
USB_FPGA WR 11 WR PWREN# = SD _CD DAT3 > ;SD?CD DAT3 —
USB_FPGA RDn o) ¥ oD L4 SD_DATO $ 7 SD_DATO
# oNe [z D6 ,[ESD5V3U2U D5 _[ESD5v3U2U D7 JESD5V3U2U SD_DAT1 S % SD_DATT
USB_F_RESET PHY 18, peseTs aND gg SD_CMD » 2 SD_CMD
O MW AGND
L—OZG TEST 2288¢%°2 GND_PAD 33 SD CLK >»7 Sb_CLK
- FT245RQ L = _ _
USB_FPGA_2.5V = = Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
Titie . -
USB FPGA RESET R67 0 USB F RESET PHY Arria V SoC FPGA Development Kit Board
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User /O, RTC

3.3V B1
D39 Red_LED R4000 B2 B4
MAX_ERROR \\K R689 49.9
D40 _ Green_LED 5.0V 2.5V_REG_HPS
MAX_LOAD \\K R688 49.9 2x16 LCD 12C
I2C ADDRESS: 0x50 HEADER 3X1 HEADER 6X1 S 8
<< 7 R501 3.3V
D38 G{s\e“_LED . Note to assembler: Use this resistor KoK DNI
MAX_CONF_DONE K 690 49.9 to attach to LCD Header (follow 10K0 , U3t .
assembly instructions). vVCC VL
D43 _ Groen LED 7 ) TRI_STATE |- REQ A0
5] 5| VCCIO2  VL_102 7,20,33
D42  Green LED 3 GND
PGM_LED1 \\K R694 49.9 MAX3373
D41  Green LED I2C_SCL DISP
PGM_LED2 \\K R695 49.9 [2C_SDA DISP 8
9
10
LCD_HEADER 12C ADDRESS: 0x40
—= 3.3V
2.5V_REG_HPS T L
.5V_REG_ I|I C79 H 0tuF | 3 [yoe  veackup 4 VBAT
_ o, 3.3V
20 SOr b B g1 oo saw 2B S0 B ]
1 5= 2 PGM GONFIG R692 4.70K, 1% SC N 4 — BT
PB Switch 15 G515 —
S13 | 73| GND NC6 [
i =H— 2  pPGM_SEL R691 4.70K, 1% 12 | NCT NC7 = o
1 ©  Opgswich 7 NC2 NC8 |5
1 == 2 MAX_RESETn R435 4.70K, 1% =
' OpB Switch DS1339C
2.5V_REG_FPGA
D20 Green_LED
FMC _PRSNTn \\K R91 49.9 S14
i =If— 2 CPU RESETn R687 4.70K, 1%
———O O, - 5
PB Switch LED INTERFACE
2.5V_REG_FPGA PGM_LED[2:0]
D8  Green_LED "|' SO L
FMCB_PRSNTn \\K R348 49.9 2.5V_REG_HPS
S8 USER_LED_FPGA[3:0] -
| 1 —':'—:C 2 USER_PB_HPSO0 R388 4.70K, 1%
PB Switch
s7 MAX_ERROR 19
i =—f— 2 USER PB HPS1 R389 4.70K, 1% MAX_LOAD
T O OpgSwich MAX CONF_DONE g}g
3.3V s6
D16 Green LED T 1 == 2 USER _PB HPS2 R390 4.70K, 1%
USER LED HPSO \\K R369 49.9 Tt O OpgSwich
S5
1 == USER _PB HPS3 R391 4.70K, 1% )
D15 Green LED Tt O OpgSwich USER_LED_HPS[3:0] 7 FMC_PRSNTn "
USER_LED_HPS1 R370 49.9 ’
K 1.5V_REG_FPGA USER_DIPSW_HPS[3:0] FMCB_PRSNTn
o = CE— 625
D14  Green_LED 1 == 2 USER_PB_FPGAO R392 4.70K, 1%
USER LED HPS2 \\K R371 49.9 T Os OFB Switch USER_PB_HPS[3:0] 7 DIPSW INTERFACE
3
{ =—Il— 2 USER PB FPGA1 R393 4.70K, 1% USER_DIPSW_FPGA[3:0]
D13 Green LED T O OpgSwich >4
USER _LED HPS3 \\K R372 49.9 S2
"_10_D_CP§S 'tUhSER PB _FPGA2 R394 4.70K, 1% PUSH BUTTON INTERFACE
WILC
2.5V_REG_FPGA s PGM_SEL 19
D12 Green LED 1 2 USER PB FPGA3 R395 4.70K, 1% PGM_CONFIG
USER_LED_FPGA0 \\K R373 49.9 — O Opgswitch 33V MAX_RESETn %&3
= - USER_PB_FPGA[3:0]
D11 _ Green LED SW1 [ >4
USER_LED FPGAT1 \\K R374 49.9 12 = ; Hggg B:ﬁgw :gg? Sgg? 3;8&1/ CPU_RESETn 1319
oo @ LD ]g p— i Hgg; B:;’gw :ggg Sggg 3-;8? 1 2.5V_REG_FPGA D Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
reen 70K, 19
| = . A\NOE YA\ -
WSERLLED FreAz ¢ ASTS 492 P == e bW oAl Rose L N M Arria V SoC FPGA Development Kit Board
10 P 7 USER DIPSW _FPGA2 R386 4.70K, 1% 53] Copyright (c) 2013, Altera Corporation. All Rights Reserved.
D9 \Ei\reeniLED 9 —_ 8 USER DIPSW_FPGA3 R387 4.70K, 1% ISize Document Number Rev
ER _LED FPGA R37 49.
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UARTS PORT A and PORT B

u25
7 —J_UARTA RX 30 vee 33V_USB_UARTA _ VIO_USB_UARTA
] I UARTA_TX 2 T Ri18 0 DNI J22
L 32 Rl ° R119 . a_~_4 5V USB_UARTA Li1 USB MINI-B
XJ2 J23 8 cclo A 1
A 1 3 DMA N ° /742792780 2 -
5 i USBDM DDA P 3
] USBDP
7 R108 0 4 [
8815452 CON2 3 | 5
] | cs c83
39pF 39pF I~
33V 5 RESET_HPS_UARTA N 18 NG T T p p
Green_LED N// D21 220 R442 UARTA TX_LED 22 HCQ . i b il e = 1
P UARTA_RX_LED 21 Nes = wo o 20 33V.USB UARTA VIO USB UARTA  5V_USB_UARTA ™= o
o—0
Green LEDN D22 220 R441 % NG5 18 % 2 z
NC6 [— >
% 9 o a 94  |C86 102 [C105 87 C84
pd =z
3.3V_USB_UARTA o o%%%l ~ o AuF |2.20F AuF |2.20F AuF [47uF =
R112 10.0K_PWR_ENA o “ TPD4S012DRVY
5V_USB_UARTA &
T R115 RESET_HPS_UARTA N_Ri{7. A10.0K FT232R = = i
4.70K, 1% = )
U36
UARTB_RX 30 vee 33V_USB_UARTB _ VIO_USB UARTB
7 K oV —
] UARTB_TX 2 V30T T R140 0 DNI J27
L 32 ° R141 5V_USB_UARTB Li5 USB MINI-B
XJ3 J30 8 vecio NV A 1
/AN 1 3 DVMB N ~ {/ 742792780 2 Cm
2 6 USBDM DPB P 3
2] USBDP
7 R133 0 4 o
881545-2 CON2 3 [ 5
3] | c120 _L_ ci2t
T s9pF 39pF o~
3V p RESET_HPS_UARTB N 18 N . T T P p
Green LED /7 D23 220 R494 UARTB TX_LED 22 HC2 ® it i M e = 1
P UARTB_RX_LED 21 Nes wo+ho 92 33V.USB UARTB VIO USB UARTB  5V_USB_UARTB ™= P
Green_LED D24 220 R493 10 0=z
> i 2 .y -y - T
9 o 9 128 |C125 134_[C146 26 |ci22
3.3V_USB_UARTB o, oscl o AuF |2.20F AuF |2.20F AuF |a7uF =
R136, 100K PWR ENB 58g ©OSco TPD4S012DRYR
5V_USB_UARTB zo8
T R135 RESET_HPS UARTB N _R139. A10.0K " FT232R = = .

4.70K, 1%

24
33

i)

2
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On-éoard USB Blaéter |

FPGA USB INTERFACE
USB B2 DATA[7:0]

>4 USB_B2 DATA[7:0]

FX2 SDA __ R662 0 MAX_SDA
J50 3.3V
USB MINI-B
1 VBUS_5V C246 H 0.1uF USB_FULL X 4 USB FULL
< 2 FX2 D N USB_EMPTY §:| 4 0SB EMPTY
3 FX2 D P Us7 USB_SCL I SS4 USB SCL
= 4 R315 DNI 1 [ano vee 4 USEB USB_SDA 74 USB_SDA
5 i USB B2 CLK 4,19 USB_B2 CLK
~|o MAX TT USB RESETn 4 USB_RESETn
100K R264 FX2 RESETh 2 |——— |3 k1 USB_OEn 4 USB OEn
= RESET MR 7 FX2 PA2 B1 H8 FX2 PBi USB_RDn
i = MAX8T1 FX2_FLAGC ci|19-B1 Bt 10_B1_H8 I"j3 FX2_PB3 USB_WRn i Den
Us3 ) FX2_PA7 cz | 10-B1.C1 10_B1_J3 74 FX2_SCL 4 USB_WRn
I0_B1_C2 I0_B1 J4
1 FX2 _FLAGA D1 | 10 B1. _B1 J4 75 FX2_PD6 M570 PCIE JTAG EN
3 | oo DD+ 2 FX2 PA3 D2 :875178; :87517‘{2 J6 FX2 PD4 119 M570_PCIE_JTAG_EN
1M R334 - 3.3V FX2 _PA4 D3 | 0Bl  B1.J6 "8
LRGN/ o S 3\ | J8
= TPD2EUSB30 Us1 3.3V EXTRA_SIGO E3 :8751723 :8751{8 J9 FX2_SLWRn
— 2 RESET FX2 PB4 Fi| /0Bl _B1_J9 73 FX2 SLRD
’ T 8; AVCC RESET Eg - Fx2S SCL_ Re79 2.00K FX2 PA6 F2 | 10_B1_F1 I0_B1_K1 75 X5 PO7 MAX V USB INTERFACE
[l = AVCC SCL 'G3 FX2 SDA_R677% A 2.00K | FX2_PB2 F3 | I0_B1_F2 I0_B1_K2 73 FX2_PD5 USB_CFG[11:0] .
Z7F | c2sr G1 SDA ' FX2 FLAGB Gi | 'O B1 F3 10_B1_K3 "¢z FX2 PA5 L_>19 USB_CFG[11:0]
VGG 10 B1_G1 I0_B1 K4 .
B7  FX2 WAKEUP FX2 PBO G2 | 10 B1_  B1 K4 k5 C JTAG TDO EXTRA SIG[2:0] .
Qg VCC WAKEUP Y FXo PA: G371 10.B1_G2 I0_B1_K5 kg CITAG NS > 19 EXTRA_SIG[2:0]
c5 | VCC H7 FX2_FLAGA FX2 PB5 A1 | 10 B1.G3 10_B1_K6 (7 C_JTAG TDI
E7 | VCC CTLO 'G7 FX2 FLAGB USB DISABLEn __H4 | |0 B1_H1 I0_B1_K7 "kg C JTAG TCK USB DISABLEN
Eg | VCC CTL1 g FX2 FLAGC FX2_PB6 H7 | /O B1 H4 I0_B1 K8 ["qg M570_CLOCK S 14 USB_DISABLER
VCC CTL2 I0_B1_H7 I0_B1_K10 —— FACTORY STATUS 18 '\F/IEZDOTéDFI{\(()CSﬁATUS
FACTORY REQUEST .
EL bminus RDYO 5 B s EPM570GF100 X 19 FACTORY REQUEST
DPLUS RDY1 C USB MAX TCK __ R684 0 FX2_PDO
USB_B2 CLK G2 B2 U56D C_USB MAX TDI R682 0 FX2_PD2
24M XTALIN C1 IxFTCA_lI_(m CLKOUT X MAX 11 C USB MAX TDO _R666 0 FX2 PD3
CONFIGURATION B MAX TMS ___R683 0 FX2_PD1
24M XTALOUT c2 ! IAouT C US
G8 H3 FX2_PBO MAX_SDA J7 K9 FX2 RESETn
Exo PAT e m? ES? & =5 PB] IO1/DEV_OE I01/DEV_CLRn JTAG INTERFACE
FX2 PA2 Fs H4 FX2_PB2 C_USB_MAX_TDI H2 | o 101/GCLKOp | E2__USB B2 CLK
FX2 PA3 F7 | PA2 PB2 "Gg FX2 PB3 C_USB _MAX TCK H3 3 1ok otackoP [ E1_Fx2 PBY JTAG TCK 14 JTAG TCK
FX2 _PA4 Fe | PAS PB3 "H5 FX2 PB4 C_USB_MAX_TMS NI IO2§GCLK2p F8 USB_CFG7 JTAG_TMS )':; 14 JTAG TMS
FX2_PA5 Cs | PA4 PB4 "G5 FX2_PB5 C_USB_MAX_TDO J2 P LETD M570_CLOCK JTAG BLASTER TDI__ by 114 JTAG BLASTER TD!
PA5 PB5 TDO I02/GCLK3p _ B
FX2 PA6 c7 | bh Poo [F5 FX2 PB6 JTAG BLASTER TDO | >14 JTAG BLASTER TDO
FX2 PA7 Ce | PA6 H6 FX2 PB7 EPM570GF100 L - -
PA7 PB7
U56C
H2 A8 FX2_PDO
RESERVED EB? A7 EX> PD1 P U56A 1V
F1 1 AGND pD2 |22 FX2 PD2 BANK 2 WAX 11
F2 AG FX2 _PD3 JTAG_TX Al c3 USB_CFG3 POWER
AGND PD3 g3 FX2 PD4 JTAG _RX Az | 10_B2 A1 10 B2 C3 64 WE70 PCIE JTAG EN c5 cé
H1 PD4 a3 FX2_PD5 FACTORY REQUEST A3 | !0 B2 A2 16 B2 C4 g USB B2 DATA7 Ee | GNDINT  VCCINT g7
A4 | GND PD5 "53 FX2_PD6 USB_CFG5 A4 | 10 B2 A3 I0_B2_A6 ["Fyp USB_B2 DATA5 F5 | GNDINT  VCGINT g
B4 | GND PD6 a2 FX2 PD7 USB _RESETn A7 | 10.B2 A4 10_B2 F10 mFg USB B2 DATA6 A5 | GNDINT - VGCINT g
c4 GND PD7 USEOES 5| 10_B2_A7 I0_B2_F9 [g7p RST GNDINT  VCCINT y
D7 | GND USB_RDn Dio | 'O B2 B8 10_B2 B10 Fg USB_CFG8 D5 E4
5| GND USEWRR 59| 10_B2_D10 10_B2_E8 515 Aot 57| GNDIO VCCIOT &g
GND FACTORY STATUS __Ag | !0.B2 D9 I6_B2_C10 —pg USB_FULL E5 g“g:g xgg:gl G6
CY7C68013A_VFBGA SC_RX Ai0 | |0 B2 A9 I6_B2 D8 —pg USB_EMPTY F6 1.5V_REG_HPS
= ‘ o Blowin ol Slove ol L F
VBUS 5V R685 100K FX2 WAKEUP USB_CFG4 B3 | \O-bo-5 9B [ A8 USB_SCL a7 | SNBiS veclo | os
PLACE NEAR CY7C68013A EXTRA SIGT B4 | 10 B2 | B2 A8 A5 USB_SDA 1= F7
3.3V USB_CFG6 B5 :8—33—52 l'g—BBZQ—ég G8 EXTRA SIG2 = veeloz
Ress | Cs42 USB_B2 _DATAO Bg | 10 B2 | B2 G8 "5 USB_CFG10
USB B2 DATAI co |0 B2 B9 I0_B2_G9 "G1g USB_CFGO V77 EPM570GF100
200K | O0.1uF USB_B2 DATA2 cs | 0. B2 G9 I0_B2_G10 g USB_CFG1 V81
C841 USB B2 DATA3 B7 :o,gg,cB:g | (')OEEZH'P H10 USB_CFG2 V80
USB B2 DATA4 c7 |8752707 |07B27J18 Ji0 USB_CFG9
= = 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF ——c— —Pe
EPM570GF100
1v8 = PLACE NEAR MAX Il (U14)
D35 1.5V_REG_HPS TRST 19 3.3V 1.5V REG_HPS  1V8
JTAG _RX \\K RESn JTAG RX R651 562 | RST 5519
Green_LED . R672. ~ ~_1.00K USB SCL
- R670 1.00K_USB_SDA c825 | C826 | C827 | C829 c828 | €830
D36 [
JTAG TX \\K RESn JTAG TX R650 562 | R673 7.00K_USB_FULL C_JTAG TCK 0 ~B660 JTAG TCK
) I_Reri 1.00K_USB_EMPTY C _JTAG TMS 0 R661 _JTAG TMS 04uF | O.1uF | O.1uF | O.1uF 0.1uF | O.1uF
Green_LED I C_JTAG TDI 0 R664 JTAG BLASTER TDI
~ D34 R669 1.00K_FACTORY REQUEST 33V CJTAG TDO 0 R665 _JTAG BLASTER TDO
SC_RX \\K RESn_SC_RX R652 56.2 | 3.3V — = —
1 J51 25V _REG_HPS
Green_LED R362 1.00K C USB MAX TCK 1 2
D33 C USB MAX TDO 3 ;’ i 4 R645 DNl JTAG BLASTER TDI Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
SC_TX \\K RESn_SC_TX R653 56.2 R377 1.00K C USB MAX TMS 5 5 6 6
7 8 Tl 7 :
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OVERTEMP :>> 19

PM2 FAULTB11

-
Vi VAR_VCCIOP FPGA P M t 1
VAR _VCC N 2 B OWQI’ Onl OI‘
RSNS SNS
SENSE_PAD 12V
V4 VAR_VCCIO
VAR VCC P w—— J20 1
SENSE_PAD 2 TSENSE FAN CNTL
V78 1.1V_VCC 22 23 2021
1.1V VCC N RSNS oS |2 Qf
SENSE_PAD B3 FDV305N ¢
V79 1.1V_REG_VCGC
1.1V_VCC P RSNS oS |2
SENSE_PAD —
V72 1.5V_FPGA
1.5V_FPGA N RSNS SNS 2 FAN_2pin_Conn
SENSE_PAD
V71 1.5V_REG_FPGA
1.5V FPGA P oS oS |2
SENSE_PAD
V68 25V _FPGA
25V FPGA N 2
RSNS SNS 3.3V_PM_FPGA
SENSE_PAD R307 10K SCL_PM
V67 25V _REG_FPGA | R313 10K SDA PM
25V FPGA P Ll p—F
SENSE_PAD 12V
R301 TK_C274] [0.1uF_C275| [0.1uF__ ] T
R3o0 ¥ VIK ] ! ¢
. Us4
R299 1K_C272] [0.1uF 273 [0.1uF__ ]
Rase L 14 VIN_sNs LTC2977 VIN_EN (2= —— C839
R297 TK_C270] [0.1uF_Ic271] [0-1uF 2.5V FPGA V 0 P 36 34 0.1uf
T R2os VK | 1 2.5V FPGA V 0 N 37 | YSENSEPO REFP 35
— 55V FPGA | P 42 xggmgg’;ﬂf RE,':I'\g 13
R295 TK_C268| [0.1uF_IC269] [0.1uF 2.5V FPGA I N a3"| VSENSER! X
R294 T [ 1.5V FPGA V P 6 39 2.5V _FPGA VDAGPO
VSENSEP2 VDACPO
1.5V FPGA V N 47 38
1.5V FPGA 1 P 25 | VSENSEM2 VDACMO 45
- VSENSEP3 VDACP1 |o—x
| Rai6 TK_C279] [0.1uF_Ic278] [0.1uF | | 1.5V FPGA | N 49 | VSENSER: AR IS
R317 ¥V IK | 1 | 1.1V VCC V P 52 | VSENSEM3 CM1 77 1.5V_FPGA VDACP2
| S VAVSORVAN =5| VSENSEP4 VDACP2 =
h VVeET B 55| VSENSEM4 VDACM2 &3
R325 TK_C281] [0.1uF_IC280] [0.1uF__ 1.1V VCC I N 63 xSEHSEK’f \\//gﬁcl\js 51
R326 K| | | VAR VCC V P 54 | VSENSEMS CM3 55 1.1V_FPGA VDACP4
VAR VEE VN T VSENSEP6 VDACP4 2
. VARG B 5| VSENSEMS6 VDACM4 3¢
JEE TK__Co85| [0.1uF_Ic284] [0.1uF VAR VCC I N 3 ¥SEHSEV \\/’3:0,55 57
R333 K 1 SENSEM7 CMS5 759 VAR FPGA VDACPS&
I VIV 1l VDACP6
SCL_PM 28 58
2= scL VDACM6
_ SDA_PM 27 | SCL VDACHE 760
R335 TK__C289] [0.1uF_Ic288] [0.1uF PM2 ASELO 32 §SEL VDA(CD:M; 61
R336 K 1| [ PM2 ASEL1 33 ASEL?
M SRTL0 30 | conTROLO VOUT ENO |2 2.5V FPGA _RUN {37 2.5V_FPGA_RUN
p— p— S oo 55 ] CONTROLA1 VOUT EN1 F=—X
= = PM RsTn 22 | GONTROLL VoUT N g 1.5V FPGA RUN (a6 1:5V_FPGA_RUN
VOUT_EN3 [—
Emg Eﬁﬂggg? gi EAULTBO00 VOUT ENg g 1.1V_FPGA RUN (o5 1-1V_FPGA_RUN
FAULTBO1 VOUT_EN5 [
Emg Eﬁﬂggl? gg AT VoUT ENe 1? VAR FPGA_RUN (a5 VAR_FPGA_RUN
FAULTB11 VOUT EN7 [——x
PM SHARE CLK_ 21 | qace oy ALERTE |22 PM_ALERTB
AnenTB 20 PM_PWRGD
3.3V_PM_FPGA 19 | o VPVC\-‘IR 15
65 | VP VDR 18 3.3V_PM_FPGA
GND pad VDD33 OUT (2
VDD33_IN
R302 = | c847 | c290 | C286
10K LT02977 0.1uf |0 1uf_€1uf
PM2 ASELO Address Select ‘ : '
PWRMON2 = 7'h5E N N
PM2 FAULTB0O e
PM2_FAULTBO1 =
PM2 FAULTB10 PM2_ASEL1

1

®

SCL_PM 0

12C_SCL

SDA PM 0

2C_SDA

R308
R312

2.5V_FPGA VDACPOQ

1.5V _FPGA VDACP2

1.1V _FPGA VDACP4

VAR _FPGA VDACP6

SCL_PM
BB
PM_SHARE_CLK

PM_CNTLO ' >>g§gg
PM_CNTL1 » 3233
PM_RSTn > 3233
PM_ALERTB

PM_PWRGD B;gggg

10,19,32
A

2.5V_FPGA_VDACPO
1.5V_FPGA_VDACP2

= 1.1V_FPGA_VDACP4
a5 VAR_FPGA_VDACP6

SCL_PM
SDA_PM

PM_SHARE_CLK

PM_CNTLO
PM_CNTL1
PM_RSTn

PM_ALERTB
PM_PWRGD
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FPGA Power Monitor 2

V3 1.5V_VCCD_VCCH
1.5V _VCCD N RSNS oS |2
SENSE_PAD
V2 1.5V_VCCD_VCCHP
1.5V_VCCD P R
SENSE_PAD
V5 1.16V_VCCT
1.15V_VCCT N o 7
SENSE_PAD
V6 1.15V_VCCTP
1.15V_VCCT P R 7
SENSE_PAD
V74 1.15V_GXB
115V GXB N 2
RSNS SNS 3.3V_PM_FPGA
SENSE_PAD R240 SCL PM SCL PM 12C_SCL 104931
V73 1.15V_GXBP | R234 SDA_PM SDA PM 12C SDA >S10'19'31
1.15V_GXB P RSNS oS |2
SENSE_PAD 12V
R246 TK_C232] [0.1uF_C231] [0.TuF__ ] T
Roa7 ¥ V1K f T @
- Us4
R248 TK_C234] [0.1uF_IC233] [0.1uF
R249 KT | 14 12 1.15V_GXB_VDACPO 1.15V_GXB_VDACPO
— VIN_SNS | 162977 VIN_EN . — (807 1.15V_VCCT VDACP2 35 1.15V_VCCT VDACP2
| R250 TK_C236] [0.1uF_IC235] [0.1uF 11,5V GXB V_P %6 | \sensEro erp |34 0.1uf 1.5V_VCCD_VCCH VDACP4 4 1.5V_VCCD_VCCH_VDACP4
BN e |t e e A e
- ' VSENSEP1 NG
R236 1K__C227] [0.1uF_IC229] [0.1uF | 115V GXB | N a3 | VoENSER!
R235 1K | | ng xgg x E‘ 23 VSENSEP?2 VDAGPO gg 1.15V_GXB_VDACP0O ggk lPDIR/IA >SS1'33 SCL_PM
N 1:15\/ VCCT 1 P 48 VSENSEM2 VDACMO 40 31,33 SDA_PM
| Re3g TK__C220] [0.1uF_IC226] [0.1uF | | 1.5V VCCT I N 29 xSEHSEK’AS \\/’g:‘051 H_
Ro26 ¥V 1K 1 ! | 1.5V VCCD V P 55 | VSENSEM3 CM1 27 1.15V_VCCT VDACP2 PM_SHARE CLK PM_SHARE_CLK
| 1.5V VCCD V N 53 | VSENSEP4 VDACP2 77 PM _CNTLO . »31.33
RV VGED 1 P 5| VSENSEM4 VDACM2 &3 BV GNTLS < g}gg PM_CNTLO
RO TK_C212] [0.1uF o216 [0.7uF ] 1.5V VCCD T N 63 | VSENSEPS VDACP3 —g3— PM_RSTn 5 133 EM_CNTLY
R220 K | | | 54 | VSENSEMS VDACMS 755 1.5V_VCCD VCCH VDACP4 31,33 PM_RSTn
VSENSEP6 VDACP4 ‘
1 54 PM_ALERTB PM_ALERTB
2 | VSENSEM6 VDACM4 =55 PM_PWRGD 3133 M _PWRGD
— — 37| VSENSEP? VDACP5 57— 31,33 -
- - VSENSEM7 VDACMS5 |35
= SCLPM 28 VDACP6 5
SBE P57 SCL VDACMS |55
PM3 ASELO 32 | SDA VDACP7 53
PM3_ASEL1 33 QSEE’ VDACM7
PSR0350 conTRoLO VOUT ENO |2 1:15V_GXB_RUN {142 1.15V_GXB_RUN
SEer——>2—| CONTROL1 VOUT EN1 o—
PM RSTn 22 | GONTROLL VOUT ENs g 1.15V_VCCT_RUN (42 115V_VCCT_RUN
VOUT_EN3 [—
Emg Eﬁﬂggg? gi FAULTEOO VOUT ENg g 1.5V VGCD VOCH RUN _——4p  1:5V_VGCD_VCCH_RUN
BV FAULTR 025 | FAULTBO1 VOUT_EN5 M5~
Vs FAULTET 28| FAULTB10 VOUT_EN6 [—7—=
FAULTB11 VOUT _EN7 —
PM_SHARE GLK 21 | (\ice )0 ALERTE |2 PM_ALERTB
ALERTE 20 PM_PWRGD
3.3V_PM_FPGA 19 | o VPVC\-‘IR 15
&5 | % VDo [18 3.3V_PM_FPGA
GND pad VDD33 OUT ]?
VDD33_IN
R245 = C210 [C209 |C211
10K LTC2977 = = =
0.1uf |0.1uf |0.1uf
PM3 ASEL1 Address Select
PWRMON2 = 7'h62 ~ ~
PM3_FAULTB0O e

PM3 FAULTBO1

PM3 FAULTB10

PM3 FAULTB11

PM3 ASEL1
PM3 ASELO
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SCL_PM

(o132

R624
0

2C_SCL _HPS

(72028

SCL_PM

SDA PM

R625
0

2C_SDA HPS

oy

oy 72028

SDA_PM

PM1 ASELO

Address Select

PWRMON1 = 7'h5C

PM1_ASEL1

0.1uf |0.1uf |0 1uf

-
V33 3.3V_HPS H PS P M t
3.3V_HPS N 1 2 - Ower Onl Or
RSNS SNS
SENSE_PAD
V32 3.3V_REG_HPS
3.3V_HPS P 1 [ hsns sns -2
SENSE_PAD
V43 2.5V_HPS J36
2.5V_HPS N 1 2 - I2C Interface 1 2 SDA PM
‘ RSNS SNS 1 2
3 2l SCL PM
SENSE_PAD 513 6 PM_ALERTB
V44 2.5V REG_HPS PM_CNTL1 7 g g 3
2.5V HPS P 1 RsNs SNs |2 219 10
SENSE_PAD 112
V35 1.5V_HPS 5x6HDR
1.5V_HPS N 11 ——
SENSE_PAD e
V34 1.5V_REG_HPS =
1.5V_HPS P 1 2
RSNS SNS 3.3V_PM_HPS
SENSE_PAD
V36 1.1V_HPS
1.1V_HPS N 1 [ rsns sns L2
SENSE_PAD
V37 1.1V_REG_HPS
1.1V_HPS P 1 [ aons sns L2
SENSE_PAD
12V
R196 TK_C200] [0.TuF_C201] [0.TuF__ ]
R195 1K 1 © SDA _PM
. SCL_PM
R194 TK_C192] [0.1uF_IC197] [0-1uF U50 PM _RSTn
R191 K| [ 14 12 PM_PWRGD
- VIN.SNS | 1c0977 VIN_EN 7 —— c783
R190 TK_C185] [0.1uF_IC191] [0-1uF 1.1V HPS V P 36 34 0Auf PM_SHARE CLK
T Riss ¥V 1K f 1 1.1V HPS V N 37 | VSENSEPO REFP 735 PM ALERTB
N 11V HPS 1 P 42 xSEHSE'\P"O REE‘M 13 PM1_FAULTBO00
Ri77 TK_C181] [0.1uF_IC182] [0.1uF 1.1V _HPS I N 43 VSENSEM1 Y 7 PM1_FAULTBOT
R176 K 1| [ 15V HPS V P 26 | VSENSEM1 39 1.1V_HPS VDACPO PM1_FAULTB10
VSENSEP2 VDACPO
1.5V HPS V N 47 38 PM1_FAULTB11
VSENSEM2 VDACMO
_ 1.5V HPS 1 P 48 | VSENSEY VA0 [C40 PM_CNTLO
L Ri75 TK_C179] [0.1uF_C180] [O.1uF | | 1.5V HPS I N 29 | VSENSEP3 CP1 57— PM_CNTLI
Ri74 ¥ V1K f ) | 25V HPS V P 52 | VSENSEM3 VDACMI 47 1.5V_HPS_VDAGP2
VSENSEP4 VDACP2
| 2.5V HPS V N 53 5
A S SV TIPS P 55| VSENSEM4 VDACM2 | =3
R173 TK_C177] [0-1uF_Ci7g [01uF__ ] 2.5V HPS | N 63 xSEHSEI\PASS \\/’gp’fg\ig 51
Ri72 K | ol | 3.3V HPS V P 64 55 2.5 HPS VDACP4
3.3V HPS VN 1| VSENSEP® VDACP4 75g PM_SHARE_CLK
: VSENSEM6 VDACM4 31,32  PM_SHARE_CLK
= 5.8V HPS | P 2 | VSENSEP7 VDAGPS5 22— PM _CNTLO & 31,32 PM_CNTLO
Ri71 TK_C175] [0.1uF_IC176] [0.1uF 3.3V_HPS | N 3 57 PM_CNTL1 S : —
' VSENSEM7 VDACM5 31,32 PM_CNTL1
R170 K 59 3.3 HPS VDACP6 PM_RSTn S
VDACP6 31,32 PM_RSTn
SCL PM 28 | oo VoA 58
_ SDA PM 27 | 35b o ACP? 60 PM_ALERTB 3130 PM_ALERTB
BES TK_C190] [0.1uF_IC184] [0.1uF PM1_ASEL0_32 | 0% VoA [Cet ~ PM_PWRGD E};sfsz PM_PWRGD
R189 K| PM1_ASEL1_ 33 AEEL? CM7 :
PM CNTLO 30 | ASELY VoUT ENo |- EN 1.1V HPS
PM_CNTL1 _ 31 5
— = PM RSTn 22 | CONTROL1 VOUT_ENT =g EN_1.5V_HPS
- - WDI/RESET VOUT EN2 |
VOUT _EN3
PM1_FAULTBOO 23 | _\ \ roo VOUT ENg |8 EN_2.5V_HPS
PM1 _FAULTBOL 24 | )i TBof VOUT EN5 |-
these GND connections to BMI FAULTSTT 8| FAULTBI0 VOUT_EN6 {7 FHSSLHES ENT BV HPS 4 BN hbe
. . 39 1. |
each VSENSEMx pin FAULTB11 VOUT_EN7 EN 2.5V _HPS 3 EN_25V_HPS
needé[tj?)be’ pkicceﬁ CIBOEX PM_SHARE GLK 21 | ¢\ hce o) ALERTE gg Em é\ﬁgg EN 3.3V HPS 20 EN33V_HPS
foa pin of the : 19 | o P‘(,"Evc\ilg 15 1.1V_HPS_VDACPO 41 1.1V_HPS_VDACPO
&5 | 2P0 Vooea [18 3.3V_PM_HPS 7.5V_HPS VDAGCP2 a9 1.5V_HPS_VDACP2
- 25 2.5 HPS VDACP4 35 25 _HPS_VDACP4
GND pad VDD33 OUT 13 3.3 HPS VDACP6 20 3.3 HPS_VDACP6
VDD33_IN
= |C196 |C199 | C204
LTC2977
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DC_INPUT u4s
FDMC8878
J34
CONN JACK PWR 1
2 2
|_| NVE ] 13 m" 5
3 <
Ll
19V
DC Input = 4
u72
3 1
5 GATE oUT |5
IN VDD |
5 GND [~
*—21 NC EP_GND
D31 LTC4357
47
L——K—I FDMC8878
—— MMBD1205 1
. 12V_ATX 2
T {3 F"‘I\ 5
J33 4
1 com  +12v |2 e .
o 4 5 GATE ouT 5
COM  +12V IN VDD |
5 GND [
1 ATX-POWER_4P —>1 NC EP_GND
) LTC4357 .
12V
Q6
FDMC8878
12V_ATX 1
2 )
3 GATE ouT é
IN VDD [
5 GND [
*—21 NC EP_GND
LTC4357 as €L
FDMC8878 B
1
12V_REG 2 )
4
uss
3 1
5 GATE OuT |
IN VDD [
5 GND [
x—=— NC EP_GND
[TC4357 ne

Power 1 - DSC Input & 12V, 43.3V Output

DC_IN
C198 C168
C174 C189
/E7UF 7uF 22uF ——22uF DC_IN
5V 25V 25V INTVCC 1
= D45 C708
U71 W, CMDSH-3 ——22uF
RJK0305DPB ‘°|Q10 25V
bdrain-tab
26 30 4, | = L25 3.3V _
INTVCC 1 25 | N oo TG1 C709 0.1uF " ke —
C657 PWR1 EXTVCC 24 EXTVCC BOOST{ 29 H 2 m 1
4.70F swi k2! 10|Q9 V70
3.3V_SHDNn 38 )| CUN RJK0301DPB 'Z‘drﬂm-mb ~
= 371 ITEmP1 Bat |2 -l 21 sNs RsNs [ ' 1o —Lor08
59 1L 3 e Z | 100uF 330uF
T ITH1 VFB1 SENSE_PAD @ 6.3y
R583 TK/SS1 = 2 oV
20.0K 12V_SHDNn 13 39 LTC3855 S1P ) N __ Rs8 %)
367 RUN2 SENSE1+ f 40113855 SIN Aok <
i 2 SENSET- c723 0 R577 ENSE_PAD
ILIM2 1 4.02K =
L S ITH? pGoop1 8 S 1uF : -
= TK/SS2 I '
INTVCC 1 M ° _ R578 _DIFFOUT
35 115K
FREQ
C752 |C658 CMDSH-3 DC_IN
—oree ¢ % MODE/PLLIN D44 R570
1000pF | 1000pF C656 2.55K
R581 cLikout RJK0305DPB ‘|7 0|Q2 N
R582 169.0K Sdrain-tab 'Z‘dram-tab RJK0305DPB 25V
200K 4 | saND1 TG2 22 4yl = L
4| 22 \pe eleo eleo 21 = = 12V_REG
28 21 €635 0.1uF
= — PGND1 BOOST2
- - 22 | bGND2 [ — 2
— 181 Ne swa 2 1 | Q8
C659 ne RJK0301DPB Va6
C724 C687 | 100pF = a2 |22 rain-tab C556
— e T e [ A gnd_pad 4 pF 2 SNS RSNS 1
82pF  22pF | R552 VFRo B VFB2 AN » 68uF  |68UF 68UF
C753 57.6K SENSE PAD Z 25V 25V 25V
p— — lVFB2
22pF R579 8 LTC3855 S2P __R543 3.92K Q v
SENSE2+ z
52 3K 1 DIFFOUT 12 9 LTC3855 S2N NN ) R569
) 10,] DIEFOUT SENSE2- — 636 ONI < 11.3K =
= 3.3V 11 DIFFN PGOOD2 |1ZPG 12V o.mFT -y ENSE_PAD
— LTC3855EUJ T
R548
100K
SW5
R676 SW SLIDE-4P2T
1.00K DC_IN DC_IN —b
T 100K R321 7 1 R323 100K T A D A
POWER LED 12V_SHDNn 82]‘?[22 3.3V_SHDNn n ®
9~ i -3
PO/ . .
D37 R320 R322 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
W BLUELED 20.0K  12V_ATX 4 12V_ATX 20.0K
5 o | 5 BN e Arria V SoC FPGA Development Kit Board
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Power 2
P02-11401R 1-15V FPGA CORE

RESISTORS ¢ RES,1.15K OHMS,1.0%,1/16W,0402

1.1V_vCe 1.15V_VCCP
P02-14067R ™

RESISTORS ¢ RES - 665 OHMS 1.0% 1/16W 0402
—63—0

3A, 30 Ohm FB __[C395
" [100uF

12V 6.3V
c824 | c784 .
——22uF—=—22uF
25V 25V
1.1V_FPGA_VDACPA\ S 215.0K R640 VFB 1210 4 1210
R634 0 =
m Vout=1.15V
> 12V SW_VCCP 1.1V_REG
| u74
3.3V ) CMDSH-3
T __Re33 10.0K LTC3866 1.1V RUN 23 [0 vin 2 INTYCC T ce1s
1% 20 220F
R632 137K 22 | oo PGOOD = D46 25V o] V76
I A5 VCC TRACK 24 | =/Fo. L C785 = Z | SENSE_PAD | V75
il [C806 ITH T T - - Z | SENSE_PAD
= 0.1uF VFB 5 INTVCC |8 _L4.7uF z o
SEFe 5| VFB - w|Q4 i Z
DIFF O 3 18 P2 EXT )
1.1V_VCC 21| DIFFOUT EXTVCC 45 BST [|_o.1uf 'Z'drain-tab o«
DIFF_O | 5; MODE_PLLIN - BOOST C786| l_ 4| RJK0305DPB L27
ITH - 4 DIFEN TG 14 N — 1.1V_REG_VCC 1.1V_VCC
| R641 6 | snepp Y EE SW_vce 2 A~~~ 1 R232 T
C809 <R638 15K 11V _REG 7 ENSM SéG 12 olo ° 0.220H ¢ ¢ 0.001
220pF 0K I | SNSAP 8| naap 3 744308033
= C803| | RJK0301DPB 'Z‘dram-tab
ceos 0.22uF INTVCC RG% 9 |\ cLkouT 112 , 214
- R [SV1[s2]
665 25 11
1500pF 217 | [ | SGND PGND [——]
AN = [TC3866 =
R218 SW_VCCP )
T8k V™
u9B
A5 U9A
A8 G“B ND [EL G5y Aux PGOOD L
A7 | G G F6 A5 | AU GOO VAR_VCCIOP VAR_VCCIO
GND GND BIAS 0.003
B5 F5 12V Al _ 1T R102 T
56| GND GND [E7 = 1 VOUT1 a5 o
57 GND GND [F3 | VINT VOUT2 a5 330
C5] GND GND 5 G326 T3 VIN2 VOUT3 a7
GND GND _lc VIN3 VOUT4
C6 Fi Ki Bi C321 10uF 25V
GND GND VIN4 VOUT5 =
C7 G1 10uF 25 K2 B2 C327 =
GND GND VIN5 VOUT6
D5 G2 K3 B3 2.2uF R46
GND GND VING VOUT?
D6 G3 ] B4 0.1uf 3.3V_SET 154K
D7 GND GND &7 — T VIN7 VOUTS |57 XJ7
£ GND GND &5 - 5| VIN8 VOUT9 (&5 A R45
Eo | GND GND g VAR_FPGA_RUN VING VOUT10 =3 = 2.5V SET 226K
£5 GND GND 5 . VOUT11 &7
E4 | GND GND 3¢ L2 RUNN/SS ~ VOUT12 Iy 881545.2 R56 R57
GND GND VOUT13
E5 K5 D2 1.8V _SET 82K 300K |
GND GND RT VOUT14 ®
E6 K6 3.3V D3 J6
E7 | GND GND |7 T R410 10.0K SHARE ~ VOUT1S —pg 1 2 R55
GND GND SYNC VOUT16 11 23 15V SET 540K
. Dy K7 513 4[56
= LTM8025 1 J 7 ? g 8 R44
— LTM8025 o1/ oo 1.2V _SET 953K
2x5Header b
215.0K R411_ —— g1 VAR FPGA VDACPS .
1.2V 953k P02-16417R Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
1.5V 549k P02-14713R (0603) - - -
1.8V 383k P02-14133R + P02-15998R e Arria V SoC FPGA Development Kit Board
2.5V 226k P02-14130R _b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
3.3V 154k P02-15947R A A ISize Document Number Rev
=N o | B 150-0320807-C1 (6XX-44209R) [C1
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Power 3 - 1.5V FPGA

1.5V_REG_FPGA

R197

s

C194

727 726
2uF 2uF

22uF

22uF

jus]

I

[&0]
J
n

1.5V_FPGA VDACP2 5t

D28
LTC3605C_INTVCC FL
C638 1.0UF | CMDSH-3
Design Note: LTC3605C BOOST
Added extra 1uF at INTVCC due to 12V
sourcing Vbias pin of LTC3025-1 ) C666 2.2uF |
i 1 LTC3605C SVIN _ R168 10 _
<+ o — o o Cc616 C171 C169
8 & & § § = ——220F T—22uF
= 0.1uF 25V 25V
= z = [a) Q [ pd
< 3 &5 ¢ &8 = 25V 1210 1210
5 ¥ o E o © C665
a £ d = T 0.1UF
: CAD Note:
LT RT 1 1 50V e Regulator input caps
C3605C RT PVIN 8 - Place near regulator controller
2 17 \ .
PHMODE PVIN Design Note:
169.0K Prefer 0603 size cap
R167 3 16 LTC3605C SW 25V rated voltage is sufficient
MODE S L22
BRI = LTC3605C FB 4 15 Yy m
tss = Css x 0.6V/2uA
Ramp rate ~990us FB S 1.2uH
Isat = 11A
,||| Ces8 || 8300pF | 103e05C sS 5 | rracksss ow |14
| ' EXPOSED PAD L cies R183
Design Note: LTC3605C_INTVCC R182 DNl | TC3605C ITH 6 \ 13 39pF 15K
Ith is tied to INTVCC for ITH N SW 19
internal compensation K N
c193 1200pF R183 24.0K 1% o) N
CAD Note: ] P 2] _ 8 _ % \ %
Overlap R182 & R183 N\
pads at 1 of the pins C689 || 33pF 2 o 9 G (% (% g LTC3605C FB
Place resistor & cap [ \ g
near pin 6 — 46
P N o o o N R LT03605EUF
R573 0 R187
1.5V_FPGA_RUN 1.5V_FPGA_RUN LTC3605C_RUN —_ — 10.0K
31 D 3.3V logic signal
3.3V
T_R574 10.0K

Design Note:

DNI for ES device

Cad Note:
1 overlapping pad

R571 100K | PGOOD FPGA 1.5V

Cad Note:
C728 Place output caps
— near inductor

1.5V_FPGA

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

e Arria V SoC FPGA Development Kit Board

Copyright (c) 2013, Altera Corporation. All Rights Reserved.

Size Document Number Rev
B 150-0320807-C1 (6XX-44209R) [C1
Date:

Thursday, December 12, 2013 [Sheet 36 of 45
2 | 1




Power 3 - 2.5V FPGA

D30
LTC3605D INTVCC
C790 1.0UF | CMDSH-3
Design Note: LTC3605D_BOOST 1oy
Added extra 1uF at INTVCC due to
sourcing Vbias pin of LTC3025-1 ) C789 2.2uF | R162 10 T
LTC3605D SVIN _ -
25V FPGA 2.5V _FPGA FILT
< o — o o C755 C187 C188
B %f e I B 22uF 22uF L24
= 0.1uF 25V /)
- Z 5 2 8 & £Z 25V
s 23 & 9 8 = 1210 14
5 ¥ o E o © C773 3A, 30 Ohm FB
o z M = — 0.1UF Design Note:
5'0\/ SAD lN?te; X DCR = 40m ohms
— egulator input caps
LTC3605D RT 1 RT PVIN 18 - Place near regulator controller
R199 \
2 PHMODE PVIN 17 Design Note: 25Y REG_FPGA 25V FPGA
137K Prefer 0603 size cap .
1% 3 16 LTC3605D SW 25V rated voltage is sufficient R193 0.001
MODE sw L23
Design Note: = LTC3605D FB . 15 LYY ° ° °
tss = Css x 0.6V/2uA
Ramp rate ~990us FB Sw 1.2uH
C788 3300pF lsat=T1A Cad Note:
,||I | LTC3605D_SS 5 | TRACK/SS sw -4 C754 C772 €203 C725  Place output caps
[ [ EXPOSED PAD C202 R198 — near inductor
) — 15K 22uF 22uF 22uF 22uF
Design Note: LTC3605D_INTVCC R200 DNl | TC3605D_ITH 6 \ 13 39pF
Ith is tied to INTVCC for ITH sw 19
internal compensation K N d ¢
€207 || 560pF R201 475K 1% a
CAD Note: | [ 26% + _ 8 . g 2 =
Overlap R200 & R201 =
pads at 1 of the pins C787 || 10pF 2 9 9 © = =0 LTC3605D_FB R589 2150k 25V_FPGA VDACPO ,—
Place resistor & cap I N
nearpin 6 = N T = I - S ot
R596 0 R202
2.5V_FPGA_RUN 39 I:> 2.5V_FPGA RUN LTC3605D RUN — — 4.70K, 1%
3.3V
T__Rs97 10.0K ne
Design Note: 3.3V =
DNI for ES device T R590 100K PGOOD FPGA 25V
Cad Note:
1 overlapping pad
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
A = D A e Arria V SoC FPGA Development Kit Board
— n Copyright (c) 2013, Altera Corporation. All Rights Reserved.
= Size Document Number Rev
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Power 3 - 2.5V HPS

Cad Note:
Place near INTVCC pin

D29
LTC3605E_INTVCC
Ce664 1.0UF | CMDSH-3
Design Note: LTC3605E_BOOST
Added extra 1uF at INTVCC due to 12V
sourcing Vbias pin of LTC3025-1 ) C663 2.2uF |
i 1 LTC3605E_SVIN _ R165 10 _
25V HPS 2.5V_HPS_FILT
< o — o o c615 C165 C164
8 & & & S 22uF 22UF L19
— 0.1uF o5y
= z = a ) — z e
< 3 z < 8 = 25V 1210 4
3 2 3 E o ° 1 | Cces7 3A,30 Ohm FB
© - - [ O.1UF CAD Note: - .
LTC3605E RT 1 18 50V — Regulator input caps B%S':'zgf A\loor;ebhms
RT PVIN - Place near regulator controller -
R178 5 17 \ 2.5V_REG_HPS
PHMODE PVIN Design Note: T 25V HPS
137K Prefer 0603 size cap .
o 25V rated voltage is sufficient
19% R166 0.001
© 3 MODE SwW 16 LTC3605E_SW L20
B e = L7cas0sE FB 4 15 M * * *
tss = Css x 0.6V/2uA
Ramp rate ~990us FB SwW :-2UH1 A
sat = Cad Note:
ol 662 || S300pF i7cseose ss 5 | tRacK/SS Sw |14 C589 c172 C660  _|CB14  Place output caps
| [ EXPOSED PAD c170 R169 —_ near inductor
p— 15K 22uF 22uF 22uF 22uF
Design Note: LTC3605E_INTVCC R179 DNI L TC3605E ITH 6 13 39pF
Ith is tied to INTVCC for ITH \ SW 1%
internal compensation 475K 19% N\ d e
C183 | | 560pF R180 SK 1% a
CAD Note: | [ 26% \ ~ 8 - =) g —
Overlap R179 & R180 N\ B
pads at 1 of the pins Ce61 H 10pF E S._D (>3 S._D (% % \E LTC3605E FB
Place resistor & cap \
near pin 6 I — u45 R553 178K 2.5_HPS_VDACP4
P = N 9 9 F S & LTe3sosEUF % SO C&
R554 0 R181
EN 25V HPS 33 [ ) EN.25V HPS RUN_2.5V_HPS = = 470K, 1%
3.3V
[_Rsss, 10.0K e
3.3V =
T R549 100K | PGOOD HPS 25V
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
A 1= D A e Arria V SoC FPGA Development Kit Board
: n Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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Power 3-1.5V & 1.5V FPGA

D27
LTC3605 INTVCC

C470 || 1.0UF | CE!SSH—B
Design Note: LTC3605 BOOST

Added extra 1uF at INTVCC due to 12V
sourcing Vbias pin of LTC3025-1 ) C4a71 2.2uF |
i 1 LTC3605 SVIN __ R163 10 _
<+ o — o o C510 C158 C159
‘\‘ g}1< b R B R ——oouF T —2auF
= 0-1uF 25V 25V
- z = [a) Q [ pd
< 3 & S & = 25V 1210 1210
) < ] [ o n C493
a £ d = T 0.1UF
: CAD Note:
LT RT 1 1 50V e Regulator input caps
3605 RT PVIN 8 - Place near regulator controller
2 17 \ .
PHMODE PVIN Design Note:
169.0K Prefer 0603 size cap
Rﬁ%g 3 16 LTC3605 SW 25V rated voltage is sufficient 1:5V_REG_HPS 1.5Y_HPS
MODE SW L17 ) R159 0.003
Design Note: = LTC3605 FB 4 .5 — Y Y Y ° ° °
tss = Css x 0.6V/2uA
Ramp rate ~990us FB sw :'ZUH A
sat =11 Cad Note:
,||I G472 || 8800pF | T1c3e0s ss 5 | tRackss sw |14 c148 C511 C528 |C494  Place output caps
[ I EXPOSED PAD G149 R157 — near inductor
_ 15K 22uF 22uF 22uF 22uF
Design Note: LTC3605_INTVCC R154 DNI | TC3605 ITH 6 \ 13 39pF
Ith is tied to INTVCC for ITH N SW 19
internal compensation K N\ d et
C136 1200pF R153 24.0K 1% o) N
CAD Note: I I b * _ 8 . g N 2 =
Overlap R153 & R154 —
pads at 1 of the pins C473 || 33pF z Q Q o (% (% \Q LTC3605 FB
Place resistor & cap \
near pin 6 1 - u40 R521 215.0K 1.5V_HPS VDACP2
P = Noo© o o m N 8 LTo3505EUF S
R152
R520 0 — —
EN 15V HPS 33 [ EN 1.5V HPS RUN_1.5V_HPS = = 10.0K
3.3V
T_Rsig 10.0K
3.3V =
R523 100K | PGOOD HPS 1.5V
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
A = D A e Arria V SoC FPGA Development Kit Board
: n 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 R143 & R144
pads at 1 of the pins
Place resistor & cap
near pin 6

EN_3.3V_HPS

Power 3 - 3.3V HPS

Cad Note:
Place near INTVCC pin

3.3V_REG_HPS

R138

3.3V_HPS

C

gl

425
22uF

C131 C391

_1C399
_EZUF

Cad Note:

Place output caps

near inductor

22uF 22uF

66.5K

3.3_HPS_VDACP6

D25
LTC3605A _INTVCC
C429 1.0UF | CMDSH-3
Design Note: LTC3605A BOOST
Added extra 1uF at INTVCC due to 12V
sourcing Vbias pin of LTC3025-1 ) C428 2.2uF |
' 1 LTC3605A SVIN _ R134 10 N
< o — o o C400 C119 C118
a gif b I I B 22uF 22uF
- 0.1uF 25V
= z = ) Q = z
S 3 z 9 g = 25V 1210
a ¥ 8 g o © c415
| z o — —
© g 0-13*: CAD Note:
50 — Regulator input caps
LTC3605A RT 1 RT PVIN 18 - Place near regulator controller
R142 2 17 \
PHMODE PVIN Design Note:
90.9K Prefer 0603 size cap
o 25V rated voltage is sufficient
1%
© 3 MODE SwW 16 LTC3605A_SW L16
Design Note: = LTC3605A FB . 15 LYY Y
tss = Css x 0.6V/2uA
Ramp rate ~990us FB sw 1.2uH
c427 3300pF fsat = 11A
p
I|I H LI Rnh 20 2| TRACK/SS sw 2 R137
EXPOSED PAD L ciz e
R143 DNI \ 39pF '
LTC3605A_INTVCC LTC3605A ITH 6 ITH | SwW 13 P 19,
C137 | | 220pF R144 69.8K 1% o
1 z & z 2 2
C426 || 5pF > 0] ) 1] =2 2 \O LTC3605A FB
| | o o > o @] @] o
PR — U33
= Sl 2 | N & LTC3605EUF
R509 0 R145
33 I:> EN_3.3V_HPS RUN_3.3V_HPS = = 2.55K
1%
3.3V J
T__Rs10 10.0K 3.3V =
3.3V logic signal T
R506 100K PGOOD 3.3V
A =TV
=N :
=

CO—

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

e Arria V SoC FPGA Development Kit Board
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Power - 1.15V_HPS, 5.0V, 1.8V

CAD Note:
D26 Regulator input caps 12V
Place near regulator controller T
1.15V_HPS INTVCC ° °
C474 1.0UF \ CMDSH-3
Design Note: 1.15V_HPS _BOOST __061 C324 C417 C416
Added extra 1uF at INTVCC due to 2 2uF 12V ——22uF ——22uF ——22uF ——22uF
sourcing Vbias pin of LTC3025-1 G496 il 25V 25V 25V 25V
S ) LTC3605B SVIN _ R151 10 . 1210 1210 1210 1210
< I\ — o ) C450 C147 C135 1
8 & & § § = oAuE ——22uF T —22uF =
= z E o o = z 25V 25V 25V
< 3 g Q 3 S 1210 1210
5 ¥ % E o © C495
a £ o = —T 0.1UF
: | CAD Note: Design Note:
1.15V_HPS RT 1 18 50V —  Regulator input caps 0.001 ohm sense resistor
RT PVIN Place near regulator controller minimized IR drop @ 3A
R156 \
316k 2 PHMODE PVIN 17 Design Note: T
1% Prefer 0603 size cap
25V rated voltage is sufficient R164 0.001
L 3 MODE sw 16 1.15V_HPS _SW Lis
Design Note: 115V HPS FB 4 15 Y YT PY PY PY PY
tss = Css x 0.6V/2uA .
Ramp rate ~990us FB sSw 1.2uH
Isat=11A Cad Note:
. c512 || 1000pF 1.15V_HPS SS 5 14 C557 C558 C157 Place output caps
|”—{ | TRACK/SS EXPOSED PAD SW c155 R162 ——47UF near inductor
13.7K 22uF 22uF 6.3V
Design Note: 1.15V_HPS_INTVCC __ R158 DNI .15V _HPS ITH6 \ 13 39pF
Ith is tied to INTVCC for ITH N SW
internal compensation \ .
o \
CAD Note: 1.0nF I I Ci154 _ R161 10.0K | 3 8 i} o o L
Overlap R158 & R161 .
pads at 1 of the pins 68pF I I C513 Z o Q o % % \@ 1.15V HPS FB |
Place resistor & cap \
near pin 6 1 - U39 R535 .1V_HPS_VDACPO
P = Sl % | F F| & LTC3605EUF SO
\5530 0 1 1 R160
1.1V _HPS 33 I:> EN _1.1V_HPS RUN_1.15V_HPS — — 15K
3.3V 1%
T___R534 10.0K
3.3V —_
CAD Note:
R529 100K GOOD_1.1V_HPS Regulator input caps
Place near regulator controller
12V U10 5.0V
all__C76 | |22uF 4 12
I|| 2%V | VIN BD
ﬁ BOOST1 BOOST2 6—_|_
5.0V L32 C70 Fsw=1.7MHz Cc71 L31 1V8
0.1uF 0.1uF
A 3 SWi1 SW2 S ®
R80 6.5uH 6.5uH
52353 =6A 17 DFLs230 DFLS230 pip 'sat=6A 60
1 2 1 7 2 1
FB_5.0V 1« 14 Eé: Egg g L5 22uF
= C58 I I DNI 13 RUN/SS1RUN/SS2 9 DNI I I C59 L 4V
R79 11 15 R82
10k | Re 162K o | SYNC GND 1 10K
= LT3509EDE
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5 4 3 2 1
-
Power 4 - Linear Regulators
2.5V_REG_FPGA
1.5V_REG_HPS 1.5V_REG_FPGA
R467
10.0K
™ c7s T Jc3e7
3.3V DDR3 HPS VTT, VREF 10uF 3.3V DDR3 FPGA VTT, VREF 10uF
u73 — U68 —
18 VIN VLDOIN f 10.0K RS80 18 VIN VLDOIN f 10.0K Ra82
EN REFIN » EN REFIN *
R605 10.0K 9 R466 10.0K 9
PGOOD VTT_HPS_DDR3 S PGOOD VTT_FPGA_DDR3A
C782 VREF_HPS_DDR3 2 T C770 R588 c77 C347 VREF_FPGA_DDR3A 2 T C359 R478 C358
T 6 = vo -3 10uF 100K = oo T 6 = vo -2 10uF 100K oo
! REFOUT 2 Z2 VOSNs * ’ “ N “ REFOUT S ZZ VOSNs ’ ¢ ! N
= c781 ©ao c555 |C613 _|cess [c7e2 | css4 ) = C348 ©ao C430 [c392 |c387 |caes _|ca4st )|
TPS51200 _| o — — 1 TPS51200 |l — — 1
0.1uF - 10uF 10uF 10uF 10uF 10uF _ 0.1uF - 10uF 10uF 10uF 10uF 10uF _
1.5V_REG_FPGA
' C475
3.3V DDR3 HPS VTT, VREF 10uF
Ue69 —
13 VIN VLDOIN ? 10.0K R522
EN REFIN *
R524 10.0K 9
PGOOD VTT_FPGA_DDR3B
C477 VREF_FPGA_DDR3B a C476 R516 C452
—1 = <C —1
TiuE 6 =) VO 2 10uF 100K T onF
u REFOUT 2Z2 VOSNS * * ! N
= Cc514 ©ao ce67 _|C729 _|ce17 _[c559 |C756 )|
TPS51200 _|_ [, p— — 1
0.1uF — 10uF 10uF 10uF 10uF 10uF =
1.15V_GXB
33V - 5.0V 1.15V_VCCT
u53 3.3V - 5.0V
1 5 C217|| _1uF U22 T
2 IH% BsT i - 13 N T 2 C100|| _1uF
c213 o |10 = 1.15V_GXBP 1.15V_GxB 2 N N 1.15V_VCCT
4 ouT2 15— 1 o Rete 208 T ces 2 10 = 1.15V_VCCTP
SW OUTH * . OUT2 - 0.003
10uF 4 9 ] R128
= — 453K 1% SW OUTH .
= = [ — 8  VCCGXB . ) 10uF
SHDN ADJ [ R5T5 ® — — 6 8 vceT 453K 1%
% % PG —xX - - SHDN ADJ 7 \ g R123
28 pPG[—=x
115V GXB RUN 2 [ NP ©o R223 1.15V_VCCT_RUN zz
SRR R22J || LTC3026 24.0K C205 |C206 2 [ ~ar0 ] oo R122
— 1% 1] Si— R121 || LTC3026 24.0K C89 C101
3.3V 2.2uF - 19% ——22uF——
T Reo7 10.0K 3.3V 2.2uF
= T R468 10.0K
1.5V VCCD VCCH i
3.3V 5.0V VCCGXB 215.0K R635 1.15V_GXB_VDACPO
U4 [ »a
; N st |2 L c85 H 1uF VCCT 215.0K R477 a3 1.15V_VCCT_VDACP2
IN2 L
= : . ) 1.5V_VCCD_VCCH_VDACP4
C78 A OUT2 ;o = 15v_\%c:D_vocn;{|1°06 MV;\LIQCD_VCCH VCCDH 215.0K R457 —Sa 5V_VCCD_VCCH_VDAC
I10uF F— SW OUTH l .
= = 8 lsmoN.  ADJ 2 — e *
22 'p6
(OO} n n
0 R110 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
2 L > VR4 [ LTcaozs 4.99K c75 _|ceo P ’ ’ 9
gy | -VCODVECHRON " I R o e Arria V SoC FPGA Development Kit Board
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Power 7 - I:\rria VST Pow4er

Arria V SX (SoC) Power

VCCIO3C
VCCIO3C
VCCIO3C
VCCIO3C
VCCIO3C
VCCIO3C
VREFB3CNO

VCCIO3D
VCCIO3D
VCCIO3D
VCCIO3D
VCCIO3D
VCCIO3D
VREFB3DNO

VCCIO4C
VCCIO4C
VCCIO4C
VCCIO4C
VREFB4CNO

VCCIO4D
VCCIO4D
VCCIO4D
VCCIO4D
VCCIO4D
VCCIO4D
VREFB4DNO

VCCIO7G
VREFB7GNO

VCCIO8C
VCCIO8C
VCCIO8C
VCCIO8C
VCCIO8C
VCCIO8C
VREFB8CNO

VCCIO8D
VCCIO8D
VCCIO8D
VCCIO8D
VCCIO8D
VCCIO8D
VREFB8DNO

5ASTFD5K3_F1517

U41J
U41K
Arria V SX (SoC) Power 2.8Y. FPGA
1.1V_VCC AA27 1.5V_FPGA
T VCCPD3 "AA28 T AH29
VCCPD3 VCCIO3A
AA10 AA29 AJ30
VGG VCCPD3 VCCIO3A
AAT2 | VCC VecEDs [[AB22 AK35
AAT4 | VOE v 3 ["AB23 VREF_FPGA_DDR3A AM30 | VCCIO3A
AAT6 CCPD3 "AB24 AP35 | VCCIOSA
AAT | VCC VCCPD3 AR50 AT35—| VCCIO3A
AAzo | VCC VCCPD3 VCCIO3A
AJ31
ARz VCC AC10 VREFB3ANO
AA24 | VCC VCCPD4A maFqp AK28
AAvg | VCC VCCPD4A VCCIO3B
vee AL27
AB11 AB12 AN2g | VCCIO3B
ABT7| VCC VCCPD4BCD [~ap1s ATog | VCCIO3B
O1s] VCc VCCPD4BCD [~ag1e Alsg | VCCIO3B
viT| vce VCCPD4BCD [~agTg 55V FPGA VREFB3BNO
vas| VcC VCCPD4BCD [-aBTg PVIE
Vos vgg VCCPD4BCD
vV
V29 U2
Wis| VcC VCCPD7FG 1 ﬁgg VCCIO4A
Wao-| VCC R32 ANE| VCCIO4A
Weo| VCC VCCPD8 50 AL VCCIO4A
Woa | VCC VCCPD8 [j23 Aja—| VCCIO4A
Wes| VCC VCCPD8 j5g AGi10| VCCIO4A
Wes | VCC VCCPD8 j5g AR | VCCIO4A
vii| vee VCCPD8 [j5g [ | VREFB4ANO
vi5 xgg VCCPD8 15V_FPGA —
Yi7
vo VCC vcoram (328 L 2191 vecioss
Vo] Vee VCCPGM ANT5 ] VCCIO4B
vCe 13 { vccioss
v23 | VOO VREF_FPGA_DDR3B ANTO
Vo5 AMT2| VCCIO4B
vss| VCC AB{i4  25V_HPS_FILT AKT5| VCCIO4B
VGG VCC_AUX AE26 ANTT VCCIO4B
1.5V_VCCD_VCCH VCC_AUX —j58 T VAR_VCCIO VREFB4BNO
i R33 VCGC_AUX 2.5V_VCCAUX_SHARED T ~ B35
VCCBAT U15 T G311 vVociosa
VCC_AUX_SHARED VCCIO8A
G33 |\ cciosA
AB20 AA
Aba1| VCCD_FPLL VCCA_FPLL AB; ﬁg; VCCIO8A
AEg | VCCD_FPLL VCCA_FPLL [agag 33| VCCIOBA
T31| VCCD_FPLL VCCA_FPLL Hago H33| VCCIO8A
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