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FPGA Package Top View

/O Bank Usage VCCIO Voltage VREF Voltage VCCPD Voltage

1 BZL 0/14(0%)

2 BI1L 0/14(0%)

3 BOL 0/14(0% ) -

4 | 3A 28 /32( 88 %) 25V e 2.5V
5 3B 43 /48 (90 % ) 15V 0.75V 2.5V
6 4A SB/BO(T3%) 15V 0.75V 2.5V
7 S5A 25/32(78% ) 2.5V 2.5V
2 G5B 13/16( 81 % ) 2.5V 57 2.5V
9 6B 34/45 (76 % ) 15V 0.75V 2.5V
10 6A 48 /57 (84 % ) 15V 0.75V 2.5V
11 7A 19/19 (100 % ) 3.3V 3.3V
12 7B 20/22(91 % ) 3.3V 33V
13|7C 12712 ({100 % ) 3.3V 3.3V
14 7D 12/14( 86 % ) 3.3V 3.3V
15 8A 74 /80(93 % ) 25V 2.5V
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PCI Express Connector

33V 12v_
R554 R547
0_Ohms 0_Ohms
12V_EXP 33V EXH 12V EXA
12V_EXP
3.3V_EXP Jos
S; +12V PRSNT1_N ﬁ;
B3 +12V +12V A3
B4 +12V +12V A4
PCIE_SMBCLK PGIE_SMBCLK B5 SI\N/IgLK 1TAG ?EE A5 Ro71 47K
PCIE_SMBDAT E PCIE_SMBDAT gg oMOAT G o ﬁg 3.3V_EXP
33V B | GND JTAG_TDO [~ag—
T Ros2 470K, 1% Bo | +3.3V JTAG_TMS a9
: 510-| JTAG_TRSTN +3.3V —arg 1
& PCIE_WAKEN Bi1 C\?KE\E/A“X PER+83f3\N/ AT1 _ PCIE PERSTN _ 44—
2 _ TRe55 270K, 1%
KEY
*glg RSVD1 GND ﬁ]g PCIE REFCLK SYN P .,
PCIE_TX_PO C673 |[0.1uF___ PCIE TX C_PO B14 | GND REFCLK+ Ta714 PCIE REFCLK SYN N 103
B{ PCIE_TX_NO C670] [J[0.TuF_PCIE TX C _NO Bi5 | PETOP REFCLK- ma75
[ Bie | PETON GND —a76 PCIE_RX_PU .
Add Pull up connected to same voltage as IO bank«: PCIE_PRSNT2_ X1 S}; Slr:\{ISDNT27N7X1 gggg:\j ﬁ}g PCIE_RX_NO aQ B;
GND GND
PCIE TX_P1 C662 |[0.1uF__ PCIE TX C_P1 B19 A19
< PCIE_TX_N1 C656| [[[0.TuF_PCIE TX C_Ni B20 | PETIP x4 RSVD2 =355~
PET1N GND PCIE_RX_P1
' gg; GND PER1P ﬁg PCIE RX N 8
— 4
PCIE_TX_P2 C650 |[0.1uF__ PCIE TX C_P2 B23 SEITD b PER’LB A23
B{ PCIE_TX_N2 C649| [T[0.TuF_PCIE TX C N2 B24 2 G A24
PET2N GND PCIE_RX_PZ
! ESE GND PER2P ﬁgg PCIE RX N 8
T
PCIE_TX_P3 C638 | |0.1uF___ PCIE TX C_P3 B27 SEE b PER@B A27
 PCIE_TX_N3 C637] [T[0.1TuF_PCIE_TX C N3 B2g 3 G A28
PET3N GND PCIE_RX_P3
[ B29 A29 _RX_ -
B30 | GND PER3P "A30 PCIE_RX_N3 X B;
PCIE_PRSNT2 X4 ~B31 | RSVD3 PER3N a3y
&« B3z | PRSNT2_N_x4 GND [A33
GND RSVD4 |25
e PCIE-064-02-F-D-TH e
Add Pull up connected to same voltage as IO bank —_ —_
12\/_1_ EXP 3.3\1_ EXP
c215 0232 Lzae 238 0687F csssF C237 231 235 ce7sF 0534F
——oouF ——22u ——oouF ——22u
/1?2108\7 210[:\7 ‘Z‘SCF ggg/F 25V 25V /FZ%JVF ggg/F ‘Z‘SCF 25V 25V Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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Cyclone V GX SoC Bank 3 & 4

ENET2 IX D30l ¢ s
ENET2 RX D[3.0] - ]
u218
ENET_DUAL_RESETn 1gp7—— CYCLONE V GX SoC BANK 4
U21A 100, 1%
CYCLONE V GX SoC BANK 3 DDR3 FPGA DA2 _AG1S | pirrio TX Ba1p,DQSBB DA 2 5ot yert RZQ_0,DIFFI0_TX_Bain [FAG1T RZAN 1 5V g449
DDR3 FPGA DQ1 __ AE17 AF20 DDR3 FPGA DQ21
DBR3 FPGA DAs——AFTa | DIFFIO_RX_B42p,DQ6B,B_DQ_1 DIFFIO_RX_B62p,0Q8B,B_DQ_21 [~AFs1 DDR3 FPGA DOSO
HSMA DO AF9 —— DDR3 FPGA-BaS Po— Vg | DIFFIO_RX_B42n,DQ6B,B_DQ_0 DIFFIO_RX_B62n,0Q8B,B_DQ_20 [~y1g
DIFFIO_TX_B8p,DQ1B 25 velt AGS  POTXERR.c DBR3 EPGADGS No——Wie | DIFFIO_RX_B43p,DQS6B,B_DQS_0 DIFFIO_RX_B63p,GND [—4A1g
HSMA D1 AF8 DIFFIO_TX_B13p,DQ28 |"AH5 P1TXERR, g DDR3 FPGA ODT___AEi6 | DIFFIO RX B43n,DQSn6B,B DQS# DIFFIO_RX_B63n,GND |"AK53 DDR3 FPGA DM2
SMAD? 2G| DIFFIO_TX_B9p,DQ2B DIFFIO_TX_B13n,0Q2B 373 BBRTFPGADOT——AETe | DIFFIO_TX_B44pB_ODT 0 _ DIFFIO_TX_B64p,DQ8B,B_DM_2 [~AR54 DORS FPGA D3
TSATDS Agi| DIFFIO_TX_Bon DIFFIO_RX_B14p,DQ2B AT aWA CIR OUT P DBR3 FPGA Das—AJig| DIFFIO_TX B44n,DQ6B,B_DQ_3 DIFFIO_TX_B64n,0Q8B,B_DQ_23 [~ 154 DORS FPGA DQ%6
HSMASDEA ‘Afiz | DIFFIO_RX_B10p,DQ2B DIFFIO_RX_B14n,0Q2B [FAGTo HaMA LK OUT N AKi6 | DIFFIO_TX_B45p,DQ6B,B_DQ_6 DIFFIO_TX_B65p,DQ9B,B_DQ_26 [~aJo5
TISVASCD AAis | DIFFIO_RX_B10n,0Q2B DIFFIO_RX_B15p [~ABTo HaMA PRSNTH DDR3 FPGA DQ5  “AGai| DIFFIO_TX_B45n,DQ6B,B_ODT_f DIFFIO_TX_B65n,GND [AF3 DBR3 FPGA DOZS
SDICLKT28 0P AB12 | DIFFIO_RX_B11p,DQS2B DIFFIO_RX_B15n [Fags HaMAGLIC NP1 DBR3 FPGA DGT—Atizo| DIFFIO_RX_B46p,DQ6B,B_DQ_5 DIFFIO_RX_B66p,0Q9B,B_DQ_25 ~AF24 DORT FPGA DOSA
X —SDT CLRTZ5 DN AF6 | DIFFIO_RX_B11n,DQSn2B DIFFIO_TX_B16p,DQ2B AH5 HaMA GLK N N1 DDR3 FPGA DMO——ART7 | DIFFIO_RX_B46n,DQ6B,B_DQ_4 DIFFIO_RX_B66n,DQ9B,B_DQ_24 ~Ac36 DR FPGA DOS. P3
SCIE PERSTH AGe | DIFFIO_TX_B12p DIFFIO_TX_B16n,DQ2B DBR3 FPGA DaT—AHTa | DIFFIO_TX_B48p,DQEB,B_DM_0 DIFFIO_RX_B67p,DQS9B,B_DQS_3 ~ABT9 DDRT FPGA DS N3
DIFFIO_TX_B12n,0Q28 BBRT FPGADATO—AGTs | DIFFIO_TX_B48n,DQEB,B_DQ_7 DIFFIO_RX_B67n,0QSn9B,B_DQS#_3 [~aJog
AfiTo—| DIFFIO_TX_B49p,DQ7B,B_DQ_10 DIFFIO_TX_B68p.GND [~aKeg BOR3 FPGA DaZT
SBR3 FPGADas——AJT7 | DIFFIO_TX_B49n,GND DIFFIO_TX_B68n,DQ98,B_DQ_27 -AGoEDDRS FPGA D)
USER_DIPSW_FPGA0 ___AG10 Bank 3B AB15 DDR3_FPGA_CSn DDR3 FPGA Das __Akis | DIFFIO RX B50p,DQ78,8 DQ 9 DIFFIO_TX_B69p,DQ9B.B_DA 30 mAH7
USER DIPSW FPGAT Ao DIFFIO_TX_B17p,DQ3B 1.5 vert DIFFIO_RX_B27p,DQS4B,B_CS# 0 [acTs DR EPGA BaS P Vi7 | DIFFIO_RX_B50n,0Q7B,B_DQ_8 DIFFIC_TX_B69n,0Q8B,GND AES200RS FPGA DQA29
USER DIPSW FPGAZ —AF1i| DIFFIO_TX_B17n DIFFIO_RX_B27n,0QSn4B.B_CS#_1 [~AKT DDR3 FPGA A12 DDR3 FPGA DGS NT—Wi7 | DIFFIO_RX_B51p,DQS7B,B_DQS_1 DIFFIO_RX_B70p,DQ98,B_DQ_29 [~AE53 DDRS FPGA DG%S
USER DIPSW FPGAS——AGTi | DIFFIO_RX_B18p,DQ3B DIFFIO_TX_B28p,B_A_12 ~AKs BOR3 FPGA ATs “io| DIFFIO_RX_B51n,DQSn7B,B_DQS#_1 DIFFIO_RX_B70n,DQ98,8_DQ_28 [~y15
USER PB FPGAD AAT3| DIFFIO_RX_B18n,DQ3B DIFFIO_TX_B28n,DQ4B.B_A_13 [AJ5 BORTFPGA-ATo DDR3 FPGA DAt Aie—| DIFFIO_TX B52p,B_CKE_1 DIFFIO_RX_B71p,GND [-y1g
USER P EPGAT AB13 | DIFFIO_RX_B19p,DQS3B DIFFIO_TX_B29p,DQ4B,B_A_10 ~Ak9 DDR3 FPGA AT1 DDR3 FPGA DAT4 —AJzo | DIFFIO_TX_B52n,DQ7B,B_DQ_11 DIFFIO_RX_B71n,GND [~a 57— 5DR3 FPGA OVE
USER TED FPGAG—— AKs | DIFFIO_RX_B19n,DQSn3B DIFFIO_TX_B29n,DQ4B,B_A_11 ~A13 DDRS FPGAAG DBR3 FPGA GKE —AJai| DIFFIO_TX_B53p,DQ7B,B_DQ_14 DIFFIO_TX_B72p,DQ9B,B_DM_3 ~aK57BDR3 FPGA DO
SR FUL AR5 | DIFFIO_TX_B20p DIFFIO_RX_B30p,DQ4B,B_A 8 AHT4DDR3 FPGA—AS BBRIFPGABGTS—AFTe| DIFFIO_TX_B53n,0Q7B,B_CKE_0 DIFFIO_TX_B72n,0Q9B,8_DQ_31 [“ag5s— USH B2 DATAD
USE BT AJ4| DIFFIO_TX_B20n,DQ3B DIFFIO_RX_B30n,DQ4B,B_A 9 ~AH7 DBR3 FPGAGASH DBR3 FPGA DGTe—AGz0 | DIFFIO_RX_B54p,DQ7B,B_DQ_13 DIFFIO_TX_B73p,DQ10B,B_DQ_34 [arss
USEScL AKka—| DIFFIO_TX_B21p,DQ3B DIFFIO_TX_B32p,DQ4B,B_CAS# ~Ara BORI FPGA RASH DDR3 FPGA DMT —AGos | DIFFIO_RX_B54n,DQ7B,B_DQ_12 DIFFIO_TX_B73n,GND [AD50—USE B2 DATAT
U35 SBA AE13| DIFFIO_TX_B21n,DQ3B DIFFIO_TX_B32n,DQ4B,B_RAS# A0 DDRS FPGA BA DDRIFPGA DQTE—AH24 | DIFFIO_TX_B56p,DQ7B,B_DM_1 DIFFIO_RX_B74p,DQ10B,B_DQ_33 AB5T—USE B> DATA?
US55 CIR AFT3| DIFFIO_RX_B22p,DQ3B DIFFIO_TX_B33p,DQ5B,B_BA 0 2770 DBR3 FPGA DGTs—AGoz | DIFFIO_TX_B56n,DQ7B,B_DQ_15 DIFFIO_RX_B74n,DQ10B,B_DQ_32 [~y76 — Ut B DATA3
USE RESES ADT4 | DIFFIO_RX_B22n,DQ3B DIFFIO_TX_B33n,GND FAT11 DOR3 FPGA BAT Afizs | DIFFIO_TX_B57p,DQ8B,B_DQ_18 DIFFIO_RX_B75p,DQS10B,B_DQS_4 AR30—USE B> DATAZ
USE o6 AEi2| DIFFIO_RX_B23p DIFFIO_RX_B34p,DQ5B,B_BA_1 FAKTT DDR3 FPGA BAS SBR3 FPGADAT —AETe | DIFFIO_TX_B57n,GND DIFFIO_RX_B75n,0QSn10B,B_DQS# 4 AGag
0S5 Ron J5| DIFFIO_RX_B23n DIFFIO_RX_B34n,DQ5B,B_BA_2 [FAAT4 DDRS FPGACLIC P DBR3 FPGA DGT6 —AETe | DIFFIO_RX_B58p,DQ8B,B_DQ_17 DIFFIO_TX_B76p,GND [AHis7—USB B DATAS
USE WA AKa | DIFFIO_TX_B24p,DQ3B DIFFIO_RX_B35p,DQS58,8_CK ~AA15 BORT FPGA GLK N DDRS FPGA DaS P vy17| DIFFIO_RX_B58n,DQ8B,B_DQ_16 DIFFIO_TX_B76n,0Q10B,B_DQ_35 [~AFs5—USE B DATA
DBR3 FPGAWE—AJs | DIFFIO_TX_B24n,DQ3B DIFFIO_RX_B35n,DQSn5B,B_CK# ~AK13 BORT FPGA A DDR3 FPGA DGS N AATa | DIFFIO_RX_B59p,DQS8B,B_DAS_2 DIFFIO_TX_B77p,DQ10B,B_DQ_38 [AFsg
AJ7| DIFFIO_TX_B25p,DQ4B,B_WE# DIFFIO_TX_B36p,B_A_6 [FAKT5 DBR3 FPGA A7 SOR3 FPGA RESET—AKa1—| DIFFIO_RX_B59n,DQSn8B,B_DQSH# 2 DIFFIO_TX_B77n,DQ10B,GND [~ac55—USE B3 DATAT
SBRT FPGA ATI—AGTa| DIFFIO_TX_B25n,GND DIFFIO_TX_B36n,DQ5B,B_A_7 FAGTZDR3 FPGAAd DBR3 FPGADGTs ARz | DIFFIO_TX_B60p,B_RESET# DIFFIO_RX_B78p,DQ10B,B_DQ_37 [~ags
AG15 | DIFFIO_RX_B26p,DQ4B,B_A_14 DIFFIO_RX_B38p,DQ5B,B_A_4 [ARTS DR FPOA AS DDR3 FPGA Dazs—AHos | DIFFIO_TX_B60n,DQ8B,B_DQ_19 DIFFIO_RX_B78n,DQ10B,8_DQ_36 [Afer
2225 DIFFIO_RX_B26n,0Q4B,B_A_15 DIFFIO_RX_B38n,DQ5B.B_A 5 A J14 DORs FPGAAS AJo5| DIFFIO_TX_B61p,DQ8B,B_DQ_22 DIFFIO_RX_B79p,GND [~ag57
DIFFIO_TX_B40p.DQ5B.B_A 0 ~AKT4 DDRT FPGA AT DIFFIO_TX_B61n,DQ8B,GND DIFFIO_RX_B79n,GND [~ap5
— DIFFIO_TX_B40n,DQ5B,B_A_1 DIFFIO_TX_B80p,DQ108,8_DM 4 [Agag
SCSXFCED_Fa06 DIFFIO_TX_B80n,DQ10B,B_DQ_39 [~ =

HSMC LVCMOS INTERFACE

HSMA _CLK_OUT_P1

N a—
HSMA_CLK_OUT_N1 T oenes ot
nly

HSMA_CLK_IN_P1

—— 1 >
HSMA_CLK_IN_N1 —>
HSMA_PRSNTN . oo

HSMA_D[3:0] >

HSMA_SDA
:SSHSMA_SCL ;

PCIE INTERFACE

PCIE_PERSTn Q’D>

USER_DIPSW_FPGA[3:0]

USER_PB_FPGA[1:0]

USER_LED_FPGA[3:0]

USB

USB FULL

USB_EMPTY

USB _SCL

USB _SDA

USB B2 CLK

USB RESETn

USB OEn

usB

RDn

USB

WRn

SO Sl S IS T, O, S O O
N
&)

USB_FULL
USB_EMPTY
USB_SCL
USB_SDA
USB_B2_CLK
USB_RESETn
USB_OEn

B2 _DATA[7:0}, <> USB_B2 DATA[7:0]

USB_RDn
USB_WRn

5CSXFC6D_F896

DDR3 FPGA OKE I3 BRRc-+rerClic p
DDR3_FPGA_CLK_P|[I3 DDR3_FPGA_BA[2:0]
DDR3_FPGA _CLK_N[13 5 DDR3 FPGA CLK N —
a - DDR3 FPGA DMO DDR3_FPGA_DM][3:0]
DDR3_FPGA DMo [I3
DDR3 FPGA DM1 3 —DBreTerBu]
DDR3_FPGA DM2 [I3 DDR3_FPGA_DQS_P[3:0]
DDR3_FPGA DM3 [13__»—DDR3 FPGA DS &> ——
DDR3 FPGA CSn DDR3_FPGA_DQS_N[3:0]
DDR3_FPGA Csn [13 (D
DDR3 FPGA WEn [13—pBreToana
DDR3_FPGA_RASn [I3 f DDR3_FPGA_DQ[31:0]
DDR3_FPGA _CASn [3 5—DDR3 FPGA CASn (D — -
DDRS FPGA BAo 13 DDR3 FPGA BAO RE] DDR3_FPGA_A[14:0]
DDR FPGA BAI 3 ©—DBreThenon]
DDR3 FPGA BA2 13 > DpR3 FPGA RESET
DDR3 FP(;A RE§ETFI 13 < DDR3 FPGA ODT :
DDR3_FPGA oDT [13
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(fyclone V GX SE)C Bank 5 & 6 |

U21D
CYCLONE V GX SoC BANK 6
100, 1% 410 D27
I\/\/\RDDRS HPS A0 F26 Hﬁs—géﬁ—.ﬂ’p A LPS DDRHPS DM o |K28_DDR3 HPS DMo
= DDR3 HPS Al__G30 HPS’DDR'HPS’A’O o SBDR a 35 0 "'N18_DDR3_HPS DQS PO
DDR3 HPS A2 _F28 S_DDRHPS A 1 S_DDR,HPS_DQS 0 ["M1g DDR3 HPS DQS _NO
DDRT TIPS A5 Fao| HPS_DDRHPS_A_2 HPS_DDR,HPS_DQS# 0 k23 BORSHPS DA0
DDR3_HPS A4 J25 :Es—gggﬂﬁs—ﬁﬁ EES—BBE’:ES—SQ—O K22 DDR3 HPS DQi
DDR3 HPS A5 __J27 S_DDR,HPS_A 4 S_DDR,HPS DQ 1 mH35 BpR3 HPS DQ2
DDR3 HPS A6 __F29 HPS—DDR'HPE—A—E’ HPE—DDR’HPS—DQ—Q G28 DDR3_HPS DQ3
DDR3 HPS A7 _E28 :E —gggﬂﬁ —ﬁ—‘s EE —BBE’:E —BQ—S L25 DDR3 HPS DQ4
U21G DDR3_HPS As__H27 HPS’DDR'HPS’AJ HPS’DDR’HPS’DQ"‘ [24 DDR3 HPS DQ5
DDR3 HPS A9 _G26 HpngDR'Hpngfg HpngDR!Hpnggfg J30_DDR3_HPS DQ6
CYCLONE V GX SoC BANK 5 DDH3 HES 210 28 | Hps DDRHPS A 10 HPS_DDRHPS_DQ 7 [22DDA3 HPS DA7
Bank 5 DDR3 HPS Aiz B30 | HPS_DDRHPS A 11 M28 DDR3 HPS DM1
2.5 Volt AG27 _ ENET2 TX DO DDR3 _HPS A13 C29 | HPS DDRHPS A 12 HPS_DDR,HPS DM 1 N385 DpR3_HPS DQS Pi
RzQ_1,DIFFIO_TX_R1p,DQ1R HPS_DDR.HPS_A_13 HPS_DDR,HPS_DQS_1
ENET1 TX DO W20 DDR3 HPS_Al4 H25 N24 DDR3 HPS DQS Ni
DIFFIO_RX_R4p,DQ1R HPS_DDR.HPS_A_14 HPS_DDR,HPS_DQS# 1
ENETI TX D1 Y21 AG28  ENET2 TX D1 G25 K26 _DDR3_HPS DQ8
DIFFIO_RX_R4n,DQ1R DIFFIO_TX_R12p,DQ2R %2221 LpS DDRHPS_A_15 HPS_DDR,HPS DQ 8
ENETT TX D2 AA25 AF28  ENET2 TX D2 [26_DDR3_HPS DQ9
DIFFIO_TX_R7p,DQ1R DIFFIO_TX_R12n.DQ2R HPS_DDR.HPS_DQ 9
ENETI TX D3___AB26 V23 _ENET2 TX D3 DDR3 HPS CLK P M23 K29 DDR3 HPS DQ10
ENET] TX EN___AB22 | DIFFIO_TX R7n DIFFIO_RX_R13p,DQS2R mwos ENET2 TX EN DDR3 HPS CLK N L23 | HPS_DDR,HPS CK HPS_DDR,HPS DQ_10 "k57 BpR3 HPS DQ11
[El 9] HPS_DDR,HPS_CK# HPS_DDR,HPS DQ_11
O > ENETT RX Do AB23 | DIFFIO_RX_R8p.DQIR DIFFIO_RX_R13n,DQSN2R "AF>9 ENET2 RX DO DDR3 HPS CKE___L29 _DDR,HPS | _DDR,HPS DQ 11 my>sDDR3 HPS DQI2
DIFFIO_RX_R8n,DQ1R DIFFIO_TX_R14p HPS_DDR,HPS_CKE 0 HPS_DDR.HPS DQ_12
ENETI RX D1__AA24 _RX_Rén, X | AF30 __ENET2 RX DI 30 _DDR,HPS_CKE | _DDR,HPS_DQ_12 M55 BpR3 HPS DQi3
DIFFIO_RX_R9p DIFFIO_TX_R14n.DQ2R %£53— HPS_DDR.HPS_CKE_1 HPS_DDR,HPS_DQ_13
ENETT RX D2___AB25 AD26 __ENET2 RX D2 DDR3 HPS BA0 ““E29 [28 DDR3 HPS DQi4
DIFFIO_RX_R9n DIFFIO_RX_R15p.DQ2R HPS_DDR.HPS BA 0 HPS_DDR.HPS_DQ_14
ENETI RX D3 AE27 AC27 _ENET2 RX D3 DDR3 HPS BA1 __Jo4 M30_DDR3 HPS DQ15
ENETT RX ERROR AEog | DIFFIO_TX_R10p,DQ2R DIFFIO_RX_R15n,DQ2R [~aRs0—ENET RX CLK DDRT TIPS BAz )23 | HPS_DDRHPS_BA_1 HPS_DDR.HPS_DQ_15
1Q
EED) DIFFIO_TX_R10n.DQ2R DIFFIO_TX_R16p.DQ2R HPS_DDR.HPS_BA_2
X ENETT RX DV Y23 AG30___ENET2 TX CLK FB.oS DDR3 HPS RASn D30 M25
O > ENETT RXCIK Voa— DIFFIO_RX_R11p,DQ2R DIFFIO_TX_R16n DDRT TIPS CAST Ea7 | HPS_DDRHPS_RASH HPS_G4 [—j5e
D) DIFFIO_RX_R11n,DQ2R DDRT TIPS WE.—Gos | HPS_DDRHPS_CASH# HPS_GI13 (s
DDR3 HPS CsaHea | HPS_DDRHPS_WE# HPS_GI1 ~rag ™
1| HPS_DDR,HPS_CS# 0 HPS G2 =2
. ENET1_TX_CLK FB W25 Bank 5B DDR3_HPS ODT ~“Has | HPS_DDR.HPS CS# 1
& ENET2_RX_ERROR vas5_| DIFFIO_RX_R17p 2.5 Volt Hzg | HPS DDRHPS ODT_0
19 X ENET2 RX DV ACog | DIFFIO_RX_R17n »——— HPS_DDR,HPS_ODT_1
i SDI TX SD_HDn__Ac29 | DIFFIO_TX R18p,DQ3R DDR3 HPS DM2 R28 W27 DDR3 HPS DM4
DIFFIO_TX_R18n.DQ3R HPS_DDR,HPS_DM 2 HPS_DDR,HPS_DM 4
SDI_RSTI AB30 DDR3_HPS DQs P2 _R19 Bank 68 T24 _DDR3_HPS DQOS_P4
DIFFIO_RX_R19p,DQ3R HPS_DDR.HPS_DQS 2 HPS_DDR,HPS_DQS_4
SDI TX EN___AA30 DDR3_HPS DQS N2 Ri8 1.5 volt T23 DDR3_HPS DQS N4
DIFFIO_RX_R19n.DQ3R HPS_DDR,HPS_DQS# 2 HPS_DDR,HPS_DQS# 4
SDI_RX_BYPASSAB28 DDR3 HPS DQi16_U26 W26 DDR3_HPS DQ32
DIFFIO_TX_R20p,DQ3R HPS_DDR,HPS_DQ_16 HPS_DDR,HPS DQ 32
SDI RX EN___ AA28 DDR3_HPS DQi7_T26 R24 DDR3 HPS DQ33
DIFFIO_TX_R20n.DQ3R HPS_DDR.HPS_DQ_17 HPS_DDR.HPS_DQ_33
SDI_FAULT AD30 DDR3_HPS DQ18_N29 U27_DDR3_HPS DQ34
DIFFIO_TX_R24p.DQ3R BBRTHPS DaTe Nes| HPS_DDR.HPS_DQ_18 HPS_DDR.HPS_DQ_34 ~v5s DBR3 HPS DO
HPS_DDR.HPS_DQ_19 HPS_DDRHPS_DQ_35
AC30 DDR3_HPS DQ20_P26 T25 _DDR3_HPS DQ36
2222 1 RzQ 2,DIFFIO_TX_R24n DBR3 HPS DAz Pe7 | HPS_DDRHPS_DQ_20 HPS_DDR,HPS_DQ_36 52 DOR3 HPS Da3>
DDR3_HPS D22 N27 | HPS_DDR,HPS DQ 21 HPS_DDR,HPS_DQ 37 ["y57 DDR3 HPS DQ38
5CSXFC6D_F896 DDR3 _HPS DQ23_Reg | HPS_DDR.HPS DQ 22 HPS_DDR,HPS_DQ_38 [y59 DDR3 HPS_DQ39
- HPS_DDR,HPS_DQ_23 HPS_DDR.HPS_DQ_39
DDR3_HPS DM3 W30 N30 USER_DIPSW_HPS0
5 ENET1_TX_D[3.0 DDR3_HPS DQS P3 R22 | [P SOOI IES DG RS [ P28 USER _DIPSW_HPS1 _
= { ENEITBXDIE0] DDR3_HPS DQS N3 _R2i :ES_BBE':ES_BSSESS :ES—G:g P22 USER DIPSW_HPS2 USER_DIPSW_HPS[3;0] T
e X ENETZ TX D30 DDR3 HPS DQ24 P24 | ES-DDRHPS DASH: nhe-a8 [vao USER_DIPSW_HPS3
K —F '_F&'B[r_lrz 50 DDR3_HPS DQ25_pa5 | HES DDRHES DA 24 S-S T30 USER_PB_HPS0
DDR3 HPS DQ26 _T29 S_DDR,HPS_DQ_25 S_GI6 2 USER PB_HPS1
DDR3 HPS D27 _T2g | HPS DDRHPS DQ 26 HPS GIS 55 USER_PB_HPS2 USER_PB_HPS[3:0] __ -
DDR3_HPS Da2g_Re7 | HPS_DDR.HPS DQ 27 HPS_Gl4 a0 USER_PB_HPS3
DBR3 HPS Dazs Res | HPS_DDR.HPS_DQ_28 HPS_GI3 [~ysg
DBR3 HPS DAso Vao | HPS_DDR.HPS_DQ_29 HPS_GI2 [~y5g
DBR3 HPS Dasi Wag | HPS_DDR.HPS_DQ_30 HPS Gl [—=—
HPS_DDR,HPS_DQ_31 P30 DDR3 HPS RESETn
HPS_DDR,HPS_RESET# HSMA_CLK_OUT_P[2:1] A@>
5CSXFC6D_F896 HSMA_CLK_OUT_N[2:1]
17>
DDR3_HPS_CLK P HSMA_TX_D_P[16:0]
DDR37HPSﬁCLKﬁ DDR3 HPS CLK N 7’D>
DDR3_HPS_CLK_| DDR3 HPS GKE DDR3_HPS_BA[2:0] HSMA_TX_D_N[16:0]
DDR3_HPS_CKE 7>
DDR3_HPS_BA0 DDR3_HPS_DM[4:0] HSMA_RX_D_P[16:0]
DDR3_HPS_BAO DDR3 HPS BA1 O
DDR3_HPS_BA{ DDR3 FPS BAZ HSMA RX_D_N[16:0]
DDR3_HPS_BA2 DDRS_HPS RAGH DDR3_HPS_DQS_P[4:0] A ]
DDR3_HPS_RASN DDR3 HPS CASn €2
DDR3_HPS_CASn DDR3 HPS WEn (D DDR3_HPS_DQS_N[4:0]
DDR3_HPS_CSn 8 HPS _OSn Si571 VCXO
DDR3 HPS ODT DDR3_HPS_DQ[39:0] SDI CLK148 DN
DDR3_HPs_oDT &1 > 48
DDR3 HPS RESET DDR3_HPS_A[14:0]
DDR3_HPS_RESETn &} .
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3.3V Jo8
. AR243 10.0K 1
SPI_CSn 2 BOOTSELOQ|
R244 7.00K 3
SD_CMD ==
SD_PWREN
SD_DATO 3.3V J29
SD_DAT{ R245 10.0K
SS0 2 BOOTSEL1
R546 1.00k 3
USB_DATA4 = HEADER, 1x3-PIN
USB_DATA3
USB_DATA2 3.3V J30
USB_DATAT R247 10.0K 1
USB_DATAO OOTSEL2 2
R248 1.00k 3 BOOTSEL2
= HEADER, 1x3-PIN
3.3V
10685 [cess
2.2uF 1uF
3.3V Us4
L 16 [yoc =
SPLMISO 2
10A . va L4 MISO
2 ae="
_SPLMOSI 5| o XJ3
: 7 MOSI_SDA A
2C_SDA HPS 6 I1B> B
f 8875452
SPISCK 11| .
: 9 SCK_SCL
2C_SCL_HPS10 |1o:> YG 3.3V
SPLCSn 14|, R266
; 12 Csn 10.0K
33V 13 |1D:>YD J31
1 CODEC_SEL 1
S ¢ 2
8 _| 15
[ GND E = Cong

Micro SD / USB INTERFACE
w{@) USB_DATA[7..0]

ETHERNET INTERFACE
ENET HPS TXD[3.0],, <

ENET_HPS_TXD[3..0]

ENET_HPS GTX ClKg ENET_HPS_GTX_CLK
ENET HPS TX EN 4o ENET_HPS TX_EN
ENET HPS MDC __4o» ENET_HPS_MDC
ENET HPS RESETN 4g 2 ENET_HPS_RESETn
ENET HPS RXDJ3..0

L 14" » ENET_HPS_RXDI[3..0]
ENET_HPS RX CLK g ENET_HPS_RX_CLK
ENET_HPS RX DV JQ ENET HPS RX DV
ENET HPS MDIO _4s7— ENET_HPS_MDIO
ENET HPS INTn g > ENET_HPS_INTn

HPS RESETn

16T > HPS_RESETn

USER LED HPS[3..0
3.0 » USER_LED_HPS[3..0]

HEADER, 1x3-PIN

IDTQS3VH257
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Cyclone V GX SoC Bank 7
3.3V ycione (o) an
U21E
R393
oo 1 S %2 CYCLONE V GX SoC BANK 7
’ 470K, 1% MICTOR_RSTn 07748 IN—
. _ Bank 7A ART TX
2.3V_HPS JTAG HPHSP STDROESET” Egg HPS_nPOR o CANO_TX,UARTO_TX,SPIM1_SS0,HPS_GPIO66 ng{ LLJJART 2
Gos | HPS_TDO CANO_RX,UARTO_RX,SPIM1_MISO,HPS_GPIO65 535156 SCL FPS .o 24| >
ARG HPS TS Asg—| VCC_HPS 12C0_SCL,UART1_TX,SPIM1_MOSI,HPS_GPIOB4 —55—To5SoA PS4
iE TAG HPS TCR H55 | HPS_TMS 12C0_SDA,UART{_RX,SPIM1_CLKHPS_GPIO63 -G53 —GAN 0 TX — o4
TTAG HPS TRST Asg | HPS_TCK UARTO_TX,CANO_TX,SPIM1_SS1,HPS_GPIO62 [FB3s—GAN 0~ RX
STAG HPS D] 55 HPS_TRST UARTO_RX,CANO_RX,SPIM0_SS1,HPS_GPIO61 (50 s oo >
® Foq| HPS_TDI SPIM0_SS0,CAN1_TX,UART1_RTS,BOOTSELO,HPS_GPIO60 553 SERVISe)
IR 05T b5 | HPS_PORSEL SPIMO_MISO,CANT_RX,UART1_CTS,HPS_GPIO59 555 SPIVOST
0 Ik 0502 Fo5 | HPS_CLKI1 SPIM0_MOSL,12C1_SCL,UARTO_RTS,HPS_GPIO58 253 SPISCK
HEADER, 1x3-PIN 0 HPS_CLK2 ST';'/'\\/'OEC'E-)K!'QF?I‘—S'\D/lfl‘!UP}RTO—CTE'EES—GE:OW E23  R377 22 TRACE_DATA7
J26 3.3V TRAGE CLK_MIC R391 0 B28 | TRAGE CLKHPS GPIO48 TR/?CE SBSSPSIS;T S%gglzzggiggA’HPgigPlggg C24 R376 22 TRACE DATAS
JHOGK B8, CLKSELO R 2 B | TRACE DO,SPISO CLK,UARTO RXHPS_GPIO49 TRACE_D5,SPIS1 MOSI.CAN1_TX HPS GPIO54 [aat—Pad0 22 RACE DAL
3 To0K R040 TRACE DATAZ —Ra74 55— Ape—| TRACE_D1,SPISO_MOSI,UARTO_TX,HPS_GPIO50 TRACE_D4,SPIST_CLK,CAN1 _RX,HPS_GPIO53 H53—R397 55 TRAGE DATAS
: TRACE_D2,SPISO_MISO,12C1_SDA,HPS_GPIO51 TRACE_D3,SPIS0_SS0,12C1_SCLHPS_GPIO52
s aav ENET HPS R GTK G507 NAND_DQB,RGMII1_RXD1,USB1 D7 HPS_GPIO25 ban 7sNAND_ALE,RGMII_TX CLK.QSPI SS3.HPS GPIO14 [ Bi8—ENET HPS FXDE
™1 100K R241 : ENET HPS TX BN —A20 | NAND_DQ5,RGMI_RX_CLK,USB1_D6,HPS_GPIO24 NAND_DQ7,RGMI1_RXD2,HPS_GPIO26 Dot ENET HPS RXD3
5" SACYY  cLxserl ENET HPS R DV Ki7| NAND_DQ4,RGMINM_TX_CTL,USB1_D5HPS_GPIO23 NAND_WP,RGMIl1_RXD3,QSPI_S52,HPS_GPIO27 ~psp SO0TSEL2
o0k Roao ENET HPS oG Ba1| NAND_DQ3,RGMIIT_RX_CTL,USB1_D4,HPS_GPIO22 NAND_WE,QSPI_SS1,B00TSEL2,HPS_GPI028 [gag ASFI 50
: ENET HPSMDIo—Ea7-| NAND_DQ2,RGMII_MDC,12C3_SCL,HPS_GPIO21 QSPI_I00,USB1_CLK,HPS_GPI029 [iTg CSIROTS
L —|—: ENET HPS RXDT—AsT| NAND_DQ1,RGMII_MDIO,12C3_SDA,HPS_GPIO20 QSPI_I01,USB1_STP,HPS_GPIO30 [aTg SRS
HEADER. 1x3-PIN - ENET HPS TXD3—F19-| NAND_DQO,RGMII1_RXDO,HPS_GPIO19 QSPI_I102,USB1_DIR,HPS_GPIO31 [-Eg SRS
’ ENET HPS TxXDs—F21| NAND_RB,RGMII1_TXD3,USB1_D3,HPS_GPIO18 QSPI_I03,USB1_NXT,HPS_GPIO32 [~a1g 5SPT S50
ENET HPS XD J19-| NAND_RE,RGMII1_TXD2,USB1_D2,HPS_GPIO17 QSPI_SS0,BOOTSEL1,HPS_GPIO33 p1g QSPT L2
ENET HPSTxXDo——F20-| NAND_CLE,RGMIIT_TXD1,USB1_D1,HPS_GPIO16 QSPI_CLK,HPS_GPIO34 516 ENET APS TN =
NAND_CE,RGMII1_TXD0,USB1_DO,HPS_GPIO15 QSPI_SS1,HPS_GPIO35
S DATS g< — S18 | SDMMC_D3,USBO_NXTHPS_GPIO47 pank 7 SDMMC_CMD,USBO_DO,HPS_GPIO36 |51 oo 22¢
= SDMMC_D2,USB0_DIR,HPS_GPIO46 SDMMC_PWREN.USBO_D1,HPS_GPIO37
SD_CLK S SD_CLK JSERTED TPST—E19| SDMMC_GLK,USBO_STPHPS_GPIO45 SDMMC_D0,USBO0_D2.HPS_GPI038 [~a1e—eo—DA10 °°§
USER LEDHPSTEfs | SDMMC_CLK_IN,USBO_CLK,HPS_GPIO44 SDMMC_D1,USB0_D3,HPS_GPIO39 (77 2o
USER LED HPSs Gi7 | SDMMC_D7,USB0_D7,HPS_GPIO43 SDMMC_D4,USBO_D4,HPS_GPIO40 —&1g USER LED HPS3
SDMMC_D6,USB0_D6,HPS_GPI042 SDMMC_D5,USB0_D5.HPS_GPIO41
Hg%gﬂﬁg X Hgg Bﬂﬁg 8]2 RGMII0_MDC ,USB1_D6,I2C2_SCL,HPS_GPIO7 ank 7D RGMII0_RXDO,USB1_D4,HPS_GPIO5 S}i ﬂgg Bﬁmg 20
B DATA RGMII0_MDIO,USB1_D5.12C2_SDA,HPS_GPIO6 RGMII0_TXD3,USB1_D3,HPS_GPIO4 20
USB_DATA7 S Hgg 8&1’\7 "N"]g RGMII0_RX_CTL,USB1_D7,HPS_GPIO8 RGMII0_TXD2,USB1_D2,HPS_GPIO3 8112 ng Bﬂﬁf 2o
USB_CLK U T AT4—| RGMIIO_RX_CLK,USB1_CLK,HPS_GPIO10 RGMII0_TXD1,USB1_D1,HPS_GPIO2 16 —USE BATAQ 2o
USB NXT X ——USE DR 12 RGMII0_RXD3,USB1_NXT,HPS_GPIO13 RGMII0_TXDO,USB1_DO,HPS_GPIO1 [~F1g 20
- RGMII0_RXD2,USB1_DIR,HPS_GPIO12 RGMII0_TX_CLK.HPS_GPIOO |gye—
US%DéF}P 5 USB STP C15 | RGMII0_RXD1.USB1_STP,HPS_ GPIO11 RGMIIO_TX_CTLHPS GPIOg |—1o—CONV HPS USB N >
5CSXFC6D_F896
3.3V
R3 470K, 1% _ JTAG MICTOR TMS
R4 _4.70K, 1% __JTAG MICTOR TDI Ja
“—swc sl
_ s gll_\lll(DE Cf%\ 5 TRACE_CLK_MIC =
310 00K 7 o= R33A_A0.0K 3.3V
9V_VPP 33V 5.0V MICTOR RSTngsTgzy, = MICTOR i oD% Disolo R33
Ja2 JTAG MICTOR TDI S JTAG MICTOR TDI__11 | D135 D 12 MICTOR _PWR1 0_Ohms
1 2 - - fz__> 13 | D13 130 47 MICTOR _PWR2 0_Ohms
3 ; i Z SCK_SCL R258 JTAG_MICTOR_TCK JTAG MICTOR TCK~ 15 BEE B}fg 16 TRACE DAYAY V Ra2
MISO 5 6 csSn o XJ4 JTAG_MICTOR_TMS JTAG MICTOR TMS 17 | D11E D 18 TRACE_DATA6
— "MOSISDA_7]° 613 A JTAG_MICTOR_TDO JTAG_MICTOR_TDO 19 D“é 500 20 TRACE DATA5
I2C_SDA HPS R260 . O 9’ 8 10 MICTOR TRST 21 | D9 98 22 TRACE DATA4
2C_SCL HPS_R23Y. 0 1|9 1972 23 | 08¢ Deo 24 TRACE_DATA3
13 ]; ]i 14 881545-2 25 DZE 028 26 TRACE DATA2
= | J16 2.5V REG_HPS 27 28 TRACE DATA1
= ADR 2X7, VT, THM, 2mm — 1 JTAG MIC_SEL R125 470K, 1% | 29 BZE 828 30 R327 10K
2 3t | DaE Do [s2 R328 10K
33 DSE DSO 34 MIC 34 R330 10K ) 3._?_\/ =
CoN2 — 35 36 MIC_36 R331 10K
Logic 0 = pin 10 <--> pin 9 (TRST from JTAG) 87 | poE Do [se TRACE_DATAO ¢
Logic 1 = pin 10 <--> pin 2 (TRST from MICTOR) Y57 GND1 ig 33V
JTAG_MIC_SEL 1 'N1—I> _____ oy |10 MICTR TRST 0 JTAG HPS TRST = g”gg 41
C R318 42
MICTOR TRST 2 . N &O \ 9 JTAG_TRST, GND4 =3
NO1 NC1 2.5V REG_HPS 46> GND5 _|ces |cos
Logic 0 = pin 6 <--> pin 7 (Bypass) 3 | oo v l8 | cous I I 0.1uF Mictor38P = 0.4uF  |0.001uf
Logic 1 = pin 6 <--> pin 4 (Enable) J:_ L
i 4]y neo |7 ) =
oz L0 c2 O
5 > 6 MIC_36 R332 DNI
N INo— > COM2 ISize
= B
TS5A23157
Date:
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Cyclone V GX SoC Bank 8

HSMA_DI[3:0]

s O

HSMA_TX_D_P[16:0] _ S

HSMA_TX_D_N[16:0] __

>

HSMA_RX_D_P[16:0] _

S

HSMA_RX_D_N[16:0] _

S

HSMA_CLK_OUT_P[2:1 L’(:l

HSMA_CLK_OUT_N[2:1 l,<:|

HSMA_CLK_IN_P[2:1]
17D

HSMA_CLK_IN_N[2:1]

CYCLONE V GX SoC BANK 8
Bank 8A
HSMA TX D P15 B13 2.5 Volt
DIFFIO_TX_T2p,DQ1T
HSMA TX_D_N15 AlS DIFFIO_TX_T2n,DQ1T DIFFIO_RX_T23p,DQ3T Fi1 HSMA RX D P9
HSMA RX D P15 C13 E11 HSMA RX D _N9
DIFFIO_RX_T3p,DQ1T DIFFIO_RX_T23n,DQ3T
HSMA RX D N15 B12 E8 HSMA TX D PO
DIFFIO_RX_T3n,DQ1T DIFFIO_TX_T24p,DQ3T
HSMA RX D P16 F15 D7 HSMA TX D _NO
DIFFIO_RX_T5p,DQS1T DIFFIO_TX_T24n
HSMA RX D N16 F14 J7 HSMA_RX D_P5
DIFFIO_RX_T5n,DQSn1T DIFFIO_RX_T25p
HSMA TX D P16 Ci2 H7 HSMA RX D N5
DIFFIO_TX_Tép DIFFIO_RX_T25n
HSMA TX D N16 B11 B2 HSMA TX D _P6
DIFFIO_TX_T6n,DQ1T DIFFIO_TX_T26p,DQ4T
HSMA RX D P12 D11 B1 HSMA_TX D_N6
DIFFIO_RX_T7p,DQ1T DIFFIO_TX_T26n,DQ4T
HSMA RX D Ni2 D10 B6 HSMA_RX _D_P10
DIFFIO_RX_T7n,DQ1T DIFFIO_RX_T27p,DQ4T
HSMA TX D P12 A9 B5 HSMA RX D N10
DIFFIO_TX_T8p,DQ1T DIFFIO_RX_T27n,DQ4T
HSMA TX D Ni2 A8 C3 HSMA TX D P7
DIFFIO_TX_T8n DIFFIO_TX_T28p,DQ4T
HSMA _TX D P11 Cc7 B3 HSMA_TX D _N7
DIFFIO_TX_T10p,DQ2T DIFFIO_TX_T28n,DQ4T
HSMA TX D Ni1 B7 K12 HSMA RX D P1
DIFFIO_TX_T10n,DQ2T DIFFIO_RX_T29p,DQS4T
HSMA RX D P11 E9 Ji12 HSMA RX D N1
DIFFIO_RX_T11p,DQ2T DIFFIO_RX_T29n,DQSn4T
HSMA RX D Ni1 D9 D2 HSMA_TX D_P5
DIFFIO_RX_T11n,DQ2T DIFFIO_TX_T30p
HSMA _TX D P13 [of] c2 HSMA_TX D_N5
DIFFIO_TX_T12p,DQ2T DIFFIO_TX_T30n,DQ4T
HSMA TX D N13 B8 G12 HSMA RX D P4
DIFFIO_TX_T12n,DQ2T DIFFIO_RX_T31p,DQ4T
HSMA RX D PO H14 G11 HSMA_RX D_N4
DIFFIO_RX_T13p,DQS2T DIFFIO_RX_T31n,DQ4T
HSMA RX_D_NO G13 E4 HSMA_TX D_P2
DIFFIO_RX_T13n,DQSN2T DIFFIO_TX_T32p,DQ4T
HSMA TX D P14 C10 D4 HSMA TX D N2
DIFFIO_TX_T14p DIFFIO_TX_T32n
HSMA TX D Ni4 C9 K7 HSMA RX D P3
DIFFIO_TX_T14n,DQ2T DIFFIO_RX_T33p
HSMA RX D P14 F13 K8 HSMA_RX D_N3
DIFFIO_RX_T15p,DQ2T DIFFIO_RX_T33n
HSMA RX D Ni14 E13 E3 HSMA TX D P3
DIFFIO_RX_T15n,DQ2T DIFFIO_TX_T34p,DQ5T
HSMA TX D P10 A6 E2 HSMA TX D N3
DIFFIO_TX_T16p,DQ2T DIFFIO_TX_T34n,DQ5T
HSMA_TX D _N10 A5 G10 HSMA_RX D_P7
DIFFIO_TX_T16n DIFFIO_RX_T35p,DQ5T
HSMA RX D _P6 H8 F10 HSMA_RX D_N7
DIFFIO_RX_T17p DIFFIO_RX_T35n,DQ5T
HSMA RX D N6 G8 EA1 HSMA TX D P4
DIFFIO_RX_T17n DIFFIO_TX_T36p,DQ5T
HSMA_TX D_P8 A4 D1 HSMA_TX D_N4
DIFFIO_TX_T18p,DQ3T DIFFIO_TX_T36n,DQ5T
HSMA_TX D_N8 A3 J10 HSMA_RX D_P2
DIFFIO_TX_T18n,DQ3T DIFFIO_RX_T37p,DQS5T
HSMA RX D P13 E12 J9 HSMA RX D N2
DIFFIO_RX_T19p,DQ3T DIFFIO_RX_T37n,DQSN5T
HSMA RX D N13 D12 E7 HSMA CLK OUT_ P2
DIFFIO_RX_T19n,DQ3T DIFFIO_TX_T38p
HSMA_TX D _P1 D6 E6 HSMA_CLK_OUT N2
DIFFIO_TX_T20p,DQ3T DIFFIO_TX_T38n,DQ5T
HSMA TX D N1 C5 F9 HSMA RX D P8
DIFFIO_TX_T20n,DQ3T DIFFIO_RX_T39p,DQ5T
ENET_FPGA MDIO H13 F8 HSMA RX D N8
DIFFIO_RX_T21p,DQS3T DIFFIO_RX_T39n,DQ5T
ENET_FPGA _MDC H12 G7 __12C_SCL_FPGA 9]
DIFFIO_RX_T21n,DQSN3T DIFFIO_TX_T40p,DQ5T
HSMA TX D P9 D5 F6 12C SDA FPGA 0
HSVATX D19 Ca | DIFFIO_TX_T22p DIFFIO_TX_T40n
DIFFIO_TX_T22n,DQ3T
R427
5CSXFC6D_F896 R426

7>

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

e Cyclone V SoC FPGA Development Kit Board

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

Size Document Number Rev

B 150-0321003-C1 (6XX-44184R) [C

Date: Wednesday, March 20, 2013 [Sheet 7 of 40

2 | 1




Cyclone V GX SoC Tranéceivers and Pc;wer

U21M
Cyclone V GX SoC Transceiver
GXB_LO
8 POIE_BX_PO AE2 GXB_RX_LOp,GXB_REFCLK_LOp - GXB_TX_LOp AD4 FOIE TX PO 4
< PCIE_RX_NO AE1 AD3 PCIE_TX_NO .
8 GXB_RX_LOn,GXB_REFCLK_LOn GXB_TX_LOn
< PCIE_RX_P1 AC2 AB4 PCIE TX P1_.
B GXB_RX_L1p,GXB_REFCLK_L1p GXB_TX_L1p
< PCIE_RX_N1 ACi AB3 PCIE_TX_N1_»
B GXB_RX_L1n,GXB_REFCLK_L1n GXB_TX_L1n
{ PCIE_RX_P2 AA2 Y4 PCIE_TX P2 .
8 X POIE RX N2 AAT | GXB_RX_L2p,GXB_REFCLK_L2p GXB_TX_L2p [73 SCIE TX N2
B GXB_RX_L2n,GXB_REFCLK_L2n GXB_TX_L2n 3
PCIE_REFCLK QLO P W8
10 X PCIE REFCLK QLo N w7 | REFCLKOLp
REFCLKOLN
CMU PLL (PCle)
GXB_L1
POIE BX_P3 w2 GXB_RX_L3p,GXB_REFCLK_L3p - GXB_TX_L3p V4 FOIE IXP3 4
SDI_RX_P R137 < PCIE_RX_N3 Wi V3 PCIE_TX N3 .
SDI_RX_P 0 GXB_RX_L4 Uz | GXB_RX _L3n,GXB_REFCLK_L3n GXB_TX L3n 77 GXB TX L4 P R6 0 SDITX_P SDITX_P
RO > GXB_RX_L4p,GXB_REFCLK_L4p GXB_TX_L4p AN 2
= < SDI RX_N GXB RX_L4 N V] _AA_LAP,AAD_ — SLE= T3 GXB TX_L4 N _ R6R A AD SDI_ TX N SDI X N_,
A, Ay ¢ FSVIA BX PO 75| GXB_RX_L4n,GXB_REFCLK_L4n GXB_TX_L4n gy HSVA TX BO
SDI_RX_N 17 X HSMA RX N0 Ri!| GXB_RX L5p,GXB _REFCLK L5p GXB_TX_L5p ["p3 HSMA_TX NOJBZ CAD Note:
- CAD Note- R13 R136 GXB_RX_L5n,GXB_REFCLK_L5n GXB_TX_L5n Overlap R22 & R27
Overlap R137 & R138 DNI% DNI R62 Re0 Overlap R24 & R19
Overlap R135 & R136 CLK 148 P T9 DNI DNI
CLK 148 N T8 EEEgtmtﬁ SMA Connector Interface
OPTION_SMA XCVR_TX P 1 J10
®
SMA Connector Interface Q
GXB_L2
J19 HSMA_RX_P1 N2
1OPTION_SMA XCVR_RX|P 1 < HSMA_RX_NT N1 Y| GXB_RX _L6p,GXB_REFCLK L6p M4 HSMA TX_P1 NP
¢ 1 { HSMA_RX_P2 L2 GXB RX L6n,GXB REFCLK Lén GXB_TX L6p [Fy3 HSMA_TX_N1 OPTION_SMA XCVR_TX_N1 Ji
1/ X HSMA RX N2 173 GXB_RX_L7p,GXB_REFCLK_L7p GXB_TX_L6n [y HSMA TX P2 ]
17 X HSMA RX_P3 S5 GXB_RX_L7n,GXB_REFCLK_L7n GXB_TX_L7p 3 HeVA T o =
N N| L X ASMA RX N3 J11| GXB_RX_L8p,GXB REFCLK L8p GXB TX L7n Fhg HSMA TX_P3 17 CAD Note: i
1/ GXB_RX_L8n,GXB_REFCLK_L8n GXB_TX_L8 + o ; o0
_RAX_Lan, _ _ GXB_TX_LBE H3 HSMA _TX N3, Placesrl\eﬂstors&capacnors
A near connectors
e 1OPTION_SMA XCVR_RX N 0 R EEE&& 85 E $2 REFCLK2Lp G1__XCVR RREF TL
) REFCLK2Ln RREF_TL - —
ol<slola CAD Note: 5CSXFC6D_F896 R413
Place resistors 2.0K
& capacitors 19
near SMA %
e connectors CAD Note:
= Place resistor near
RREF_TL pins.
SDI Reference Clocks Route away frm aggressor
2.5V_REG_HPS —
R54 DNI ' Co2 C66
— 0.1uF 10uF
From MAXV X3
SI571_EN 2 6 =
OE VDD LVDS
FALD) I2C_SDA_MAX 7y spa LK, |-4—CLK 148 CP Ce4 0.1uF__ CLK 148 P
TTORIS [2C_SCL_MAX 8 ool LK. |8 CLK 148 ON C65 0.1uF__ CLK 148 N
3 | aND ve 1 SI571_VCONTROL
= ST SDI_CLK148_UP 4.99K
_ _ R58 . Cc53 || 1000pF
N 1 al
From FPGA =
SDI_CLK148 DN R59 4.99K R57 180K C50 |[O.1uF
- I
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AH12 DDR3 FPGA A2 DDR3_FPGA_A[14:0]

<]

AJ12 DDR3 FPGA A3

AE29 PCIE_SMBCLK

PCIE SMBCLK , :>> PCIE_SMBCLK
AD29

HSMA CLK IN P2 R412. . A100,1% HSMA GLK IN N2 ( :yclone V GX So( : ( :locks
U21N
Cyclone V GX SoC Clocks
CLK_BOTI
1(\':>> 1.5 Volt
AF15 Bank 3B
CLKON,FPLL_BL_FBn,DIFFIO_RX_B31n
CLK BOT1 R453 % AF14 | ClKop FPLL BL FBp DIFFIO_RX B31p
456 FPLL BL CLKOUTO,FPLL BL_CLKOUTp,FPLL BL FB,DIFFIO_TX B37p,DQ5B,B A 2
FPLL BL_CLKOUT1,FPLL BL CLKOUTn.DIFFIO_TX B37n.DQ5B.B A 3
NI BEEE tEB Eggﬁ; vmg CLK1n,DIFFIO_RX_B39n
- USER_LED_FPGA[3:0] CLK1p.DIFFIO_RX_B39p
B T.5 Volt
USER LED FPGA3 AB17 Bank 4A
CLK2n,DIFFIO_RX_B47n
CLK ENET FPGA PHY CLK ENET FPGA PHYAAT6 | SN DIFFIS- B B471
CLK_S0M FPGA > CLK 50M FPGA ﬁg]g CLK3n,DIFFIO_RX_B55n
CLK3p.DIFFIO_RX_B55p
1 2.5 Volt
CLK_TOP1 ) = Bank 5B
CLK _100M FPGA 1B§ 8t§ I(?OPN‘I e ﬁégg CLK5p,DIFFIO_RX_R21p,DQS3R
CLK5n.DIFFIO_RX_R21n.DQSN3R FPLL BR CLKOUTO,FPLL BR CLKOUTp,FPLL_BR FB,DIFFIO_TX_R22p
8t§ Emg Eggﬁ Z 1 ; 8t§ E“g E,Egﬁ Z gg CLK4p,FPLL BR_FBp,DIFFIO_RX_R23p,DQ3R FPLL_BR_CLKOUT1,FPLL_BR_CLKOUTn,DIFFIO_TX_R22n,DQ3R
‘“J: ; CLK4n.FPLL_BR_FBn.DIFFIO_RX_R23n.DQ3R
2.5 Volt
Bank 8A
HSMA CLK IN P2 HSMA_CLK_IN_P2 H15
HSMA_CLK IN_N2 15; HSMA_CLK IN_N2 Gi5 | CLK7p,DIFFIO_RX Tip
CLK7n.DIFFIO_RX_T1n FPLL_TL_CLKOUT1,FPLL_TL CLKOUTn,DIFFIO_TX_T4n,DQ1T
Sgl'\éAsall_BKD A’#O + ;; ;'g:‘éAs(,\:ﬂLBKD A'\'\T'O 5]: CLK6p,FPLL_TL_FBp,DIFFIO_RX_T9p FPLL TL CLKOUTO,FPLL_TL CLKOUTp,FPLL_TL_FB,DIFFIO_TX_ T4p,DQ1T

CLKeén,FPLL_TL_FBn,DIFFIO_RX_T9n

PCIE_PRSNT2 X1 4 :>>

A10 HSMA CLK OUTO0

HSMA CLK OUT.
1>

5CSXFC6D_F896

Al PCIE PRSNT2 X4, :>>
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PLL

[¢)

3.3V
T DNI
214 |c211 PCIE_REFCLK QLO P PCIE_REFCLK SYN P
2.5V_REG_HPS R250
2.5V_REG_HPS T AuF |2.2uF PCIE_REFCLK QLO N PCIE_REFCLK_SYN_N
) R252
DNI
R13 1.00K___ SI570 EN 1 |c7 =
R7 DNI___12C_SDA MAX
R14 DNI___I2C_SCL _MAX E.wF 2.2uF u4g9
1
VDD
X1 10 6 CLK DIFF1_P 0_PCIE_REFCLK_QLO P
SI570 EN 2 6 = DanP:Consider to remove ac couplingl c207 ||DNI vDD2 DIFF1 R253 8 :>>
' OE Vee " 2 | our Coieer |2 CLK_DIFF1 N 0_PCIE REFCLK QLO N g ——
[2C_SDA_MAX 7 spa oLk 14 ’ REFCLK QL2 C P_ C19 0.1uF_REFCLK QL2 P g r—— 25.00MHz ou DIFF1 Ro52
R18 100, 1% 4 2
ET0T512C SCL_MAX 8, oL oLk, L5 JREFCLK QL2 C N_C18 01uF REFCLK QL2 Ng T {1 1 3 | IN/GLKIN oiFEo |8 CLK DIFF2 P R%49PC|E REFCLK SYN P g ———
3 GND 1 DanP:Consider to DNI termination £206 IDNI :I ) g VSS 7 9 CLK DIFF2_N R%51PCIE REFCLK SYN N , >
=  SB70 e VSs2
Si570 Programmable Oscillator 2.5V_PLL1 2.5V_REG_HPS = b Si52112
Use Clock Control GUI L7 =
(Default 100MHz)
12C Address 66 HEX 113 [C83 [c84 (C95 [C102 CLK125A_EN CLK125A EN
742792780 12,16
AuF 0.1uF 0.1uF p.1uF [0.1uF
2.5V_REG_HPS X5
C89 HDNI _ = T R436 1.00K CLK125A EN 1 [ oUT |4 CLK ENET FPGA Pg ——
Y2
u29 2.5V_PLL1 2 5 CLK_ENET_FPGA_Ng
"i[ 25.00MHz Voor L2 1v8_PLL 2.5V_REG_HPS NC OUTn L >
4 2 1 24 3
= 3 — 15 125.0MHz =
J SIS 2.5V PLA CLKIN 38802 16 1v8_PLL L27 1v8 0.1uF_ l10uF
S R110 DNI 4 O1 30 2.5V_PLL1 0SC1_CLK_SEL = HIGH selects (OSC1_CLK_SMA) SMA input 2.5V_REG_HPS
1 R109 Dyl 5)| ESLSE VDDOO 504 = OSC1_CLK_SEL = LOW selects (OSC1_CLK_SYN) Si5356A input
= M 6 - 8 R111 1.00K 2.5V CLK MUX L29 A
- FDBK_N INTR -
1 — . . 1uF Ei.1uF
= B 12C_SCL_MAX 12 9 = = = = 674 Eem
ScL 8%25‘ 10 CLK BOTH o[ oo 742792780
, [2C_SDA MAX 19 AuF AuF
SDA 13 «
gtﬁgi 14 25Mhz us2 ©o| o+~
[ 0SC1 CLK SYN 10, o i a o-— =3
LK1B (L J36 7y ko 5 55
8LK1A 18 CLK OSC2 _ 25Mhg —, ® 1 0SC1 CLK SMA | Ckint 5 324
LTI-SASF546-P26-X1 >>
21 0SC1_CLK SEL 1 2 R558 22CLK OSC1
CLKOB 53— GLK TOP1 156.25y5 L > 5 SEL3 Q3 D
CLKOA £ » oftmf 71 SEL2 Q2 7=
— 76 SELT Q1 =
23 R103 R263 2.5V_REG_HPS SELO o~ QO =
RSVD_GND 55 DNI DNI T 9 83
B/EGHPS - = CMOS™ ICSSSOSEI’\:M —
165 Emg c153 Si5338A-CUSTOM . YRl y13 25V_REG_HPS
1 0SC1_CLK SEL _ 1.00K 74
JAuF Ei.1uF Ei.1uF Si5356 Programmable Oscillator Use Clock Control GUI (Defaults 25MHz, == 2 I\/\/R
= = 2.5V REG_HPS 25MHz,25MHz,25MHz, 100MHz, 100MHz,50MHz, 50MHz) — ]
uss T I2C Address 70 HEX CON2 —=
Wnoun  SS3T
2 XA C 1V8 2.5V REG_HPS T Rt 10K 1V8
Y3 XB_CLKINB 20 T 7 X4 T 1V8 U23
25.00MHz VDDOO
VDDO1 (8 CLKS0_EN Y en  vee L 2] VDD
EL_I_ VDDO2 |15 CLKOUT] |-8_R72 22 CLK 50M _MAX_
1 VDDOos |1 1V8 2) oD ouT 12 CLKIN 15\(/)8 3) CLKIN GLKOUT2 ?0 R64 22 _CLK 50M FPGA OEZ
- < CLKOUT3 |—
22 CLK ENET FPGA PHY g 115 114 50MHz C361 | C362 6
CLKOA 57 1 sune —= —— —b: OE1 4 1v8
CLKOB [F=—x OE2 OE_0SC [
12 P1 AuF AuF 2.2uF 0.1uF 5 OE3
12 bo CLKIA 13 CLK DUAL ENET PHY 4g—— . = = L L " GND 391 392
2.5V REG_HPS 5 Eg CLK1B 7 SL18860DC = AuF _PAuF
6 14 CLK_100M_MAX__| = =
P6 CLK2A D> 100Mh ) -
L CLK2B 83— z
. LK_100M FPGA
uF 81 10s CLK3A |52 CLK_100M_FPGA g > Loouns TP7
LK3B —x - -
CLKS . Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
GND - n
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~

FPGA DCLK R433 DNl C463 ||DNI
[ J_
R432 = U21G
DNI ] .
Cyclone V GX SoC Configuration
= JTAG FPGA TMS V9
5% JTAG_MUX_TCK AC5 | TMS Bank 3A
5> JTAG FPGA _TDI Us %‘I‘ 2.5V BANK
75— JTAG FPGA TDO ABS | 100
-AD7 | CLKUSR,DIFFIO_RX_B5p,DQ1B
—— FPGA CONFIG D[15:0] on Dok ur : _RX_B5p,
DCLK
Eﬁgﬁ 88“23 B? QES AS_DATAOQ,ASDO,DATAQ
AS_DATA1.DATAT
FPGA _CONFIG D2 AEg | AS_
AS_DATA2.DATA2
FPGA _CONFIG D3 AC7 | AS_
AS_DATA3.DATA3
FPGA _CONFIG D4 ABS
FPGA_CONFIG D5 AEgQ '| NCSO,DATA4 2.5V REG_FPGA
FPGA_CONFIG_D6 AE12 | DATASDIFFIO_TX B2n
FPGA CONFIG D7 ADo | DATA6,DIFFIO_RX_B1n,DQ1B
FPGA CONFIG 8 Ab77| DATA7,DIFFIO_TX_B2p,DQ1B
FPGA GONFIG D9 AF10 | DATA8,DIFFIO_RX_B1p,DQ1B
FPGA CONFIG D10 Ab70-| DATA9,DIFFIO_TX_B4n,DQ1B
FPGA CONFIG DTi AETT| DATA10,DIFFIO_RX_B3n,DQSn1B
FPGA_CONFIG D12 AC9 | DATAT1,DIFFIO_TX Bd4p
FPGA_CONFIG D13 AH4 BﬂfQ'B:Ei:g—_?))((—B‘%P’ggsB‘B
13, TX_B6n,DQ1
Eﬁgﬁ ggmgg B}g ;\\E; DATA14.DIFFIO_RX_B5n,DQ1B PR_READY,DIFFIO_TX_B8n,DQ1B ﬁ?g E,Egﬁ gg Bg,’i‘DEY
DATA15.DIFFIO_TX_B6p,DQ1B PR_DONE,DIFFIO_RX_B7n [aFx FEGA PR ERROR :
PR_ERROR.DIFFIO_RX_B7p 1
AH28 FPGA PR_REQUEST
Eank A PR_REQUEST,DIFFIO_TX_R1n,DQ1R [Fasg FPGACyP CONFLONE e
5 5y BaNK GvP_CONFDONE DIFFIO_TX_R3n,DQ1R |~AG55 WAX FPGA SSELS >
CRC_ERROR,DIFFIO_RX_R2n {1 MAX_FPGA_SSEL
16,03 H»—CPU RESETRAAX FPEATNIOS! QE% DEV_CLRn,DIFFIO_TX_R5n,DQ1R nPERSTLO,DIFFIO_RX_R6p,DQS1R wg; PS(':ElEV\,’;AE';@Tn 2
MAX_FPGA_MOSI [i6___3 DEV_OE,DIFFIO_TX_R5p nPERSTRO,DIFFIO_RX_R6n,DQSn1R = >
MAX_FPGA MISO 4§ MAX_FPGA MISO AD25 1 \NIT_DONE,DIFFIO_RX_R2p nGEO,DIFFIO_TX_R3p,DQ1iR |-AJ28 MAX FPGA SCKg1 \ax_FPGA_SCK
FPGA_nCONFIG N - SeLe L MSEL4, 5
@& FPGA NSTATUS F4 Bank 9 L7 MSEL3, o
S X FPGA_CONF_DONE F3 | NSTATUS 2.5V BANK MSEL3 ~Gg MSELZ; o
& ) CONF_DONE MSEL2 & MSELT oS
mggté L8 MSELG, o
2.5V_REG_FPGA
| R397 10K FPGA nSTATUS
' a5 | o
L R4t 10K FPGA_CONF_DONE nC
| Rats 10K_FPGA_nCONFIG ) 5CSXFC6D_F896
R414 10KJTAG_FPGA TDI

Cyc]one V GX SoC Configurations

USER /O INTERFACES

2.5V_REG_FPGA

Sw3
1 —T] 12 MSELO R306 1.00k
2| —— [11_WMSELi Ra0s 1.00k
3 |a—— [ 10__MSEL2_R304 1.00k
46— — [[@  WSEL3 R303 1.00k
g — g MSEL4 _R302 1.00k
—T

TDAO6HOSB1

=
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8

3

1

USB Blaster Pr(a;rammlng Header

2
When Pins 1 & 5 are:

2-_?_\/?{REG,HPS . v REg ppluses JTAG mode only) 2.5V_REG_HPS TS5A23157 Switch Functiond OW --> NC to/from COM = ON and NO to/from COM = OFF
212 100k 25V REGHPS JTA HIGH --> NC to/from COM = OFF and NO to/from COM = ON
USB_DISABLEn 2 [ |1 JTAG TCK
25 . . )
L — g g JTAG BLAJSTTAE(? TT'\TS A= e Logic 0 = pin 10 <--> pin 9 (HPS Bypass) Uy
1225 Logic 1 = pin 10 <--> pin 2 (HPS Enable
8 | 7 A > R210 1.00k | 9 P pin 2 ( )
9 JTAG_BLASTER TDO | 1 HPS JTAG EN I IR N 10 JTAG_MUX_TDO
R209 R201 1.00k > INT D ) COMt
0 70247-7057 JTAG_MUX_HPS_TDI 0 HPS 2 | o @) 9 FPGA 0 JTAG FPGA Th 45—
= JTAG_BLASTER TDO __ R202 DNI JTAG_BLASTER_TDI R40 Of C1 2.5V_REG_HPS R24 K
JTAG_TRST, r& 10
MICTOR RSI)-B; Populate R58 if you would like to Logic 0 = pin 6 <--> pin 7 (HPS Bypass 3 8 C266 || _0.1uF
ikl Master the JTAG chn through Logic 1 gin 6 <o gin 4 ngS E%gbb)) GND Ve ¢ |1 2.5V_REG_HPS
s JTAG Chain Control 2.5V_REG_HPS JTAG_MUX_TMS ~ 4| \os &) 0 NG |7 BP HPS TMSR25 ) 1.00k
1 —7] 8 HPS JTAG_EN R325 1.00k HPS JTAG _EN 5 e 70 6 JTAG HPS TMS .
2 |.—— [7__FPGA JTAG EN __R324 1.00k 'Nz_l> com2 Z__ >
3 [F—— |6 HSMA JTAG EN _ R323 1.00k Logic 0 = pin 10 <--> pin 9 (FPGA Bypassl))
4 O::I 5 MAX_JTAG_EN R322 1.00k Logic 1 = pin 10 <--> pin 2 (FPGA Enable)us TS5A23157
= TDAOAHOSE! O%EFnot i chhaln CLK125A EN CLK125A _EN FPGA JTAG EN 1 10 HSMA 0 JTAG_HSMA TDI
in-chain EN ggg5—~y__ CLKi25AEN ~ FPGAJTAGEN 10 . I~ 1
sw2 25V_REG_HPS SI570_EN }8’}2 < SI570 EN 'N1—I> _— B(O COM1 R26 1>
T e e 26T o001 |2 R e
[ T 6
6 | ——&i 3 FACTORY LOAD _ R307 70.0K 1%§ 10
5 94 SECURITY_MODE _R287 10.0K Logic 0 = pin 6 <--> pin 7 (FPGA Bypass) 3 8 C265 || 0.4uF
| ! . . GND Vi o
[ Logic 1 = pin 6 <--> pin 4 (FPGA Enable) _[_ 1 2.5V_REG_HPS
= TDAO4HOSB1 9 P pin 4 ( ) = =
3.3V JTAG_MUX_TMS 4| o 10 oo L7 BP FPGA TMS _R27 1.00k
U16_ JTAG MUX_TCK R383 DNI__JTAG HPS TCK 2 .0 7@ '
16 [0 JTAG_MICTOR TCK__R382 DNI___JTAG HPS TCK FPGA JTAG EN 5 |N2—I>-~~5 comz -8 JTAG FPGA TMS 4yr——
JTAG_MUX_TCK 2
JTAG_MUX_TCK(T2,76,17 . . .
_MUX_TCK(12,76 1 o 10A ~ |4 JTAG HPS TOK o —— Logic 0 = pin 10 <--> pin 9 (HSMA Bypassa'9 TS5A23157
5 - Logic 1 = pin 10 <--> pin 2 (HSMA Enable,
JTAG_MICTOR_TCK NA <= JTAG_MUX_TMS R401 DNUTAG _HPS TMS 9 P pin 2 (
JTAG_MICTOR_TMS___R400 DNUTAG_HPS_TMS HSMA JTAG_EN 1 > _____ 10 MAX 0 JTAG MAX TDI |
JTAG_MUX_TMSEg___—JTAG MUX TMS 51108 INT Loy COMI R28
== —_— 7 JTAG_HPS_TMS . JTAG_HSMA TDO 2 ) O 9 JTAG_HSMA TDI
= YB 2 > NO* NC1
JTAG MICTOR TMS JTAG_MICTOR_TMS6 HB = 1 0 2.5V_REG_HPS
— — ' JTAG_MUX_HPS TDI R398 DNUTAG_HPS TDI
JTAG_MICTOR_TDO__R399 DNUTAG _HPS TDI Logic 0 = pin 6 <--> pin 7 (HSMA Bypass) 3| oD v. |8 C264 || 0.14uF
JTAG_MUX_HPS_TDI I JTAG MUX HPS TDI_ 11 |~ . TAG HPS TD! Logic 1 = pin 6 <--> pin 4 (HSMA Enable) —_ + - [ 1 2.5V_REG_HPS
I~ - e
JTAG_MICTOR TDO  gm—— JTAG_MICTOR_TDO 10 |1C> YC L > JTAG_MUX_TMS 4 o 10 NG2 |7 BP_HSMA TMS R29 1.00k
: JTAG_FPGA TDI R380 DNI__JTAG HPS TDO 2 .0 7(() '
JTAG_MICTOR_TDI___Ra381 DNI__JTAG _HPS TDO HSMA JTAG_EN 5 6 JTAG_HSMA TMS |
JTAG_FPGA TDI T J—JTAG FPGA TDI 14| 0 'Nz—l> COM2 1 >
' 0 \YD 12 JTAG HPS TDO 4 »— XJ5
JTAG_MICTOR TDI A2 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) Y10
8 | onp £ |15 3.3V 88]245-2 MAX_JTAG_EN 1 |N1—|>-~~; comt 12 MUX R%OJTAG MUX TDI_j——
IDTQS3VH257 {040 |g41 JTAG _HPS SEL 1 JTAG_MAX_TDO 2 . TOTXO 9 JTAG_MAX_TDI
= = 2 NO1 C1 25V_REG_HPS
3.3V 2.2uF AuF
T _R43 1.00k_JTAG_HPS_SEL | — CON2 Logic 0 = pin 6 <--> pin 7 (HSMBBypass) 3 GND Vs 8 4 C263 || _0.1uF
= Logic 1 = pin 6 <--> pin 4 (HSMB Enabl L 2.5V_REG_HPS
JTAG_MUX_TMS 4 N 7 BP_MAX TMS __ R3i 1.00k
3.3V NC2
U15 MAX_JTAG_EN 5 6 JTAG MAX_TMS 4.
16 [, JTAG_TCK R387 DNI_JTAG MUX_TCK CoMm2 L >
cC JTAG_MICTOR_TCK R386 DNI_JTAG_MUX_TCK
JTAG TCK 2 TS5A23157
JTAG_TCK I0A
= nQ JTAG MUX TCK 44596 T9TAG_MUX_TCK
JTAG MICTOR TCK JTAG _MICTOR _TCK 3 HA ——
— — : : JTAG TMS __ R405 DNI__ JTAG MUX_TMS HPS _R361 DNI___ JTAG MUX TDO JTAG _HSMA TDO __ R356 DNI__MAX
: JTAG MICTOR_TMS __R404 DNI_JTAG_MUX_TMS FPGA __R346 DNI__JTAG MUX_TDO JTAG_HSMA _TDI R344 DNI_MAX
JTAG TMS 5 JTAG_MUX_TMS R355 DNI_JTAG _HSMA_TMS
JTAG_TMS [12.25 'OB\ 7 JTAG_MUX_TMS, BP_HPS TMS R360 DNI___ JTAG HPS TMS BP_HSMA _TMS R354 DNI_JTAG _HSMA_TMS
; YB o INTAG MUX_TMS
JTAG_MICTOR_TMS .12 JTAG MICTOR TMS 6 1 11 &=
— — : JTAG BLASTER TDI__R402 DNI JTAG_MUX_TDI
JTAG_MICTOR _TDI__R403 DNI JTAG_MUX_TDI
JTAG BLASTER TDI 11 JTAG _FPGA TDO R359 DNI__HSMA JTAG MAX_TDO __ R353 DNI MUX
JTAG BLASTER TDI &} 'OC\ ve -2 JTAG MUX TDl 45— j7AG MUX_TDI JTAG_FPGA TDI R345 DNI_HSMA JTAG_MAX_TDI R343 DNI MUX
JTAG MICTOR TDI g JTAG_MICTOR_TDI 0], o= c A JTAG_MUX_TMS R358 DNI__JTAG FPGA_TMS JTAG_MUX_TMS __R352 DNI___JTAG MAX_TMS
1c : JTAG BLASTER TDO R384 DNI JTAG_MUX_TDO BP _FPGA TMS R357 DNI___JTAG FPGA _TMS BP_MAX_TMS R351 DNI__JTAG MAX_TMS
JTAG MICTOR TDO__ R385 DNI JTAG MUX_TDO  XJ6
JTAG_BLASTER TDO [12.25 JTAG BLASTER TBO 14 105 \ 12 JTAG MUX TDO
YD - -
JTAG_MICTOR_TDO JTAG MICTOR TDO Blip = . TAG SEL 3.3V 66 EIE 2 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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DDR3 FPGA CLK P

DDR3 FPGA CLK N

100, 1%

1.5V_REG_FPGA

R469

7000 U0

1024MB DDR3 (x32) - FPGA

VTT_FPGA_DDR3

VTT_FPGA_DDR3 15v_REG_FPGA VTT_FPGA_DDR3

DDR3_FPGA_BA[2:0] VTT_FPGA_DDR3  VTT_FPGA_DDR3  VTT_FPGA_DDR3 V31, DDR3 FPGA A11 RN4A 1 1651 V3§, DDR3 FPGA A8 RN4B 2 15 51 V34, DDR3 FPGA A6 RN4C 3 14 51)
_ CN6 CN4 CNS v3®> DDR3 FPGA Al __RN4D 4 1351 V33 DDR3 FPGA A4 __RN4E 5 12 51 v24> DDR3 FPGA Al2_RN4F__6 1151
DDR3_FPGA_DM[3:0] 1 7] 8 1 7] 8 1 771 8 V327 DDR3 FPGA BA1__RN4G_ 7 1051 V1 DDR3 FPGA A10__RN4H 8 9 51 V25 DDR3 FPGA A7 _ _RNGA 1 1651
2 [0 7 2 17 2 [ 71 vo& DDR3 FPGA A9 __RN6B__ 2 1551 V3¢ DDR3 FPGA A13 _RN5C__3 14 51 V172 DDR3 FPGA WEn RN5D 4 1351
3 [ e 3 [ e 31 6] vid2 DDR3 FPGA ODT _RN5E 5 1251 V133 DDR3 FPGA CASn RNGF 6 11 51 vi2 DDR3 FPGA RASn RN5G 7 1051
DDR3_FPGA_DQS_P[3:0] 4,5 4,5 4 |, 51 v37Y DDR3 FPGA A14_RN5H 8 9 5 Vi DDR3 FPGA CSn__RNGA 1 16 51 V1 DDR3 FPGA BAO__RN6B__ 2 1551
1 - 1 - 1 —1_vig&2 _DDR3_FPGA BA2Z _RN6C_3 1451 V23 DDR3 FPGA A3 __RN6D 4 1351 v262 DDR3 FPGA A0 RN6E__ 5 1251
DDR3_FPGA_DQS_N[3:0] 0.1uF — 01uF — 0.1uF — V2 DDR3_FPGA A5 RN6F 6 11 51 RN6G 7 10 51 V275 DDR3 FPGA A2 RN6H 8 9 51
v2>_DDR3 FPGA CKE R472 470K, 8§, DDR3 FPGA RESETn _ 2.00K\/78497
DDR3_FPGA_DQ[31:0] -
DDR3_FPGA_A[14:0]
us7 uss
DDR3 FPGA A0 N3 DDR3 Device DDR3 FPGA A0 N3 DDR3 Device
DDR3 FPGA A1 P71 A0 E3 DDR3 FPGA DQ16/] DDR3 FPGA A1 P7 | A0 E3 DDR3 FPGA DQO
DDR3 FPGA A2 P3| Al DQO /7 DDR3 FPGA DQ2}/1 DDR3 FPGA A2 P3| Al DQO "F7 DDR3 FPGA DQ1
DDR3 FPGA A3 N2 1| A2 DQ1 "F> DDR3 FPGA DQ17 DDR3 FPGA A3 N2 1| A2 DA "F5 DDR3 FPGA DQ2
DDR3 FPGA A4__Pg 1| A3 DQ2 "Fg~ DDR3 FPGA DQ1Y/ DDR3 FPGA A4__Pg 1| A3 DQ2 "Fg~ DDR3 FPGA DQ3
DDR3 FPGA A5 P2 | A4 DQ3 A3~ DDR3 FPGA DQ20/] DDR3 FPGA A5 P2 | A4 DQ3 A3~ DDR3 FPGA DQ4
DDR3 FPGA A6_R8 1| A5 DQ4 "Hg™ DDR3 FPGA DQ18/] DDR3 FPGA A6_R8 || A5 DQ4 "Hg DDR3 FPGA DQ5
DDR3 FPGA A7 _R2 | A6 DQS G2 DDR3 FPGA DQ22/ DDR3 FPGA A7 _Ra 1| A6 DQS G2 DDR3 FPGA DQ6
DDR3 FPGA A8 18 1| A7 DQ6 A7  DDR3 FPGA DQ23/ DDR3 FPGA A8 181 A7 DQ6 A7 DDR3 FPGA DQ7
DDR3 FPGA A9 R3 1| A8 DQ7 57 DDR3 FPGA DQ24/1 DDR3 FPGA A9 R3 1| A8 DQ7 57  DDR3 FPGA DQ8
DDR3 FPGA A10 L7 1| A9 DQ8 "E3 DDR3 FPGA DQ26/] DDR3 FPGA A10 L7 1| A9 DQ8 "E3 DDR3 FPGA DQI
DDR3_FPGA A1l R7 | MO/AP DQY ~G8 DDR3 FPGA DQ25/ DDR3_FPGA A1l R7 | MOAP DQY ~G8 DDR3 FPGA DQ1V
DDR3 FPGA Al2 N7 1| A1l DQ10 "G5 DDR3 FPGA DQ27 DDR3 FPGA Al2 N7 1| All DQ10 "G5 DDR3 FPGA DQ1}/
DDR3 FPGA A13 T3 A12/BCn DA [MA7 DDPR3 FPGA DQ2Y/ DDR3 FPGA A13 T3 A12/BCn DA [MA7 DDPR3 FPGA DQI2/
DDR3 FPGA Al4 T7 | A138 DQ12 A5 DDR3 FPGA DQ3Y/ DDR3 FPGA Al4 T7 1 A138 DQ12 A5 DDR3 FPGA DQ13/
Al4 DQ13 "33~ DDR3 FPGA DQ28/1 Al4 DQ13 "33~ DDR3 FPGA DQ14/]
- DDR3 FPGA CKE K9 DQ14 A3~ DDR3 FPGA DQ3}/ DDR3 FPGA CKE K9 DQ14 A3~ DDR3 FPGA DQ15/
DDR3_FPGA_CKE 1 < DDR3 FPGA CLK P J7°| CKE bQts DDR3_FPGA CLK P J7 | OKE bQts
DDR3_FPGA_CLK_P L. " DDR3 FPGA CLK NK7f SK-P F3 _DDR3 FPGA DQS P2 DDR3 FPGA CLK N K7 f SK-P F3 __DDR3 FPGA DQS PO
DDR3_FPGA_CLK_N CK.N  LDQS P I"535pPR3 FPGA DQS N2 CK.N  LDQS P "53BpPR3 FPGA DQS NO
DDR3_FPGA_DM2 DDRS FPGA DM2_E7y |y LLJBSE_'; €7 DDRS FPGA DQS P3 DDR3_FPGA_DMO DDRS FPGADMO__E7y | b LLJBSE_'; ©7 DDAS FPGA DAS P
DR FhaA o B{ DDRS FPGA DM3_ D3} Vi jpaa-y, | BZ__DDR3 FPGA DQS Ng DR Fran D B{ DDRS FPGA DM1_ D3, Vi jpGa-y, | BZ__DDR3 FPGA DQS N
DORS FPGA Csn P » DDR3 FPGA CSn_ L2} DDR3 FPGA CSn__ L2}
DDR3 FPGA WEn 3] CS J1 DDR3 FPGA WEn 3] CS J1
DDR3 FPGA WEn £ < DDR3_FPGA RAsn _J3 )| WE NC1IMjg DDR3_FPGA RASn J3 )| WE_ NC1IMjg
DDR3_FPGA_RASn X DDR3 FPGA CASn K3 | RAS NGC2 7 DDR3 FPGA CAsn K3 ' RAS NGC2 7
DDR3_FPGA _CASn ¢ CAS NGC3 [Tg—< CAS NGC3 [T
NC4 o< NC4 o<
DDR3_FPGA BAO M2 M7 DDR3_FPGA BAO M2 M7
DDR3_FPGA_BAO i X DDR3 FPGA BA1___Ng | BAO NC5 7 DDR3 FPGA BA1___Ng | BAO NC5 7
DDR3_FPGA BA1 . X__DDR3 FPGA BA2 M3 | BAT DDR3 FPGA BA2 M3 | BAT
DDR3_FPGA_BA2 X__DDR3 FPGA RESETr2 || BA2 DDR3 FPGA RESETrI2 1| BA2
DDR3_FPGA_RESET X DDR3 FPGA ODT K1 /| RESETn DDR3 FPGA ODT__ K1’ RESETn
DDR3_FPGA_ODT DDR3 FPGA zai__ L8 OPT DDR3 FPGA za L8 OPT
VREF_FPGA DDR3 | £Q B1 VREF_FPGA DDR3 | £Q B1
b1 VSSQ [gg b1 VSSQ g9
R473 Me | VREFDQ  VSSQ [ RA71 Me | VREFDQ  VSSQ [
590 VREFCA  VSSQ [pg VREFCA  VSSQ [pg
VSSQ g5 VSSQ &5
VDD VSSQ g5 VDD VSSQ g5
G7 VDD VSSQ [y G7 VDD VSSQ Fg
ko] VDD VSSQ a7 ko] VDD VSSQ &1
— = 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 T 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
vDDQ — vDDQ —

MT41K256M16HA-125:E
C568 C602 C572 | C585 C601 C571 C598 C569 C589 C583 C597 C570 C574 C587

1.5V_REG_FPGA

C600

0.01uF,

C599

0.01uF. 0.01uF0.1

C603

577 596

uF AuF
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579 C575
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com 5 g g e e 1024MB DDR3 (x32 + EC C) - HPS

VTT_HPS_DDR3 VTT_HPS_DDR3 15V REG_HPS VTT_HPS_DDR3
S DDR3_HPS_BA[2:0] VIT_HPS_DDR3 ~ VTT_HPS_DDR3  VTT_HPS_DDR3 DDR3 HPS A8 RN1A 1 165 DDR3 HPS BA2 _ RNiB 2 15 51 DDR3 HPS A4 RNIC 3 145
cN2 cN3 CN1 DDR3 HPS A6 RN1D_4 135 DDR3 HPS Al2__RN1E_5 12 51 DDR3 HPS BAT___RNIF__6 115
S DDR3_HPS_DM[4:0] 1 — 8 1 ] 8 1 ] 8 DDR3 HPS A10___RN1G__7 105 RN1H 8 9 51 DDR3_HPS_A9 RN2A 1 165
2 17 2 [0 7 2 [0 7 DDR3 HPS A0 RN2B__ 2 155 DDR3 HPS A13 _ RN2C 3 14 51 DDR3 HPS A2 RN2D 4 135
3 [ e HLANEEG 3 [ e DDR3 HPS Al4__RN2E 5 125 DDR3 HPS CASn _RN2F 6 11 51 DDR3 HPS A11___RN2G 7 105
P DDR3_HPS_DQS_P[4:0] o S 2 [,/ 5 2 705 DDR3 HPS Al RN2H 8 9 5 DDR3 HPS ODT___RN3A_ 1 16 51 DDR3 HPS CSn___RN3B__ 2 155
1 1 1 1 1 1 DDR3 HPS RASn _RN3C_ 3 145 DDR3 HPS A3 RN3D__ 4 1351 DDR3 HPS BAO __RN3E__ 5 125
& DDR3_HPS_DQS_N[4:0] 0.1luUF — 0.luUF — 0.1uUF — DDR3 HPS A7 RN3F_ 6 115 DDR3_HPS A5 RN3G__ 7 10 51 DDR3 HPS WEn __RN3H 8 9 5
DDR3 HPS CKE R420 M;:IJEK, 1%  DDR3 HPS RESETn 200K 431
P DDR3_HPS_DQ[39:0] —
DDR3_HPS_A[14:0]
B>
U30 u22 U14
DDR3 HPS A0 N3, "DDRG Device DDR3 HPS A0 N3, "DDRS Device DDR3 HPS A0 N3 [ "DDRG Device
DDR3 HPS A1l__P7 E3 DDR3 HPS DQ35 DDR3 HPS A1l__P7 E3 DDR3 HPS DQ21 DDR3 HPS A1l___P7 E3 DDR3 HPS DQ2
DDR3 HPS A2 P31 Al DQO "F7 DDbR3 HPS DQ32 DDR3 HPS A2 P3| Al DQO /7 DpR3 HPS DQ23 DDR3 HPS A2 P3| Al DQO /7 DPR3 HPS DQ4
DDR3 HPS A3___N2 1| A2 DA "F2 DDR3 HPS DQ34 DDR3 HPS A3 N2 1| A2 DA "F5 DDbR3 HPS DQ20 DDR3 HPS A3 N2 1| A2 DA "F5 PpR3 HPS DQ7
DDR3 HPS A4 __Pg | A3 DQ2 "Fg~ DDR3 HPS DQ39 DDR3 HPS A4___Pg 1| A3 DQ2 "Fg~ DDR3 HPS DQ22 DDR3 HPS A4___Pg | A3 DQ2 "Fg~ DDR3 HPS DQ5
DDR3 HPS A5 P2 A4 DQ3 ["H3~ DDR3 HPS DQ36 DDR3 HPS A5 P2 | A4 DQ3 A3~ DDR3 HPS DQi6 DDR3 HPS A5 P2 | A4 DQ3 {3~ DDR3 HPS DQ3
DDR3 HPS A6___R8 | A5 DQ4 ~Hg DDR3_HPS DQ38 DDR3 HPS A6___R8 ' A5 DQ4 "Hg DDR3 HPS DQis8 DDR3 HPS A6 R8 | A5 DQ4 "Hg™ DDR3 HPS DQO
DDR3 HPS A7 Rz A6 DQS5 G2 DDR3 HPS DQ37 DDR3 HPS A7 R 1| A6 DQS G2 DDR3 HPS DQ17 DDR3 HPS A7 R 1| A6 DQS G2 DDR3 HPS DQ6
DDR3 HPS As__ T8 A7 DQ6 "H7 DDR3 HPS DQ33 DDR3 HPS A8 181 A7 DQ6 A7 DDR3 HPS DQi9 DDR3 HPS A8 181 A7 DQ6 A7 DDR3 HPS DQI
DDR3 HPS A9__R3 1| A8 DQ7 57 R43g 70.0K DDR3 HPS A9 R3 1| A8 DQ7 57  DDR3 HPS DQ29 DDR3 HPS A9 R3 1| A8 DQ7 57  DDR3 HPS DQI0
DDR3 HPS Al0_ L7 A9 DQ8 —¢3 R462.7\ A 10.0K DDR3 HPS A10__ L7 A9 DQ8 ~C3 DDR3_HPS DQ27 DDR3 HPS A10__ L7 A9 DQ8 ~C3 DDR3_HPS DQI3
DDR3 HPS A11_R7 1| A1U/AP DQY ~CgR43g 10.0K DDR3_HPS Al1__R7 | MOUAP DQY —Gg DDR3 HPS DQ24 DDR3_HPS A11__R7 | MOUAP DQY ~Cg DDR3 HPS DQB
DDR3 HPS Al2_N7 1| All DQ10 ["c5 Ra463 10.0K DDR3 HPS Alz_ N7 1| All DQ10 "G5 DpR3 HPS DQ31 DDR3 HPS Alz_ N7 1| All DQ10 55 BpR3 HPS DQi2
DDR3 HPS A1s__ T3 A12BCn DO A7 Ragq 10.0K DDR3 HPS A13__ 13 A12/BCn DA [MA7 SPR3 HPS DQ28 DDR3 HPS A13__ 131 A12/BCn DA mA7 PR3 APS DQ1T
DDR3 HPS Al4 _T71 A13 DQ12 mA5 R4 10.0K DDR3 HPS Al4__T7 1 A1 DQ12 mA>  DDR3 HPS DQ30 DDR3 HPS Al4__T7 1 A138 DQ12 mA>  DDR3 HPS DQ15
Al4 DQ13 "B R440 10.0K Al4 DQ13 ["Bg™ DDR3 HPS DQ25 Al4 DQ13 ["Bg~ DDR3 HPS DQ9
DDR3 HPS CKE K9 DQ14 ["A3 R4e5 10.0K DDR3 HPS CKE K9 DQ14 "A3~ DDbR3 HPS DQ26 DDR3 HPS CKE K9 DQ14 "A3™ DDR3 HPS DQi4
DDR3_HPS_CKE DDR3 HPS CLK P__J7'| CKE bats DDR3 HPS CLK P__J7 | CKE ba1s DDR3 HPS CLK P__J7 | CKE ba1s
DDR3_HPS_CLK_ DDR3 HPS CLK N K74 CK P F3 DDR3 HPS DQS P4 DDR3 HPS CLK N K7 CK_P F3 DDR3 HPS DQS P2 DDR3 HPS CLK N K7 CK_P F3 DDR3 HPS DQS PO
1.5V_REG_HPS DDR3_HPS_CLK_| G CKN  LDQS P "53—PpR3 HPS DQs N4 CK.N  LDQS P "3 PpR3 HPS DQS N2 CK.N  LDQS P "3 HpR3 HPS DQS NO
DDR3 HPS DM4  E7,1 bggg—g c7 R450 240 | DDR3 HPS DM2 _ E7,| bggg—'; C7 __DDR3 HPS DQS P3 DDR3 HPS DM0 _ E7 | bggg—'; C7__DDR3 HPS DQS P1
R452 240 D3| 2w Ubas N B R451.,.,.240 | DDR3 HPS DM3 D3 UM UDGS N | BL_DDR3 HPS DQS N8 DDRs HPS DM D3} Vi j5A&-{ | BZ__DDR3 HPS DQS Nt
DDR3 HPS CSn L2 | — 1.5V_REG_HPS — DDR3 HPS CSn___ L2 ] DDR3 HPS CSn L2 ]
DDR3_HPS_CSn 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—
DDR3_HPS_RASn DDR3 HPS CASn K3 /| RAS NC2 DDR3 HPS CASn K3 ' RAS NGC2 7 DDR3 HPS CASn K3 ' RAS NGC2 7 TP5
DDR3_HPS_CASnh CAS NC3 [rg— CAS NC3 g~ CAS NC3 g~ ?
NC4 o NC4 o< NC4 o<
DDR3_HPS BAO M2 M7 DDR3 HPS BAO M2 M7 DDR3 HPS BAO M2 M7 DDR3_HPS_DQ14
DDR3_HPS_BAO 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 B1 VREF_HPS DDR3 | £Q B1 VREF_ HPS DDR3 2Q B1
H1 VSSQ gy H1 VSSQ gy H1 VSSQ g R390
Ra47 Mg | VREFDQ  VSSQ [y R425 vg| VREFDQ  VSSQ 57 R372 Me | VREFDQ  VSSQ [ 10.0K
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 g G7 VDD VSSQ [y G7 VDD VSSQ Fg -
k5 VDD VSSQ a7 ko] VDD VSSQ a7 ko] VDD VSSQ &1 TP6
== — Kg~| VDD VSSQ &g = = Ka| VDD VSSQ &g = = Ka| VDD VSSQ &g
- - Ko VDD VSSQ - - | VDD VSSQ - - | 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 VSS My 1.5V_REG_HPS VDD VSS w1 1.5V_REG_HPS VDD VSS My
T Al VSS "mg T A1 VSS "M T A1 VSS "M
Ag-| VDDQ VSS | g3 Ag| VbDQ VSS g3 Ag| VDbDQ VSS g3
o1 voba VSS 5 &1 vbbQ VSS 53 &1 vbbQ VSS (53
S| voDQ VSS |pg S91 vbDQ VSS Hpg S91 vbDQ VSS Hpg
5> VDDQ VSS [ B> VDDQ VSS g5 B> VDDQ VSS g5 R389
o VDDQ VSS Eo-| VDDQ VSS [ Eo-| VDDQ VSS [ 00K
£ vDDQ VSS |rg £ VDDQ VSS |rg £ VDDQ VSS |rg :
5| VDDQ VSS &g 5 VDDQ VSS &g 5 VDDQ VSS &g
He| vbDQ VSS Ho| VDDQ VSS Ho| VDDQ VSS —
15V REG HPS vDDQ — vDDQ — vDDQ — -
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C328 C311 C283 | C289 [C518 C366 C549 C517 C364 C520 C443 C288 C420 C419 C491 C396 C324 C369 C495 C310 C447 C519 C545 C444 C325 C284 C365 C492

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
Tte  Cyclone V SoC FPGA Development Kit Board
C547 | C326 | C446 [C294 367 506 546 309 418 496 287 370 C497 | C371 | C286 | C368 | C494 | C327 | C448 | €548 —b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
ﬁ A [Size Document Number Rev
= N o | B 150-0321003-C1 (6XX- 44184R) C
Date: Wednesday, March 20, 2013 [Sheet 14 40

[ 3 [ 2 [ 1




FM BUS NOR PARALLEL FLASH
FM_D[15:0]
EPCQ &>
FM_A[26:1]
FLASH 512Mb (32M X 16)
us VPP  1V8
PC28FxxxP30B85
5.0V FLASH A4
T FM_Af ALY VPP
3.3V _ FM A2 Bi A; voo LA
30 31 FM_A3 C A3 1v8
c c A3 VCC
_ FM A4 D1yl 22
AuF AUF FM A5 D2 D5
jc_sm Jo_ens FM A6 A2 AS VCCQ ~pg
A6 VCCQ
u13 FM_A7 c2 | 16 veca [cs
AUF uF 1o voo L2 = FM_A8 Az )| A
FPGA_CONFIG_D FM_A9 BS A Do [E2 FM DO
U N FPGA AS DATAD 2 | , 5o |22 FPGA _CONFIG DO . _ _DO FM_A10 C3 A9 DO E2 FM D1
= 20 FPGA_AS DATAT 3 | A9 B9 21 FPGA CONFIG DI 4435 FPGA_CONFIG_D1 FM_ATI D3 )| 21 Dy[G8 Moz
8 Mco1 © FPGA AS DATA2 4 A; B; 20 FPGA _CONFIG D2 Hp 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 g 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 4 Hp FPGA_CONFIG_D4 FM_A14 B5 | A13 G5 FM D5
g | NCo3 DATA1 "9~ FPGA AS DATAD 7 | A4 B4 57 ’ FM _A15 c5 1| Al4 D51™Ge  FM D6
R mggg Bﬂﬁg 1___FPGA AS DATA3 8 ﬁg Sg 6 FM _A16 D7 ﬁ}g Bg H7 FM D7
% FPGA DCLK % ~
> 1% NC06 o DOLK ;6 FPgA ngso e ] > 18 A7 B7 12 o Em 21; 23 A17 Ei FM_D8
14 | NCo07 =z ncs | A8 B8 43 FM_A19 B7 /| A18 D8 "E3 FM D9
* NCo8 < . A9 B9 7 FM_A20 c7 | A19 D9 73 FM D10
A20 D10 ["Fg FM D11
23 | 12 FM_A21 c8
EPCQ256 o BE GND EM A22 A8 ﬁgé g]; 5 FM D12
IDTQS3861 = FM_A23 GL N samyazs Di2[Ths _FmDis
| MAX_AS_CONF FM_A24 H8 | NG SaM 1oonyaza D1g | GL M D14
= 9V_VPP FM_A25 B6 E7 FM D15
NG/A25(512M) Di5
XJ1 FM_A26 B8
A NC/A26(1G) WAt |LFZ FLASH_RDYBSYn
. J5 FLASH_CLK E6 o\
1 VPP oD B2
881545-2 2 — FLASH _RESETn Dd| pecers oD [H2
= <_FLASH_CEnO B4d AE ND [
CON2 {_FLASH OEn Fao| CE# G H6
16 J OE# GND
— X FLASH WEn Ged o 1
76 < FLASH ADVn FOd ADv# RFUO [ =
12v FLASH WPn C6 G2
d wp# RFU1
9V VPP VPP F1
U4 T 1v8 RFU2 —gg—
. 5 D13 RFU3 [—>—x
) VN DUBYIAGS | 4 LTT76] CSENSE _ Ps3s 36K L
c22 3] * 2 1 PC28F512P30BF
aE SHDN GND
' 47K R335  LT1761 R334 CMDSH-3
= 5.62k — c17
4.7uF
) —_ 1V8 1V8 1V8
= R363 10K FLASH WPn
R336 10K___FLASH WEn
R326 10K___FLASH RDYBSYn 246
AuF
R362\ ~ 10K _FLASH RESETn

FLASH, EPCQ

.|||,

W >

- 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.
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FM_D[15:0]
5M2210 System Controller ..o _ ——
U19A U19B : FM_A[26:0] 5>
NMAX V MAX V FPGA nSTATUS »
FPGA CONFIG DO D3 BANK J4 FPGA _nSTATUS SI571_EN D4 BANK2 E10 OVERTEMP Eggﬁ (D:SEKF DONE FLASH_WEn
DIFFIO_L1P DIFFIO_L13P - DIFFIO_T1P DIFFIO_T13P 2 = +5{ >
FPGA_CONFIG D1 c2 Ki FPGA_CONF_DONE BA A11___USB RESET & FLASH CEn0 pp
DIFFIO_LIN DIFFIO_L13N »—=2— DIFFIO_TIN DIFFIO_T13N (@)
FPGA _CONFIG D2 C3 J3 FPGA DCLK c5 B11___HPS RESETn:
DIFFIO_L2P DIFFIO_L14P »—=> DIFFIO_T2P DIFFIO_T14P , HPS_RESETn
FPGA_CONFIG D3 E3 K2 C4 A12 FPGA PR_DONE » FLASH OEn e
DIFFIO_L2N  DIFFIO_L14N DIFFIO_T2N DIFFIO_T14N . >
FPGA CONFIG D4 D2 K5 B4 E11 . MAX_CONF_DONE FPGA PR REQUEST 44 FLASH RDYBSYn P
DIFFIO_L3P DIFFIO_L15P o— »%—=2 DIFFIO_T3P DIFFIO_T15P . > <
FPGA _CONFIG D5 E4 ] D6 B12 FPGA PR READY ..
FPGA_CONFIG D6 D1 B:Ei:g—ti’;‘ B";E'Ig—ﬂgg L2 0 . . B552 JTAG TRST. 17 “"E6 B:EE:S—E"F\,‘ B'l';E'Ig—Eg'; Ci1 FPGA PR ERROR .. FLASH RESETn )
FPGA_CONFIG D7 E5 | IO LAN DIFFIO L1on |80 ~un8546  WICTOR RSI@; ~BS5 DIFFIO TN DIFFIO T1eK Bi3 PGM_SEL FPGA CvP_CONFDONE 13 Etﬁg: %l\(m i %%
FPGA CONFIG D8 F3 | Oirrio Lsp DIFFIO Li7p |1 I2C_SCL_MAX A5 | 0eri0 TsP DIFFIO. T17p |-212 PGM_CONFIG
FPGA_CONFIG D9 = M2 ___12C_SDA MAX D7 B14 PGM_LEDO
DIFFIO_LSN  DIFFIO_L17N DIFFIO_T5N  DIFFIO_T17N
FPGA_CONFIG D10 F4 4 B6 c13 PGM_LEDT MAX_FPGA SS CLK125A EN )
DIFFIO_L6P DIFFIO_L18P DIFFIO_T6P DIFFIO_T18P MAX_FPGA_SSEL B
FPGA CONFIG D11 2 3 E7 B16 PGM _LED? MAX_FPGA_SC CLK50 EN )
DIFFIO_L6N DIFFIO_L18N DIFFIO_T6N DIFFIO_T18N MAX_FPGA_SCK :
FPGA_CONFIG D12 Fi N FPGA nCONFIG C8 Si570 EN )
DIFFIO_L7P DIFFIO_L19P DIFFIO_T7P 72
FPGA_CONFIG D13 F6 M4 BY SI571_EN .
DIFFIO_L7N  DIFFIO_L19N Fus—< DIFFIO_T7N
FPGA CONFIG D14 G2 N2 D8 A13  CLK_SEL
FPGA GONFIG DTE— G5 | DIFFIO_L8P  DIFFIO_L20P —ps— A DIFFIO_T8P IOB2_6 [~a15 DI TX EN .
DIFFIO_L8N DIFFIO_L20N [——— DIFFIO_T8N I0B2 7 [~ DI RX BYPASS > 8 §
MAX FPGA MOSI_ G1 | oo oo pierio (o1p [N FPGA OvP CONFDONE HSMA PRSNTh B8 | crio Top B2 g | A2 FACTORY LOAD SDI_RX_EN R,%o
MAX _FPGA MISO___ G4 P2 FPGA PR ERROR AS A4 _NMAX ERROR
DIFFIO_LON  DIFFIO_L21N DIFFIO_TON I0B2_9
MAX_AS CONF H2 A9 A6___MAX _LOAD MSELO »
MAX FPGA SSEL G5 B:EE:O’EOE 08B E2 FPGA PR_READY CLK50_EN “E9 B:EE:QPOE :OEZJO B10 _ MSELO MSELT g
MAX FPGA SCK H3 O_L10 OB1_1[F5 FPGA PR _REQUEST CLK125A EN B9 O_T10 OB2 11 g3 MSELT MSEL2 o
DIFFIO_L11P I0B1 2 DIFFIO_T11P 10B2_12
] A1 FPGA PR _DONE D9 C10___MSEL? MSEL3 iy
DIFFIO_L11N I0B1 3 . —+— DIFFIO_T11N I0B2_13
H4 K4 Si570_EN A10 Cl2 __ MSEL3 CLK 50M_MAX MSEL4 g
~—Jz | DIFFIO_L12P IOB1_4 "5 —\1570 PCIE JTAG EN Co | DIFFIO_T12P I0B2 14 "Es~MSEL4 CLK_100M_MAX B;
DIFFIO_L12N I0B1 5 —= DIFFIO_T12N I0B2_15 :
B2 16 | -C7_PCIE_JTAG EN MAX_AS CONF ;g 46—
JTAG MUX TCK O85-1% ['D10_CPU RESETn
USB_B2 CLK HS || oic ok kP8 T e o827 D11 _SDITX EN I2C_SCL_MAX 0_I2C SCL 2 2]
CLK_100M_MAX J5 : g” tEO TTIZ|)<I 16 JTAG MAX TDI b= ; : 52—18 D5 SDI_RX BYPASS R424 ’
OB1/CLK1 b0 [-M5 JTAG MAX TDO ;207 I |8B§’;8 E8_ SDI RX_EN I2C_SDA MAX 0 _I2C_SDA 22T
o N4 JTAG MAX TMS 45 > - R423
5M2210ZF256 2.5V_REG_HPS HSMA PRSNTn 4753
5NMI22102F256 T R419 10K [12C_SCL_MAX I2C_SCL_MAX MAX_FPGA MOSI 4 MAX FPGA MOSI
1 R418 T0K_12C_SDA_MAX I2C_SDA_MAX S’@ MAX FPGA MISO 4 S MAX FPGA MISO
u19C U19D U19E CPU_RESETn p
MAX V MAX V MAX V (AL & ]
BANKS3 BANK4 Power
F7 F10 MAX_A NF
FM_AQ E14 J14  FM DO R1 M10 Ge | GNDINT VCCINT m&13 L
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_BIN 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]
EMAS 5ic| DIFFIO_R3P  DIFFIO_R15P [e1a——Fv DE *—N5-| DIFFIO_B3P  DIFFIO_B16P —gyy Ki7| GNDINT VGCINT s 26¢(___HUSB_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 25¢C__ DEXTRA_SIG[2:0]
FM A7 D16 i1___FM D7 NG NEE _REG._|
DIFFIO_R4N  DIFFIO_R16N DIFFIO_B4N DIFFIO_B17N Al o1 T USB B2 CLK
GNDIO VCCIOT = :
FM_AS F18 | bIFFIO_RSP  DIFFIO_R17P oo FM D8 RS | DIFFIO_B5P DIFFIO_B19p [—ro—EXTRA SIGT A6 ] GNDIO VCeIo1 |48 —
FM A9 E15 [i2___FM D9 M6 R13 B15 J6 M570_PCIE JTAG EN o
DIFFIO_RSN  DIFFIO_R17N DIFFIO_B5N DIFFIO_B19N Rin~s GNDIO VCCIOT
FM_A10 E16 Mi6 __FM D10 T5 R12 SECURITY _MODE B2 P1 M570_CLOCK s
DIFFIO_R6P  DIFFIO_R18P DIFFIO_B6P DIFFIO_B18P GNDIO VCCIOT
FM_A11 F15 13 _FM Dii P7 P11_M570 CLOCK G10 FACTORY STATUS 5
DIFFIO_R6N  DIFFIO_R18N DIFFIO_B6N DIFFIO_B18N GNDIO
FM A12 Gi4 Mi5 __FM Di2 R6 Ni2_FACTORY STATUS G7 A14 FACTORY REQUEST oo
DIFFIO_R7P  DIFFIO_R19P DIFFIO_B7P DIFFIO_B20P GNDIO VCCIO2
FM A13 F16 Li4 __FM Di3 N7 Ri4_FACTORY REQUEST G8 A3
DIFFIO_R7N  DIFFIO_R19N DIFFIO_B7N DIFFIO_B20N GNDIO VCCIO2
FM_A14 Gi3 N16___FM Di4 M7 P12 G9 Fs MAXV DIPSWITCH
FVATE G1e| DIFFIO_R8P  DIFFIO_R20P [Mi3——FM D15 R7| DIFFIO_B8P DIFFIO_B21P 15— ExTRA SIG2 k10| GNDIO VCCIO2 |5 MARY L
DIFFIO_R8N  DIFFIO_R20N *—"— DIFFIO_B8N DIFFIO_B2{N k7| GNDIO VCCIO2 . = S
GNDIO
FM_A16 G12 | e mep  DIFFIO R2ip [N FLASH WEn USB_CFG2 P8 | Jicri0 Bop DIFFIO Bazp |-B18 TRST R K8 | GNDo vecios LC18 o T FACTORY_LOAD 5
FM_A17 G16 N14 _ FLASH CEn0 USB_CFG3 T7 P13 RST s K9 Hi1 SECURITY MODE (o3
DIFFIO_RON  DIFFIO_R21N DIFFIO_BON DIFFIO_B22N GNDIO VCCIO3
FM A18 Hi4 ° 2 P15___FLASH OEn USB_CFG4 Ng o % M1 Ri5 | SN0 oo08 [t
FM_A19 Hi15 | DIFFIO_R10P  DIFFIO_R22P mp34™FrASH RDYBSYR USB_CFG5 Re | DIFFIO_B10P I0B4_28 57 Rz | GNDI VCCIO3 ~pyg PUSH BUTTON INTERFACE
DIFFIO_R10N  DIFFIO_R22N DIFFIO_B10N I0B4_29 |rjg—X GNDIO VCCIO3 15V REG HPS
FM_A20 H13 USB_CFG6 T8 N9 T _REG_ PGM_SEL o PGM SEL
DIFFIO_R11P DIFFIO_B11P I0B4_30 |FRo—< GNDIO _
FM A21 H16 D13 FLASH RESETn USB_CFG7 To R4 USB CFGO T16 L8 T PGM_CONFIG ) PGM CONEIG
DIFFIO_R11N I0B3_21 DIFFIO_B11N IOB4_31 GNDIO VCCIO4 B
FM_A22 J13 Di4___FLASH CLK USB_CFG8 R9 Ti0 __USB CFG11 T6 9 MAX_RESETn ) VAY RESET
DIFFIO_R12P IOB3_22 DIFFIO_B12P I0B4_32 GNDIO VCCIO4 _RESETn
FM_A23 J16 F11___FLASH ADVn USB_CFG9 P9 T4 USB_CFG1 T14
DIFFIO_R12N I0B3_23 DIFFIO_B12N IOB4_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] 23¢( ] PGM_LED[2:0]
CLK_50M_MAX J12 Mi4 FM_A25
H7o | /OB3/CLK2 IOB3_26 —N73 FM_A26 MAX_ERROR
IOB3/CLK3 I0B3_27 23 MAX_ERROR
_ 5M2210ZF256 MAX_LOAD s MAX LOAD
MAX_CONF DONE___ & VAKX CONE DONE
5M2210ZF256 . |
1V8 VCCINT 2.5V_REG_HPS 2.5V VCCIO 1v8 1.5V_REG_HPS 15vvccio
" T . Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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HSI\SIIC Port A

Ji2
1 2
g 1 2
3 45—
5 6
x—g 7 8 ?T<
W 9 10 W
11 12
X—]g 13 14 H}g
HSMA TX P3 <371 15 BANK 1 16 35 HSMA RX P34
g < HSMA_TX_N3 19 | 17 18 20 HSMA _RX _N3g
g < HSMA_TX_P2 21 | 19 20 55 HSMA _RX P24
g < ASMA_TX N2 23 | 21 22 oz HSMA RX N2y
g < HSMA_TX_P1 25 | 23 24 28 HSMA _RX P14
g < ASMA_TX_N1 27 | 25 26 g HSMA RX N1y
g < ASMA_TX_PO 29 | 27 28 m39 HSMA _RX POy
g < HSMA_TX_NO 31 |29 30 735 HSMA_RX_NOg
HSMA_SDA g 33 | 31 3§ 34 HSMA SCL__,
576 JTAG_MUX_TCK 35 | 33 34 736 JTAG HSMA TMS 1a
% 27 JTAG_HSMA TDO 37 | 3° 36 738 JTAG HSMA TDI b
HSMA_CLK_OUTO 39 |2/ 38 1740 HSMA_CLK_INO ol
39 40
HSMA DO 41 42 HSMA D1
HSMA_D2 43 3; ﬁ 44 HSMA D3
5 6
HSMA TX D PO 47 3-73V 1iV 28 HSMA RX D PO
HSMA_TX_D_NO a9 | 37 53 50 HSMA_RX_D_NO
51 52
HSMA TX D _P1 53 | 3.3V 12V 157 HSMA RX D P1
HSMA TX D N1 55 gg gg 56 HSMA RX D N1
57 58
HSMA TX D P2 59 | 3:3V 12V 1760 HSMA RX D P2
HSMA TX D N2 61 g? gg 62 HSMA RX D N2
63 64
HSMA TX D_P3 65 | 33V 12V 166 HSMA RX D _P3
HSMA TX D N3 67 g? BANK 2 gg 68 HSMA RX D N3
69 70
HSMA TX D _P4 71 | 33V 12V =5 HSMA RX D P4
HSMA TX D N4 73 ;; A ;i 74 HSMA RX D N4
75 76
HSMA TX D _P5 77 §-73V 127" 78 HSMA RX D _P5
HSMA TX D N5 79 | 77 83 80 ASMA RX D N5
81 82
HSMA TX D_P6 83 | 3.3V 12V 187 HSMA RX D _P6
HSMA _TX D _N6 85 gg gg 86 HSMA_RX_D_N6
87 88
HSMA TX D_P7 g9 | 3:3V 12V 1790 HSMA RX D _P7
HSMA _TX D _N7 91 g? gg 92 HSMA _RX_D_N7
93 94
HSMA CLK OUT P1 o5 | 3:3V 12V 95 HSMA CLK IN_P1
HSMA CLK_OUT N1 97 g? gg 98 HSMA _CLK_IN_N1
9 133y 12v |90
HSMA TX D P8 101 [ op | 102 HSMA RX_D_P8
HSMA _TX D _N8 103 183 184 104 HSMA _RX D _N8
105 106
HSMA TX D_P9 107 ?-37V 112V 108 HSMA RX D P9
HSMA _TX D _N9 109 189 1?3 110 HSMA_RX_D_N9
111 112
HSMA TX D P10 113 ?-133V 1121‘4 114 HSMA RX D P10
HSMA_TX D _N10 115 | 112 Helate HSMA_RX_D_N10
117 118
HSMA TX D P11 119 ?-13V 1122V 120 HSMA RX D P11
HSMA TX D _Ni1 121 12? 122 122 HSMA RX D N1
123 124
HSMA TX D P12 125 ?-23V 1122\/ 126 HSMA RX D P12
HSMA TX D N12 127 12? 122 128 HSMA RX D _Ni2
129 130
HSMA TX D P13 131 ?31V BANK 3 112\4 132 HSMA RX D P13
HSMA TX D N13 133 123 134 134 HSMA RX D _N13
135 136
HSMA TX D P14 137 | 3:3V 12V 435 HSMA RX D P14
HSMA TX D N14 139 12; }zg 140 HSMA RX D N14
141 142
HSMA TX D P15 143 ?fv 1@{ 144 HSMA RX D P15
ASMA TX D Ni5 145 142 1 [T1ae HSMA RX D Ni5
147 148
HSMA TX D P16 149 ?fv 112V 150 HSMA RX D P16
HSMA TX D N16 151 15? 122 152 HSMA RX D _N16
153 154
HSMA CLK OUT P2 155 ?-3\’ O N Lo 112" 156 HSMA CLK_IN_P2
12V 3.3V HSMA CLK OUT N2 157 12? ,_:‘-:‘-:,-:N:N:N:N:m:m:m:m: 122 158 HSMA CLK IN_N2
159 | 150, 09'de'do'de'd'g'g'ghsnt 160 HSMA PRSNTn
C335 c482 3.3V C00000L00LB0L0 12V
22UF 22UF ASP-122953-01
25V 25V | 583583BBel[ ] |

UL

=

L

HSMA_DI[3:0]

“- >
HSMA_TX_D_P[16:0] _
>
HSMA_TX_D_N[16:0] _
>
HSMA_RX_D_P[16:0]
>
HSMA_RX_D_N[16:0]

>
HSMA_CLK_OUT_P[2:1],
&K ]

HSMA_CLK_OUT_N[2:1] ,
O

HSMA CLK_IN_P[2:1], >
HSMA_CLK_IN_N[2:1]

4 >
HSMA PRSNTh T
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10/100/1000 Ethernet - HPS

U11A
ENET_HPS MDC 36
ENET_HPS_MDIO 37 mglc
ENET_HPS LED2 LINK o
sav REG HPS ENET HPS RESETn 42 oo RX_GLK PHYAD2 |- ENET_HPS RX_CLK
J2 u m 220 ENET HPS INTn 38 | |\ GTX OLK 24 ENET_HPS GTX_CLK
13 — YA 25 ENET_HPS TX_EN
YK TX_EN
ellow TDO_P 11
% 1(2) CTo RX_ DV CLK125 EN |33 ENET_HPS RX_DV
I: TDO_N | MDI_HPS PO 3] BN—— TXD3 k22 ENET HPS TXD3
o1 p 4 MDI_HPS_NO 3| XRXEA TXDS 21 ENET_HPS TXD2
-+ [6 CTi | MDI_HPS_P1 5| MA B e k2o ENET_HPS _TXD1
CTi 5 MDI_HPS N1 6 Bl = 199 ENET_HPS_TXDO
TD1 N VDI HPS P2 71 TXRXM_B| o TXDO
TD2_P 3 l MDI HPS N2 8 %SQ\PA_% 5
P —— | ST ST DN | oo wooso | BT iEe 00
_F GND_TAB I: TD2 N TXRXM D| & RXD1_MODE1 [—5g ENET HPS RYXDZ
- — RXD2_MODE2
= 8 27 ENET_HPS _RXD3
orange TD3_P [ aE RXD3_MODE3
15 CT3 [
sz:] I: TD3 N R50 4.99K
17 16 ENET_HPS RSET 48
GK GOA ISET
K- - 3.3V_REG HPS [ CLK125 NDO_LED. MODE |41 CLK125 NDO LED MODE
" ENET HPS LED1_LINK 17
T LED1_PHYADO
ENET_L829-1J1T-43 . ENET_HPS LED2 LINK 15 | LEDs PHvAD]
c49  |[DNI__ .
| o Y 3.3V_REG_HPS
ENET HPS LED1 LINK 25.00MHz 46,
) 4 2 ZI B
c21 c27
a8 ||DNI = —
e KSZ9021RN 10uF 10uF
c16  ||0.01uF cTo =
C15 | |0.01uF CTH
1.2V_AVDLL PLL
ci13_ ||0.01uF CT2 ui1B
c14__||0.01uF CcT3 b AVDDL_PLL 2; 1AAVEDL
15| AVDDH LDO_O
T AVDDH 9
3.3V DVDDH AVDDH AVDDL [
= T 40 AVDDL 1.2V_DVDDL
i v oo |
34 14
2.5V_REG_HPS 1.2V AVDLL_PLL 5.0V DVDDH B¥Bgt 39
u1s 49 1P GND DVDDL |2
LN BST 2 4 Ca7 || 1uF 13 vég PS DVDDL [22
- 2y N2 o —L— 1.2V_AVDLL PLL 29 | VoS- Dvoor 22
ouT2 -
4| o Ay 1 )i _| KSze02iRN
10uF =
= = 6 SHON. _ ADJ g 200K _ )i
25V_REG_HPS zz PG—
R46 10.0K et 33V
I LTcaozs 100K c45  |C46
ki 1] — J_R3a0 DNI ENET_HPS_LED2 LINK R342 1.00k
2.20F 1 R339 DNI ENET_HPS LEDI _LINK R341 1.00k
{R347 4.70K, 1% _ENET_HPS RXD3 R348 DNI
= 1 R364 2.70K, 1% ENET_HPS_RXD2 R366 DNI
= 1 R365 2.70K, 1% _ENET_HPS RXDI R367 DNI
= 1 R368 2.70K, 1% _ENET_HPS_RXDO R370 DNI
1 R369 DNI ENET_HPS_RX DV R371 4.70K, 19
{Ra7s 2.70K, 1% ENET_HPS RX_CLK R379 DNI
R406 2.70K, 1% _CLK125 NDO LED MODE __R407 DNI
BOOT-STRAPS —_

ETHERNET INTERFACE

ENET HPS TXD3.0 <] ENET_HPS_TXD[3..0]
ENET HPS GTXC Gl ENET HPS_GTX LK
6 ENET_HPS_TX_EN
ENET _HPS MDC _ ¢ ENET_HPS_MDC
ENET_HPS RESETn 4, —hro_
18T ENET HPS_RESETn
ENET HPS RXD[3..0
L0 » ENET_HPS_RXD[3..0]
ENET _HPS RX CLKg ENET_HPS_RX_CLK
ENET_HPS RX DV 4
ENET_HPS_RX_DV
ENET _HPS MDIO ¢ ENET_HPS_MDIO
ENET_HPS INTn i o
5.8 ENET_HPS_INTh
2.5V REG_HPS 2.5V _REG_HPS
u2s
) Ao vee 2
3 ﬁ; S"é’{ 6 12C_SCL_HPS L
4 &% SoA L5 2C_SDA HPSQM L
= 24LC32A
3.3V_REG HPsL! 3.3V_AVDDH 1.2V_AVDLL_PLL
3A,30 OhmFB _ | C26 c23 Lze C43 ca4 Jgss
22uF——2.2uF 22uF 2.2uE
1uF 1uF
3.3V_REG HPS L24 3.3V_DVDDH L4 1.2V_AVDDL
L
3A, 30 Ohm FB 0262 C261 270 3A, 30 Ohm FB [ C59 c61 60
22uF——2.2uFE 22uF——2.2uF
1uF AuF
L3 1.2V_DVDDL
3A, 30 Ohm FB [ C56 C55 Ls7
22uF = —2.2uF
AuF
Place near KSZ9021RN PHY
3.3V_REG_HPS

R47

4.70K, 1% ENET_HPS_MDGC,.
R48 4.70K, 1% ENET_HPS INTn.
R49 4.70K, 1% ENET_HPS RESE.
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10/100M Ethernet - FPGA

ENET1 TX DI3.0] ENET1_ACT LED R275 220
B> ENET1_TX_DO u4s 3.3V 3.3V
ENET1 TX D1 ENET1_TX_DO 43 70 3.3V
ENET1 TX D2 ENET1 TX D1 24 EO%B? SEngBB; 71 1.5V_REG_HPS
ENET1_TX D3 Ra80 ENET1_TX D2 45 POTXD oD |27 . . " . it
- ENET1_TX_EN ENET1_TX D3 a6, DOTXD2 TP 20 DNI R217 T ) N E
75— POTXERR POTXERR PHY 27| POTXD3 33 10 1V5_ECAT 40V J34
' ENET1_TX EN ag | POTXERA Monuts I R235 § R234 § R231 § R230 § R232 o - <x
) ENETT _TX CLK FB 49 ;008 <N R233 < 499 < 499 < 499 < 499 < 10 z 2 >>
) —mENELLRX D3 0] 0 VODIO 132 D32 poig 10 1] F
ENET1_RX_DO ENET1_RX DO 53 | LomxD VDDIO2 |20 + a I
ENET1_RX_D1 ENET1_RX_D1 54 PORXD? vBDIoG [es 2 2| or 1§ vellow
ENETT_RX D2 ENET1_RX D2 55 Pngoz 3 10uH VNV
ENET1_RX D3 ENET1_RX D3 56 72 L22 3
- ENET1 RX_ERROR ENETI_RX ERROR 58 EO%E%R Egg'&; 73 0_Ohms TD-
= X ENET1_RX DV ENETT_RX DV 57 PORXDV
- X _ENET1_RX_CLK ENET1_RX CLK 59 PORXCLK REGrs 78 REG_FB 4|0
- {_ENET1_TX CLK FB R496 DNI 60 chRS 1V5_ECAT2 + <
R624 470K 1%21 30 5 &
) —ENELZ X D3.0) = POCOL VDD15_1 g5 1 RCT o :
ENET2 TX DO Vooae [ 6| o 5
ENET2 TX D1 ENET2 TX_DO 23 . o POVDOLEDIA |12 - o a |2
ENET2_TX D2 ENET2 TX D1 24 ) D100 N 8 | o o DR
ENET2 TX D3 ENET2 TX D2 25 — (0226 13 = Green |
R514 P1TXD2 GND_TAB !
F—— ENET2 TX EN ENET2 TX D3 26, 010 0.01uF 14| G\DTAn O z
P1TXERR P1TXERR_PHY 27 o TXE%R boTXP |18 ENET1_MDI_TX P _ Z  <x
: ENET2 TX EN 28| P1 0 16 ENET1_MDI TX N R236 © 00
0 ENET2 TX CLK FB 29 BITXEN POTXN 10 —— C230 o
poRxp K17 ENET1_MDI RX P 0.01uF = I
) —ENELZ RX D3 0] ENET2_RX_DO 35 | Levt PORXN 18 ENET1_MDI RX N =
ENET2 RX DO ENET2 RX D1 36 PmXD? 0 3.3V
ENET2 _RX D1 ENET2 RX D2 37 | DRk
ENET2 RX D2 ENET2 RX D3 38 P1RXD2 p17xp L7 ENET2_MDI_TX P =
ENET2 RX D3 ENET2 RX ERROR 40 PlRXEgR P:TXN 6 ENET2_MDI TX N
- ENET2_RX_ERROR ENET2 RX DV 39 | DIRXEE — POTXERR R526 A DNI ENET1 LINK LED _ R276 220
= { _ENET2 RX DV ENET2 RX CLK a1 | 1A%V p1RxP k2 ENET2 _MDI RX P '
- { _ENET2 RX_CLK R502 DNI 42 | D1AXS ol ENET2 MDI RX N
- { _ENET2 TX CLK FB T R62] L\, 470K 1% 22 | F1ORS
CLK_DUAL_ENET_PHY . 33 64
34 igtﬁ? Poljogg%gg 68 - ENET1 ACT LED ENET2 ACT LED R273 220
3.3V DNI s 0 69 ENET1_LINK_LED 3.3V
. 80, recorr POLINKED 33V
R ENET_DUAL RESET 1 1 T
’ Ross 2 - SEl RESETB P1100BTLED 25 ~ ENET2_ACT LED
0 3.3V PF]AL?&EB 67 _ENET2 LINK LED 1 e
J:RZ)Q/\ DNI_REG FB ! J33 - -
R504 4.70K, 1% 63 12 Rs27 12.4K R226  R228 & R227 R224 < R223 & R225 o -  <x
= R503 4.70K, 1% 62 | MDIO EXTRES 10 499 < 499 499 < 499 < 10 zZ o =¥
= MDC 76 1 If‘ ”
470K 1% __ ENET DUAL RESETn &> ENET_FPGA MDIO REE%AG?\IND? 74 TD+ o
DNI POTXERR_PHY X _ENET _FPGA_MDC 75 = 2 1 Z vellow
DNI P1TXERR_PHY > REGBGND2 |3 ToT 3
POAGND [ 3
R528 4.70K, 1% 79 | o P1A,\(I3D'\I'D 31 TD-
533 4.70K, 1% 13 GNDIO 757
= BN > ATP GND15 [—3 4
= IM TEST VSSAPLL RD+ <
= s <
— uPD60620 — RCT -
- - 6 c :l g
RD- .13
[$V) <t
33V C220 |c222 |C221 c218  [c217 8 a N
k=220 _jc222 |G _1c218 G217 | GND < e
C219 13 GND TAB =  Green |
| Rs08 4.70K, 1%ENET2_RX_DO R509 DNI 0.01uF 4] GNpTan © z
1 Ra99 2.70K, 1%ENET2_RX_Di R501 DNI _ Z  <x
Ra77 DNI ENET2 RX CLK R478 4.70K, 19 R229 o oo
{Ras7 2.70K, 1%ENET1_RX_ERROR__R488 DNI 10 —— C223 o
{Raoa DNI ENET2 RX_ERROR _ R495 470K 1% 0.01uF 2
{Raso 2.70K, 1%ENETT_RX_CLK R490 DNl | —=
{Rass 2.70K, 1%ENET1_RX_DV R486 DNI
{Rags 4.70K, 1%ENET2_RX_DV R500 DNI 3.3V
{Ras1 DNI ENET1_RX_DO R482 2.70K_19 =
[ R483 DNI ENET1_RX_Di R484 2.70K, 19
. P1TXERR 525  DNI_ENET2 LINK LED _ R274 220
BOOT-STRAPS —_ 19 R;\/\
1~5\L[REG HPS 3.3V Place near uPD60620 PHY 1V5_ECAT2 Place near uPD60620 PHY
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SDI Cable Driver, Equalizer, SMA Option and SMB

3.3V SDI 75 Ohm Impedance
R91 750 L6 5.6nH
1 2
SDI_TXDRV_FILTER_P
J14
4 R80 751 C81 || 4.7uF  SDI TXBNC P 1 °
3.3V_SDI I - [ Mini SMB
3.3V_SDI
DI TX P ) Right
= =5 H I e 9 R76 75 | SIIN[e| Angle
SDI_TXCAP_P 1) gp  Driver vCC Tt
> SDITX_ N C90 ||__4.7uF SDI_TXCAP_N 2 2o spo |12 SDI_TXDRV_P —
i 200 I SDI_TXDRV_N CAD Not
SDI TX SD HDn 10 J— ote:
B SDI_TX_RSET 47| SD/HD Route traces at
RREF 16 Vi secondary side
RSTO (s———©O
< =5 _ls_)l?lEF,(\‘STl 0 R92 2 RSTI FAULT 13 . :SDI_FAULT. :>>
R95 T0K__SDI SDA___7 EBQBLE 3.3V_SDI R85 75 |
(R 10K_sDISCL__ 8, S04 T
R79 R78 I Y R75
3.3V_SDI 14 3 10K
*—=— NC5 VEE
T_ <15 NC6 CENTERPAD 17 4 _R81 75 _ C86 H 4.7uF __ SDI_TXBNC N
R443 499 499 SDI Cable Driver, LMH0303SQx = L9 5.6nH R86
0 ) 1 2 |SDI_TXDRV_FILTER_N
12C_SCL SDI_SCL
, [2C_SDA SDI_SDA 3.3V_SDI
C85 75
R442 0 — 3.3V
0.01uF LS =
1 A
= |
120 ohm FB
75 Ohm Impedance
L11775.6nH
1~ yL2
7 ° 1 SDI IN_P1 SDI IN_FILTER Pt C120 || 1.0UF
Mini SMB I
R128 75
Right 3.3V_SDI
Angle LO‘“')N| R127 75
— CAD Note: —L— U3t CAD Note:
= R = Overlap C188 & R286
oute traces at SDI_EQIN_P1 2 13
secondary side
c103 1.0UF SDI VCC1
j{iL,\/\fsm H SDI_EQIN_N1 3] 3o Vs |18
7 11 SDO_P C117 || 4.7UF SDI RX P 4
= SDI_RX_CDn 75| BYPASS SDO g [ >
29 CD SDO
3.3\L|_SDI Fo4 10K 3.3V_SDI 12 E‘LPJIWTOENSLEEP
. SDO N C116 ||4.7UF SDI_RX_N —
From EPM2210 — I AEC 5 c I I ® >
SDI_RX_BYPASS B | i 5] AEC+
E16_ )
co7 I 1.0UF J AEC VveEs CAD Note:
SDI_RX_EN N 14 MUTE VEE2 9 Overlap C189 & R284
8 ) MUTEref DAP |1
Read-Only (Auto-Mute) R126 | R93
SDI Cable Equalizer, LMH0384SQ —
3.3V_SDI )
D17 0 0
R98 75 N//
Green LED Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
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5

4 3

QSPI Flash & Reset Circuit

3.3V
us
2
- QsPI_I00 15 | oo vee
= QSPI_IO1 8 o N 3
< QSPLI02 9 | DAt U1l 7
6 QSPI103 77| DQ2/VPP/W#  DNU2 %
g DQ3/HOLD# DNU3 [—¢
DNU4
QSPI_CLK 16 11
B> c DNU5
12
DNU6
D QSPI SS0 7 S# DNU7 1:43
DNUS8
vss |12
N25Q00AA13GSF40F

TP1

33V PLACE NEAR QSPI FLASH

k259

C258
47uF P.1UF

.

RESET CIRUIT

3.3V
3.3V
0.1uF || c241
[
us6
4 1
R316 VCC GND
20.0K
< 3 | VR RESET | -2—COLD RESETn R315
1 == 02 PB_COLD RESETn MAX811 R314
0

O Opgswitoh

USB_RESET IS ACTIVE HIGH AND IS INVERTED
THROUGH THE MAX II SYSTEM CONTROLLER

100K )

0 RESET_HPS UART N .4
R379 >

0 ENET _HPS RESETn .g
R320 £ >

DNI ENET_DUAL_RESETn, D>

R534
HPS RESETN g+« HPS RESETn
Input only to CV device cold reset
3.3V
3.3V
0.1uF || C240
[
U55
4 \ ND 1
R313 cc &
20.0K
< 3 MR  RESET 2 WABM RESETnR312 100K d
1 O—':'—C 2 PB_WARM_RESETn MAX811 R311 =
PB Swiich 0
Input/output to CV device warm reset
. MICTOR_RSTn

AOME

Q’>M|CTOR_RSTH
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USB 2.0 OTG, Micro SD Card

DanP Update:
SMSC schematic review reference number is 834654-B1081.

SMSC placement review reference number is

5.0V

lo Jo Jo ]

USB_5.0V

375404-B1082.

1 c2 c3 Ui
2 N . .
22uF |22uF |2.2uF :H; 88% 2
3 8 9 243 24
IN3 ouUT3 (5
USB 2.0 OTG USB 5.0V — USB EXTVBUS 7 | oot ouT4 F.wF FJ AUF F.w
R6 DNI _ 6 ¢ @ !
USB_VDD ON GND =
MAX1693H =
USB_VDDA
R10
DNI 3.3V DanP: Should ESD protection diodes to be added?
sale| 98l R
vz - - 3.3V USB_5.0V
R21 10.0K_USB_DATAO 24 AnmE  om o 31 = e
J—GED 10.0K_USB_DATAT 23 Bﬂﬁo 8298 33 ZREGEN Lca |janF
I R3s 10.0K_USB_DATA2 22 DATA; >>>> >35> o ol USB_CPEN i
3.3V I R 10.0K_USB_DATA3 21 | AT N 10 USB_EXTVBUS =
R 10.0K_USB_DATA4 20 | D ATA3 us USB MINI-AB
I _Re2 10.0K_USB_DATAS 19 DATAg vBUS 14 USB_VBUS R5 820,1% 1
T Re0 10.0K_USB_DATAG 18 | Dhlhe Lo 8 USB DM N 2 —o
Ri6 I R19 10.0K_USB_DATA7 17 | Dt b [7 USB DP P 3
DNI p USB_ID Z —)
. USB_CLK 14 5
= USB_NXT 11| CLKOUT o |27 USB_XO . C20 | |30pF ol
USB_DIR 12 | N >(<)| 28 USB_XI i
USB_STP 13, orp =
USB_RBIAS 32 RBIAS GND ; o a1 ==
GND
USB RESET PHY 9 pcrr aND FiAG [ 4 1M
R11 USB3300 — — 24MHz —
12.0K R9
10.0K
USB_RESET R8 0 USB RESET PHY G12 | | 30pF
= - [
USB_RESET  [i6 USB RESET
UsB_CLK g — USB INTERFACE >
USB_NXT e Micro SD Card
USB_DIR . .
USB_STP USB STP
USB_DATA[7..0] OSE DATALLO] C10 5 6
J3 2.2uF 1uF AuF
SD_CLK 50 ok Voo |4 )i
SD_CMD B . . =
CAGE
2o Howo [
DAT1 CAGE
SD_DAT2 1 12
SD_CD _DAT3 2 | DAT2 CAGE 75
CD/DAT3 VSS
MicroSD_ skt _
[aV] -~ o ~— (aV] ~—
[aV] - [qY} ~— (V] -~
X X X X X X
Micro SD / USB INTERFACE TPs
SD_DAT2 N SD_DAT?
SD_CD DAT3 ) SD_CD_DAT3
PLACE NEAR USB3300 D11 ,[ESD5vV3U2U D10 [ESD5V3U2U D12 _[ESD5V3U2U SD_DATO ) SD_DATO
SD_DATH ) SD_DAT1 =
3.3V USB_VDDA SD_CMD ) SD_CMD
T ° ° ° i SD_CLK a D> SD_CLK
k249 k256 k255 |§245 o4 250 i Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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User 1/0,

RTC

3.3V B1
D36 Red_LED B2
MAX_ERROR \\K R555 49.9
D34  Green_LED
MAX_LOAD \\K R549 49.9 2x16 LCD 12C
I2C ADDRESS: 0x50 HEADER 3X1
D38 Green_LED
MAX_CONF_DONE \\K R563 49.9
5.0V J15
D41  Green_LED 1
PGM_LEDO \\K R567 49.9 5]
3
D40 Green_LED
PGM_LED1 \\K R568 49.9
I2C_SCL _DISP
[2C_SDA DISP 8
D39 Green_LED 9
PGM_LED2 \\K R569 49.9 10
1 LCD_HEADER
2.5V_REG_HPS
2.5V_REG_FPGA T
S12
1 O—E'—C 2 PGM_CONFIG R564 4.70K, 1%
PB Switch
S11
1 == 2 PGM_SEL R565 4.70K, 1%
T O OpgSwitch
S9
1 =12 MAX_RESETn R337 4.70K, 1%
D9 Green LED T O OpgSwitch
HSMA PRSNTn \\K R309 49.9
D37 G LED =B R K
37 Green_| 1 2 CPU_RESETn 566 4.70K, 1%
CVP_CONF_DONE \\K R557 49.9 T O Opgswich
2.5V_REG_HPS
St
1 2 USER_PB_HPSO0 R298 4.70K, 1%
T O OpgSwich
S3
1 == > USER _PB_HPS1 R299 4.70K, 1%
T O OpgSwich
3'_3_\/ S2
D4  Green LED 1 == > USER_PB_HPS2 R300 4.70K, 1%
USER LED HPSO \\K R282 49.9 Tt O OpgSwich
S1
1 == > USER _PB HPS3 R301 4.70K, 1%
D3 Green LED Tt O OpgSwich
USER_LED_HPS1 XX R283 49.9
K 1.5V_REG_FPGA
S6
D2  Green_LED 1 == 2 USER_PB_FPGAO R296 4.70K, 1%
USER_LED_HPS2 \\K R284 49.9 T O OpBSwich
S5
1 == 2 USER _PB_FPGA1 R297 4.70K, 1%
D1 Green LED Tt O OpgSwich
USER _LED HPS3 \\K R285 49.9
25V_REG_FPGA
D8  Green_LED T
USER_LED_FPGAO \\K R278 49.9
3.3V
D7 Green_LED SWi1
USER_LED_FPGAT1 \\K R279 49.9 16 [t— |1 USER_DIPSW_HPS0 R288 4.70K, 1%
B /= [2 USER _DIPSW_HPS1__R289 4.70K, 19
14 | —— [ USER DIPSW HPS2 R290 4.70K, 19 2.5V_REG_FPGA
D6  Green_LED 13| —— [ 4 USER_DIPSW_HPS3 _R291 4.70K, 19
USER_LED FPGA2 \\K R280 49.9 2] /=[5 USER_DIPSW_FPGAO_R292 4.70K, 1%
1] == [6 USER_DIPSW_FPGA1 _R293 4.70K, 1%
10| /= |7 USER_DIPSW_FPGA2 R294 4.70K, 1%
D5  Green LED I — USER_DIPSW_FPGA3 R295 4.70K, 1%
USER _LED FPGA3 \\K R281 49.9
TDAO8HOSB1

B4
5.0V 2.5V_REG_HPS
HEADER 6X1 _
NS R435 3.3V
0
10K 0K U24
3
VCC VL
TRISTATE [-2 R~ DI
12C SCL DISP 8 5 2C_SCL HPS
* VCCIO1 VL 101 A&27
12C_SDA DISP ; VCCIO2 VL 102 4 12C_SDA_HPS A!:@
GND
MAX3373

I2C ADDRESS: 0x40

.||| C29 || O.1uF
I )

12C SDA HPS R12

12C_SCL HPS R37

USER_DIPSW_HPS[30]

USER_PB_HPSJ[3:0]

I

S
S

U3
S1vce  veackup 4 VBAT
0 1? SDA SQW/iNT |-2—Rs8 4.70K, 1% 3.3V
SCL 4
15 NC5 &
I”—13 GND NC6 [
2| NCA1 NC7 7
771 NC2 NC8 |5
70 NG3 NG9 [
NC4 NC10
DS1339C

2
1}

LSER LED APl O > USER_LED_HPS[3..0]
LED INTERFACE

PGM LED[2:0]

USER_LED_FPGA[3:0]

16¢C____| PGM_LED[2:0]

MAX_ERROR

& SO

MAX_LOAD
MAX_

HSMA_RX_LED

18,
NF?D = 1A§

HSMA _TX_LED

HSMA PRSNTn

PCIE_LED X1

PCIE LED X4

DIPSW INTERFACE

USER DIPSW_FPGAJ[3:0] :>>

PUSH BUTTON INTERFACE

PGM_SEL

PGM _CONFIG

MAX RESETn

USER_PB_FPGA[1:0]

+ PGM_SEL
+ PGM_CONFIG
4 MAX_RESETn

CPU_RESETn

L >

He >
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ART RX

UART

ut7

ART TX

Sy
I—

XJ2 J9

7\

881545-2 C

-

ON2

RESET_HPS_UART N

18

R350 UART TX LED

22

Green LED N// D14 220

UART RX LED

57 CBUSO

R349 |

5V_USB_UART

R45

Green LED N/’/ D15 220

3.3V_USB_UART

R41 10.0K

0| CBUST

»—7| CBUS2

PWR EN

RESET HPS UART

4.70K, 1%

CAN_0_TX

ESGS C666

1uF [2.2uF

T

9| CBUS3

<—— CBUS4

GND3
GND2
GND1

AGND

VCC

UART, CAN

3.3V_USB_UART

R52

3V30UT [

VIO_USB_UART
0

VCCIO

5V_USB_UART L2
1

J8
USB MINI-B

AN
/742792780

UsSBDM
USBDP 14

NC1 53X
NC2

[S211)]
i@

6
3
1
2
5
=

NC3
NC4 —=7—X
NC5 59 —<
NC6 X

N ==
©|w|N

n
B

OSCl 55—

N
oo

U12

VBUS
ID

D+

D-

NC

GND

0SCO

EPAD_GND

20
7
4

1
24
33

FT232R

CAN

uso

BUS

CAN_VREF

VCC

-

>

D

CAN_0 RX ¥ }

3.3V

CAN RS 8

R

R539 DNI

R538 0

<

RS

VREF

7 CANH P [

TPD4S012DRYR

Place near SN65HVD230
R550 120

1 C32

39pF 39pF

3.3V_USB_UART

1 C33

R39

o

QB |WIN—=

VIO_USB_UART

J35

CANH ¢

CANL CANL N

GND

SN65HVD230

o

RS = VCC -> Standby Mode
RS = GND -> High-Speed Mode
RS = Resistor to GND -> Slope Control

CAN_VREF

67

|| -_.IEH

o O

61800925023

R272

Dt
o]d oJ)cB o

o
—

DNI

5V_USB_UART —=

F
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On-éoard USB Blaéter |

FPGA USB INTERFACE

USB B2 DATAIZ0, «——\, USB B2 DATA[7:0]

FX2 SDA __ R531 0 MAX_SDA
Jaz 3.3V USB_ADDR[1:0] > USB_ADDR[1:0]
USB MINI-B — :
1 VBUS_5V c216 || 0.uF USB_FULL p USB FULL
| 2 FX2 D N | USB_EMPTY, ) >§:| B EMPTY
3 FX2 D P u48 USB_SCL ) S HgB_SCL
- 2 R265 DNI 4 USB_SDA ) —
5 4 GND - vee u478 USB B2 CLK 4 é X HES’SSACLK
USB_RESETN - —DE
~e | 100K R216 FX2 RESETn 2 | —_|3 e USB_OEn ., USB_RESETH
— ' RESET MR [—= USB_OEn
= FX2 PA2 B1 Hs FX2 PB1 USB_RDn . USE RD
= MAX8T1 FX2_FLAGC ci|19-B1 Bt 10_B1_H8 I"j3 FX2_PB3 USB_WRn . WA
Us3 ) FX2_PA7 cz | 10-B1.C1 10_B1_J3 74 FX2_SCL USB_WRn
I0_B1 C2 I0_B1_J4
[ |ceND D I0_B1 D2 10 B1_J6
AT = TPD2EUSB30 5 ust 3.3V EXGRA SIG0 B 108103 10B1._J8 5 Fxz_sLwhn
' t— bz | AVOS  FESET HEg P00 sy . 200¢ | FXoPAb 72| 1081 F1 10 81K 5507 - MAX V USB INTERFACE
[ = Soa |88 FX2 SDA R551 2.00K | FX2_PB2 F3 | 10 Ri s 0 B4 K3 K3 FX2_PD5 USB CFG[11:0] . > USB_CFG[110]
47nf 11 c2se % VGG B7 FX2 WAKEUP Eg EIE;(\)GB g; I0_B1_Gf 10_B1_K4 Eg ExiTigSTDO EXTRA SIG[2:0] . .
85| VCC WAKEUP FXo PA: G371 10.B1_G2 I0_B1_K5 kg CITAG NS {» EXTRA_SIG[2:0]
C5 xcc L0 |LH7 FX2_FLAGA FX2 PB5 1 :0751733 :Ofgtﬁﬁ K7 C_JTAG_TDI
E7 | VCC CTLO 'G7 FX2 FLAGB USB DISABLEn __H4 | |0 B1_H1 O_B1 K7 kg C JTAG TCK USB DISABLEN o USB DISABLE
Es | VCC CTL1 'pg FX2_FLAGG FX2_PB6 H7 | |0-B1_H4 I6_B1_K8 —cqg M570_CLOCK » ~ .
VCC CTL2 I0_B1_H7 I0_B1_K10 —— FACTORY STATUS &% M570_CLOCK
E1 A FX2_SLRDn EPM570GF100 FACTORY REQUEST, o3 FACTORY_STATUS
5| DMINUS RDYO |51 B, FACTORY_REQUEST
DPLUS RDY1 C_USB_MAX TCK ___ RS560 0 FX2_PDO
USB_B2 CLK G2 B2 U47D C USB MAX_TDI RE58 0 FX2_PD2
24M XTALIN C1 IxFTCA_lI_(m CLKOUT X MAX 11 C USB MAX TDO __R537 0 FX2_PD3
24M_XTALOUT c2 CONFIGURATTON C_USB MAX_TMS __R559 0 FX2_PD1
XTALOUT
G8 H3 FX2_PBO MAX_SDA J7 K9 FX2 RESETn
A
A s a0 e — o s w0 e e e o JTAG INTERFACE
FX2 PA3 F7 | PA2 PB2 "Gg FX2 PB3 C HSB MAX_TCK R3? TD! I01/GCLKOp 5 Exz PB7 JTAG TCK
FX2 PA& F6 Eﬁi Egi H5 FX2 PB4 C _USB_MAX_TMS J1 iﬁl‘g :gé/ggtgp F8 USB CFG7 JTAG TMS :Z)':; ﬁﬁg—mg
FX2_PA5 Cs G5 FX2_PB5 C_USB_MAX_TDO J2 / P “E1o M570_CLOCK JTAG BLASTER TDI 3 _
PA5 PB5 TDO 102/GCLK3p « | JTAG_BLASTER_TDI
FX2 PA6 c7 | A PBS [F5 FX2 PB6 JTAG BLASTER TDO o S JTAG BLASTER TDO
FX2 _PA7 C6 6 6 [He FX2 PB7 EPM570GF100 L - -
PA7 PB7
u47c
H2 A8 FX2_PDO
RESERVED D0 "a7 FX2_PD1 S— U47A 1V8
F1 1 AGND pD2 |22 FX2 PD2 BANK 2 WA 1T
F2 A6 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 ¢35 FX2_PD6 USB_CFGb A4 | 10_B2 A3 I0_B2_A6 g USB_B2 DATA5 F5 | GNDINT  VCCINT 7
B4_| GND PD6 I"A2 FX2_PD7 USB_RESETn A7 | |0 B2 A4 10 B2 F10 "Fg USB B2 DATA6 H5 | GNDINT  VOCINT "Hg
o4 GND PD7 TSR 55 10_B2_A7 I0_B2_F9 515 a7 GNDINT  VCCINT 3.3V
D7 | GND USB_RDn Dio | /0-B2 B8 I0_B2 B10 —Fg USB_CFG8 D5 E4 '
Bg—| GND OS5 WRR 59| 10_B2 D10 10_B2_E8 515 Aot 57| GNDIO VCCIOT &g
GND FACTORY STATUS A9 | 10 B2 D9 10_B2 C10 "pg USB FULL E5 | GNDIO  VCCIOT =G
CY7C68013A_VFBGA SC_RX Af0 | 10-B2 A9 I6_B2 D8 Igg USB_EMPTY Fe6 | GNDIO VCCIOt 1.5V_REG_HPS
4 — I0_B2_A10 I0_B2_B6 GNDIO e
= SC_TX B2 10 B2 B2 10 B2 E9 =2 USB CFG11 G5 | GNDIO vceioz |24 T
VBUS 5V R561 100K FX2 WAKEUP USB_CFG4 B3 | \O-bo-5 |o’Bz’Ag A8 USB_SCL a7 | SNBiS veclo | os
PLACE NEAR CY7C68013A EXTRA SIGT B4 | 10 B2 | B2 A8 a5 USB_SDA = F7
3.3V USB_CFG6 B5 | '0_B2 B4 I0_B2 AS —Gg EXTRA SIG2 = veceloz2
R562 | Ce8t USB_B2 _DATAO Bg | /0. B2 BS I0_B2 G8 [~5g USB_CFG10 )
USB_B2 DATAT co |0 B2 B9 I0_B2_G9 "G1g USB_CFGO V39 EPM570GF100
200K | O0.1uF USB_B2 DATA2 cs | 10-B2 C9 16_B2_G10 [g USB_CFG1 V43
C680 USB_B2 DATA3 B7 :0752788 l'OEBZHHg H10 USB_CFG2 V42
USB_B2 DATA4 c7 lngng; %522’ jg J10 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)
D30 1.5V_REG_HPS TRST iz 3.3V 1.5V REG_HPS  1V8
JTAG_RX \\K RESn JTAG RX R518 562 | RST ‘QB;
Green_LED | R544 1.00k USB_SCL
D31 I R542.7_1.00k_USB SDA C647 | C648 | C653 | C655 C654 | C661
JTAG TX \\K RESn JTAG TX R517 562 | R545 7.00k_USB_FULL C_JTAG TCK 0 8529 JTAG TCK
) I Rs4s 1.00k_USB_EMPTY C JTAG TMS __ 0 R530 _JTAG TMS 04uF | 04uF | 04uF | o.1uF 04uF | 0.1uF
Green_LED ' C_JTAG TDI 0 R535 JTAG BLASTER TDI
D29 R541 1.00k__FACTORY REQUEST 33V CJTAG TDO 0 R536 _JTAG BLASTER TDO
SC_RX \\K RESn SC RX R519 562 | 3.3V = = =
1 J3g 25V _REG_HPS
Green_LED R286 1.00K C USB MAX TCK 1 2
D28 C USB MAX TDO 3 ;’ i 4 R211 DNl JTAG BLASTER TDI Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
SC_TX \\K RESn_SC_TX R520 56.2 R321 1.00K C_USB_MAX TMS 5 5 6 6
4 8 e Cyclone V SoC FPGA Development Kit Board
Green_LED 1 cusB mAx TOT_9 |/ 80 Yy P
= 9 10 _b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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V48 1.1V_vCC .
11V VCC N 1 2 FPGA P M t
RSNS SNS ower mMonitor
SENSE_PAD
V49 1.1V_REG_VCC 12V
1.0V VCC P 1 [ oers ons L2 .
SENSE_PAD 1
V45 1.5V_FPGA 2 TSENSE FAN CNTL
1.5V_FPGA N 1 2
RSNS SNS 22 23 2021
SENSE_PAD Qf
V44 1.5V_REG_FPGA . OVERTEMP,
1.5V _FPGA P 1 [ rons oS L2 B3 FDV305N ¢ i« >
SENSE_PAD
V41 2.5V_FPGA
2.5V FPGA N 1 [ rons ons L2 =
SENSE_PAD FAN_2pin_Conn
V40 2.5V_REG_FPGA
2.5V FPGA P 1 [ rens sns L2
SENSE_PAD
3.3V_PM_FPGA
R417 10K SCL_PM SCL_PM 0 120 SCL 3 4o
1 R416 10K SDA PM SDA PM 0 I2C_SDA 7,
12V R422
_ T R421
R88 TK_C92 | [0.1uF_C93 | [0.1uF
R87 K 1 ¢
N U26
R83 TK_C87 | [0.1uF_IC88 | [0.1uF
R82 K 1| 14 12 2.5V FPGA VDACPO o, 2.5V_FPGA_VDACPO
~ VIN_SNS | 10978 VIN_EN 7 —— 481 1.5V FPGA VDACP2 o 1.5V_FPGA_VDACP2
R77 TK_C77 | [0.1uF_Ic82 [ [0.1uF 2.5V _FPGA_V P 36 34 0.1uf 1.1V_FPGA VDACP4 o 1.1V_FPGA_VDACP4
T R73 1K 1 2.5V FPGA V N 37 | YSENSEPO REFP 35
55V FPGA I P 22 | VSENSEMO REFM 53
= VSENSEP1 NG 22—
R70 TK_C72 | [0.1uF ,C7_3| lm 2.5V FPGA | N a3 | VSENSER!
R69 K | 1.5V FPGA V P 46 | VoENSEPY VDACPO |32 2.5V_FPGA_VDACPO SCL_PM . SCL_PM
1.5V FPGA V N 47 38 SDA_PM =S
N 15V FPGA 1 P 48 VSENSEM2 VDACMO 40 SDA PM
R68 TK_C70 [ [0.1uF_IC71 [ [O.1uF | | 1.5V FPGA I N 29 xSEHSEK’AS \\/’g:‘051 H_
R67 K 1 | 1.1V VCC V P 52 | VSENSEM3 CM1 77 1.5V_FPGA VDACP2 PM_SHARE CLK 5 PM_SHARE_CLK
| 1.1V VCC V N 53 | VSENSEP4 VDACP2 77 PM_CNTLO >
27
VSENSEM4 VDACM2 PM_CNTLO
. 1.1V _VCC LP 62 ) VSENSEP5 VDACP3 22— RO LY 27X PM_CNTL1
R66 TK_C68 [ [0.1uF_IC69 [ [0.1uF__ ] 1.1V VCC I N 63 51 PM_RSTn S -
VSENSEMS5 VDACM3 PM_RSTn
R65 K| | | 64 55 1.1V_FPGA VDACP4
1| VSENSEP6 VDACP4 54 PM_ALERTB PM_ALERTB
2 !
2 | VSENSEMS VDACM4 75g PM_PWRGD QB§ PM_PWRGD
— — 3| VSENSEP7 VDACP5 57X -
- - VSENSEM7 VDACMS5 |25
—  SCL PM 28 . \\/’gﬁ‘cla‘s N PM2_FAULTB00 PM2_FAULTB00
SDA_PM 27 Sg A v AC PG 60 PM2_FAULTBOT S PM2_FAULTBO1
PM2 ASELO 32 | S CP7 757 PM2 FAULTB10 S PM2_FAULTB10
PM2 ASEL1 33 22&? VDACM? PM2 FAULTB11 S PM2_FAULTB11
M SRTL0 30 | conTROLO VOUT ENO |2 2.5V FPGA RUN g4 ]25V_FPGA_RUN
CONTROL1 VOUT EN1 o—x
PM RSTn 22 | CONTROLL VOUT ENs g 1.5V FPGA RUN 5o ———] 15V_FPGA_RUN
PM2 FAULTB0OO 23 VOUT_EN3 —g— 1.1V_FPGA RUN g 1.1V_FPGA_RUN
BN FAULTBOT 24| FAULTBOO VOUT_EN4 | <
M FAULTBT0 25| FAULTBO1 VOUT_EN5 M5~
Mo FAULTETT 28| FAULTB10 VOUT_EN6 [—7—=
FAULTB11 VOUT EN7 ——
PM_SHARE GLK 21 | qhce o)y 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
R108 = co1_|ces |cog
10K LTC297 = = =
C 978 0.1uf |0.1uf |0.1uf
PM2 ASELO Address Select
PWRMON2 = 7'h5D N N
Emg Eﬁﬂggg? PM2 ASELO — Altera Corporation, 101 Innovation Drive, San Jose, CA
PM2_FAULTB10 PM2_ASEL1 Tl
PM2 FAULTB11 I Cyclone V SoC FPGA Development Kit Board
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V3 3.3V_HPS

RSNS SNS 2

SENSE_PAD
V2 3.3V_REG_HPS

RSNS SNS 2

SENSE_PAD
V21

RSNS SNS 2

SENSE_PAD
V22

RSNS SNS 2 10

SENSE_PAD 11 12
V7 1.5V_HPS 2x6HDR

RSNS SNS 2

SENSE_PAD
V6 1.5V_REG_HPS

RSNS SNS 2

SENSE_PAD
V13

RSNS SNS 2

SENSE_PAD
V14

RSNS SNS 2
SENSE_PAD

HPS Power Monitor

3.3V HPS N 1

3.3V HPS P 1

2.5V_HPS J24

25V HPS N 1 I2C Interface

SDA PM
SCL PM

2
4
6 PM_ALERTB
8
1
1

oo AN

2.5V _REG_HPS PM_CNTL1

2.5V HPS P 1

= |o|N|o|wf—=
ONOTW-—=

_

1.5V HPS N 1

1.5V _HPS P 1

3.3V_PM_HPS

1.1V_HPS
1.1V HPS N 1

1.1V_REG_HPS
11V HPS P 1

Ri55 TK_C158] [0.TuF_C159] [0.TuF__]
R154 1K -

SDA _PM
N SCL PM
R150 TK_C143] [0-1uF_IC144] [0-TuF Us4 PM _RSTn
R149 K1 | [ 14 1N sns rore VIN EN |12 I PM_PWRGD
AL o | | R ST L . e 12 2 g cu
N 11V HPS 1 P 42 xSEHSE'\P"O REE‘M 13 PM1_FAULTBO00
Ri19 TK_C127] [0.1uF_IC128] [0.1uF 1.1V _HPS I N 43 VSENSEM1 Y 7 PM1_FAULTBOT
Ri18 K | ‘ 33V HPS V P 6 VgENgEP; VDACPO 138 1.1V_HPS VDACPO PM1_FAULTB10
. SSVTHPSTF ——dg| VSENSEW2 VDAGMO 4o P CNTLO
Ri17 TK_C125| [0.1uF_IC126] [O.1uF | 33V HPS I N 29 | VSENSEP3 CP1 73 PM_CNTLI
T R116 1K | 1.5V HPS V P 52 | VSENSEM3 VDACMI 47 1.5V_HPS_VDAGP2
| TRV HPS VN =5 VSENSEP4 VDACP2 [z
TRV PSP 55| VSENSEM4 VDACM2 | =3
Ri15 TK_C123 [0.1uF_Ci24 [0.1uF__ ] 1.5V HPS | N 63 xSEHSEI\PASS \\/’gp’fg\ig 51
Ri14 K | i | 2.5V HPS V P 64 55 2.5 HPS VDACP4
2.5V HPS VN 1| VSENSEPE VDACP4 1754 PM_SHARE CLK ¢
| eV PSP 5| VSENSEMs VDACM4 |25 SV GNTLG S PM_SHARE_CLK
v : VSENSEP7 VDACP5 [F22— 26 PM_CNTLO
Ri13 TK_C121] [0.1uF_IC122] [0.1uF 2.5V _HPS | N 3 57 PM_CNTL1 )
RT12 1K VSENSEM7 VDACMS &g 3.3 HPS_VDACPS6 PM_RSTn S PM_CNTL1
- 26,
SCL PM_ 28 VDACP6 [5g LSl
_ SDA _PM 27 ggk \\’/[[’)g%'\gg 60 PM_ALERTB 5 PM_ALERTB
R139 TK_C137] [0.1uF_IC136] [0.1uF PM1_ASELO 32 61 PM_PWRGD Qﬂzg PM_PWRGD
R140 K| PM1 ASEL1 33 | ASELO VDACM?
PM_CNTLO _ 30 égf\l'-T‘ROL VOUT ENo |2 EN_1.1V_HPS PM1_FAULTBOO PM1_FAULTBO0O
. . PM_CNTL1 31 NTR LO v UT—ENO 5 PM1_FAULTBO1 > PM1_FAULTBO1
— = PM RSTn 22 | CONTROL1 OUT_ENT =g EN_1.5V_HPS PM1_FAULTB10 S PM1_FAULTB10
WDVRESET xgg}gmg 7 PM1_FAULTB11 S PM1_FAULTB11
PM1_FAULTBOO 23 | _\ \ roo VOUT ENg |8 EN_2.5V_HPS
PM1 _FAULTBOL 24 | )i TBof VOUT EN5 |-

. PM1_FAULTBi0 25 - 10 EN 3.3V HPS EN 1.1V HPS EN_1.1V_HPS
these GND connections to PM1 FAULTBi11__ 26 | FAULTB10 VOUT_EN6 47 EN 1.5V HPS 2 EN_1.5V_HPS
each VSENSEMx pin FAULTB11 VOUT_EN7 EN 2.5V_HPS %3 EN 2.5V HPS
needs to be placed close PM SHARE CLK 21 29 PM_ALERTB EN 3.3V HPS - EN_3.3V_HPS
foa GND pirt of the BGA! SHARE I PwraD [22 PV_PWHGD

: 19 | o Vo [15 1.1V_HPS VDACPO . 1.1V_HPS_VDACPO
&5 | 2P0 Vooea [18 3.3V_PM_HPS 1.5V HPS VDACP2 o 1.5V_HPS_VDACP2
- 25 2.5 HPS VDACP4 o 2.5 HPS VDACP4
GND pad VDD33 OUT 13 3.3 HPS VDACP6 oy 3.3 HPS_VDACP6
VDD33_IN
= _|c1s6 [C157 |C167
LTC2978 0.1uf |0Auf [0.1uf
Address Select : ——
SCL PM - SDA PM e > - PWRMON1 = 7'h5C A A Altera Corporation, 101 Innovation Drive, San Jose, CA
1 2 | Tl
R474 R475 PM1_ASELO = Cyclone V SoC FPGA Development Kit Board
0 0 PM1_ASEL1 ! —b D A . -
1ze ev
|2C_SCL_HPS . I2C_SDA HPS D) e = n B |Document Number 150-0321003-C1  (6XX-44184R) o]
: — ®
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Power 1 - DSC Input & 12V, 43.3V Output

DC_INPUT Ud4
FDMC8878
Jo2
CONN JACK PWR 1
2 2
|_| A 13 m" 5
3 o
Ll
19V
DC Input —_ 4 DC IN
Ueo B
3 1 . .
> GATE ouT 5
IN (\3/38 2 G175 C196
5 7 C176 c197
< NC EP_GND /EmF 47uF 22uF T—22uF DC_IN
D27 [TC4357 5V B85V 25V 25V INTVCC 1
K—I e - = ! D24 C1e6_
43 ! CMDSH-3 ——22y
< FDMC8878 RJK0305DPB '°|Q3 25V
bdrain-tab
— MMBD1205 1 26 |\ a1 |20 4 | = L14 33V
12V_ATX 2 INTVCC 1 25 Ci81 01uF o I —
= F"‘I\ 5 cie7 24 | NTVOO 29 Il L 2~~~
T2l “ EXTVCC BOOSTH 1 AR
w|Q2 :
4.70F swi k2! : Vo
3.3V_SHDNn 38, s RJK0301DPB 'Z‘drﬂm-mb N
= 37 27 4 || 2 1 _|cs40
420 4 1%_’ I[.EM“QM BG1 SRAN SNS RSNS ” 564 —=
zZ
1 com  +12v |2 3U59 | T ITH1 VFB1 2 SENSE_PAD o 1%055 330uF
5 4 5| GATE ouT |5 R178 TK/SST == o v
COM  +12V IN VDD 20.0K 12V_SHDNn 13 39 LTC3855 S1P . _ ___Ri7 &
5 GND 7 36 '] RUN2 SENSE1+ 26— 7C3855 SIN 0 o
— ATX-POWER_4P »——NC EP_GND 15| [TEMP2 SENSE1- C174 R470 ENSE_PAD
= %—t ILIM2 ’ 2 02K L
LTC4357 == L S ITH? PGOOD1 [=° S 1uF : =
- - TK/SS2 :
INTVCC 1 ¢ ¢ ~ R205 DIFFOUT
35 11.5K
c179 |c1o4 é EA%ED%PLUN CMDSH-3 DC_IN
_— == D26 R193
PHSASMD
12V 1000pF | 1000pF C210 2.55K
R180 CLKOUT RJK0305DPB ‘7|34 10| Q6 220F
FDMCSB% R179 169.0K Sdrain-tab 'Z‘dram-lab RJK0305DPB 25V
200K 3t Sanbt Ta2 [0 4’ A A Ly = = 12V_REG
12V_ATX 1 28 21 C195 0.1uF
> == == 55— PGND1 BOOST2 1 o
J = = o
3 ) - 18 | PGND2 19 7T
130 c192 e NC SW2 RJK0301DPB ‘7| @5 Va6
cige C185 100pF = BG2 23 rain-tab
—_ U I e (A gnd-pad: 4,11 2 1
82pF  22pF | R198 5  VFB? ’ SNS RSNS .
C180 57.6K vrez o SENSE_PAD &
T - 1%
3 GATE  OUT|g D S DIFFOUT 12 SENSE2+ g —TTaaeee oo e — z
IN VDD | : . 1o DIFFOUT SENSE2- 193 &
GND DIFFP - DNI L -
w50 Ep anp |2 L 3.3V 11 pIFEr PGOOD2 | 17PE_12V oot o0 ENSE_PAD
[TCA4357 e )
Qs = — [TC3855EUJ o
FDMC8878 R206
100K
1
12V_REG 2
! 3 m" 3.3V
4 SW5
us3 R548 SW SLIDE-4P2T
3 1 1.00k DC_IN DC_IN —b
2 l(f\lATE %’g 6 T 100K R268 7 1 R270 100K T A D A
anp [ POWER LED —h
5 |\ P anD 12 12V_SHDNn g g 3.3V_SHDNn )
LTC4357 1 v D35 202%? 12V ATX . 12V ATX 202%% Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
= BLUE LED : : .
V L | 5 2R "Me  Cyclone V SoC FPGA Development Kit Board
12 6 Copyright (c) 2013, Altera Corporation. All Rights Reserved.
ne — 0 o= = Size Document Number Rev
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8 7 6 5 4 3 2 1
12V
SNS_P 1.1V_VCC 1.1V_VCCEL
SNS M L10
c189 C199 AN
T —220F T —22uF INTVCG o v
25V 25V V4 3A, 30 Ohm FB
1210 1210 R187 2 2
100K z Z
CAD Note: U39A D25 (£ (£
— Regulator input caps
- Place near regulator controller . 13 PGOOD BOOST i BOOST INTVCC g:) g:) 1.1V VCC
R194 10 C183 \psH-3 L12  0.47uH ENSE_PAD ENSE_PAD
SNS_P - 144 —_— 1.1V_REG_VCC
] cie2 SNS+ swi o . 0.4uF__ SW 1 A~~~—_2_ VOUT R13 T R461 0.001
35 T ~ Isat = 20A 0.0015
SNS M R195 10 ] ronFis | oo Sw2 744314047 C139 c133 ci18
12V PGND1 36 - R142 0  Waurth Elektronik 100UF 100UF 330uF
U39B 1.1V_REG_VCC 1 6.3V 6.3V 6.3V
2 PVIN wa 28 T ’ 18 1\ 0ouT = ' ' '
56 j— pp— j—
PVIN3 - - -
2451 PVIN 34 c145
53 PVIN 51 SW VOSNS- INTVCCH ATUF
PVING Em 50 iNTveez |22 . INTVCC
2 i 49 1% 1% 21 v 12V
AV owa |48 11V_FPGA VDACP4 pre——  215.0K R183] { REF [ | VOSNS+ o i . . . . 1
g PVINg swz 22 TRACK 22 32 —LICMG _T_I(Z:;L?Fs —T—Ig;l?g ICSS 10213
? Exm‘;} gwg gg C170 47pF || _C171 TrACKSS oY e :;g\L/JF :;57\7F
p = = 1210 = 1210 3 3
PVIN12 NC =
8 | pVINI3 ! 23 X7y MODE/PLLIN J-21—MODE 1Q0K A RIS INTVCC
9 | bViNTa PGND2 24 0.01uF | R174 21K (1%)
43 [ 270pF
PGND3 1
9 1 s PGND4 |2 V/ Ci72 24 1 VRNG extvee 22 160 DN~ R152
.......................... . PGND5 4 NC _27 DNI
[16 i 40 —
® SGND3 i PGND6 o -
1; SGNDA . PGND7 gg INTVCC R160 1 25 ) o 2 run 28 1.1V_FPGA RUJ_g<<:|
28 gg“gg ........................... Eg“gg 37 DNl R159 R158 U)
2 | SeND7 0 115K (1%) o
- LTC3613EWKH_6
\V LTC3613EWKH & FSW = 350kHz
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
e Cyclone V SoC FPGA Development Kit Board
_b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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Power 3 - 1.5V FPGA

D22
LTC3605 INTVCC

595 || 1.0UF | CE!SSH—B
Design Note: LTC3605 BOOST

Added extra 1uF at INTVCC due to 12V
sourcing Vbias pin of LTC3025-1 ) C610 2.2uF |
i 1 LTC3605 SVIN __R185 10 N
L % 8 § § ® l"f’% ouF  Soour
= z E o o E z 0.1uF 25v 25v
s 3 Z ¢ % = 25v 1210 1210
o < &b = S @ 1 | ce09
© - - T O01UF CAD Note:
50V = Regulator input caps
LTC3605 AT 1 RT PVIN 18 - Place near regulator controller
2 PHMODE PVIN 17 Design Note:
Prefer 0603 size cap
169.0K 25V rated voltage is sufficient 1.5V_REG_FPGA 1.5V FPGA
R184 3 | MODE sw 18 LTC3605 SW 0.003
1 L19 ' R214 '~
Design Note: = LTC3605 EB 4 15 — Y Y Y Py Py Py
tss = Css x 0.6V/2uA
Ramp rate ~990us FB Sw 1.2uH
ch11 3300pF Isat=11A Cad Note:
,||I || PT _ LTC3605 SS 5 | tRACK/SS sw 12 C205 C623 c622 C624  Place output caps
! I EXPOSED PAD C201 R204 p— near inductor
_ 15K 22uF 22uF 22uF 22uF
Design Note: LTC3605_INTVCC R196 DNI_ L TC3605 ITH 6 13 39pF
Ith is tied to INTVCC for ITH \ sSw 1%
internal compensation K N\ et e
C200 1200pF R197 24.0K 1% o) N
CAD Note: | [ 12000 * _ 8 . g N 2 =
Overlap R289 & R290 N\ =
pads at 1 of the pins C612 || 33pF 2 o 9] G % % g LTC3605 FB R506 215.0K 1.5V,FPGA,VDACPQ%<<:|
Place resistor & cap ) \
nearpin 6 = O T T = = B I S (o
R203
LTC3605 RUN = _ 10.0K
1.5V_FPGA RUNpg——, 1.5V FPGA RUN R507 0
3.3V logic signal Design Note: 3.3V =
DNI for ES devi
or == deviee —|_ R505 100K | pGoOD 1.5V
Cad Note:
1 overlapping pad
Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
[Title -
A 4 D A Cyclone V SoC FPGA Development Kit Bog
Copyright (c) 2013, Altera Corporation. All Rights Reserved.
— N
= Size Document Number Rev
B 150-0321003-C1 (6XX-44184R) C
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Design Note:
Ith is tied to INTVCC for
internal compensation

CAD Note:

Overlap R289 & R290
pads at 1 of the pins
Place resistor & cap
near pin 6

25V_FPGA_RUN 6

Power 3 - 2.5V FPGA

Cad

Note:

Place near INTVCC pin

D33
LTC3605_INTVCC
C660 1.0UF | CMDSH-3
Design Note: LTC3605 BOOST 1oy
Added extra 1uF at INTVCC due to
sourcing Vbias pin of LTC3025-1 ) €659 2.2uF ! Ro07 10 T
LTC3605 SVIN -
25V FPGA 2.5V_FPGA_FILT
< o — o o C640 C202 C203
a gif b I I 22uF 22uF L21
— 0.1uF o5V A
= z = [} Q = z
< 3 z < 8 = 25V 1210 4
3 = @$ & o © | c652 3A, 30 Ohm FB
o Zz M = — 01UF Design Note:
5-0\/ SAD lN?te; X DCR = 40m ohms
— egulator input caps
LTC3605 AT 1 RT PVIN 18 - Place near regulator controller
R219 \
2 PHMODE PVIN 17 Design Note: 25Y REG_FPGA 25V FPGA
137K Prefer 0603 size cap .
1% 3 16 LTC3605 SW 25V rated voltage is sufficient R208 0.001
MODE SwW L20
Design Note: = L 703605 FB . 15 L YY) Py Py Py
tss = Css x 0.6V/2uA
Ramp rate ~990us FB sw :'2UH1 A
sat = Cad Note:
,||I Ce58 || 3800pF \tca3e05 ss 5 | tRacK/SS Sw |14 C639 C651 C209 C621  Place output caps
[ [ EXPOSED PAD co08 R215 — near inductor
pu— 15K 22uF 22uF 22uF 22uF
LTC3605_INTVCC R220 DNI_LTC3605 ITH 6 | -, sw 13 39pF o
\\ °O
C212 || 560pF R221 475K 1% | g . A
z e} z z b4 =
ces7 H 10pF 2 ¢ 9 g 2 200 LTC3605 FB R521 215.0K 2.5V7FPGA7VDACI?)_8<<:|
L _ ! 46
= Sl 2 | | & LTC3605EUF
R222
2.5V FPGA RUN R532 0 LTC3605_RUN = = 4.70K, 1%
Design Note: 3.3V =
DNl for ES device T R522 100K PGOOD 2.5V
Cad Note:
1 overlapping pad
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Power 3 - 2.5V HPS

Cad Note:
Place near INTVCC pin

D23
LTC3605 INTVCC

C608 1.0UF | CﬁSSH-C’;
Design Note: LTC3605 BOOST

Added extra 1uF at INTVCC due to 12V
sourcing Vbias pin of LTC3025-1 ) C607 2.2uF |
i 1 LTC3605 SVIN ___ R175 10 _
25V HPS 2.5V_HPS_FILT
- C164 C163
N % & & § = co92 22uF 22uF L17
— - = a o = ~ 0.1uF o5y A
_ < 3 z < 8 = 25V 1210 4
o x ? E 5 @ 1 | cso4 3A, 30 Ohm FB
© - 3 - T OMUF CAD Note: Design Note:
LTC3605 RT 1 18 50V — Regulator input caps DCRg= 40m 6hms
RT PVIN - Place near regulator controller
R8s 2 PHMODE PVIN 17 \ Design Note: 25Y REG_HPS
137K Prefer 0603 size cap 2.5V HPS
25V rated voltage is sufficient
19 R176 0.001
© 3 MODE SwW 16 LTC3605_SW Lis
Design Note: = L 703605 FB . .5 e Y Y Y - - -
tss = Css x 0.6V/2uA
Ramp rate ~990us FB SwW 1.2uH
C606 3300pF lsat = 11A Cad Note:
,||I [| P LTC3605 SS 5 | tRACK/SS sw 14 C581 c184 C604 C591  Place output caps
| [ EXPOSED PAD c178 R186 pu— near inductor
p— 15K 22uF 22uF 22uF 22uF
Design Note: LTC3605_INTvCC R189 DNI 1 TC3605 ITH 6 13 39pF
Ith is tied to INTVCC for ITH \ SW 1%
internal compensation 475K 19% N\ d e
C191 | | 560pF R190 SK 1% a
CAD Note: | [ 26% * ~ 8 - =) g —
Overlap R289 & R290 N\ B
pads at 1 of the pins C605 H 10pF E S._D (>3 S._D (% % \E LTC3605 FB
Place resistor & cap \
in 6 J - u40 R491 178K 2.5 HPS_VDACP4
rearem = S 2 | F F| & LTC3605EUF 1% 1
R492 0 R191
EN 25V HPS EN_2.5V_HPS RUN 2.5V HPS = = 470K, 1%
3.3V
[_R493 10.0K e
3.3V =
R476 100K PGOOD 2.5V
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[Title -
A = D A Cyclone V SoC FPGA Development Kit Bog
= n Copyright (c) 2013, Altera Corporation. All Rights Reserved.
= Size Document Number Rev
B 150-0321003-C1 (6XX-44184R) C
Date: Wednesday, March 20, 2013 [Sheet 32 of 40

7 6 5 4 4 3 | 2 | 1




Power 3-1.5V & 1.5V FPGA

D19
LTC3605 INTVCC

c512 || 1.0UF | CE!SSH—B
Design Note: LTC3605 BOOST

Added extra 1uF at INTVCC due to 12V
sourcing Vbias pin of LTC3025-1 ) C513 2.2uF |
i 1 LTC3605 SVIN __ R148 10 N
<+ o - o o C555 C151 C152
‘\‘ g}1< b N R 0 1uF T—22uF T —22uF
= z E o o E z - 25v 25v
s 3 Z ¢ % = 25v 1210 1210
) < & = S @ 1 | cs41
© - - T O01UF CAD Note:
LT RT 1 1 50— Regulator input caps
3605 RT PVIN 8 - Place near regulator controller
2 PHMODE PVIN 17 Design Note:
Prefer 0603 size cap
1R2922K 25V rated voltage is sufficient 1.8V_REG_HPS 1.5Y_HPS
3 MODE SW 16 LTC3605_SW 0.003
L13 ' R134 '
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 G514 || 8800pF | T1c3eos ss 5 | tRackss sw |14 C130 C556 C565 C542  Place output caps
! I EXPOSED PAD C131 R130 p— near inductor
] _ 15K 22uF 22uF 22uF 22uF
Design Note: LTC3605_INTVCC R123 DNI | TC3605 ITH 6 \ 13 39pF
Ith is tied to INTVCC for ITH N SW 19
internal compensation K N\ et e
C106 1200pF R122 24.0K 1% o) N
CAD Note: | [ 12000 * _ 8 . g N 2 =
Overlap R289 & R290 N\ =
pads at 1 of the pins 515 I I 33pF z Q Q Qo (% (% g LTC3605 FB
Place resistor & cap \
near pin 6 i - U33 R455 215.0K 1.5V _HPS VDACP2.
P = N el el = Y & LTC3605EUR SO
R454 0 R121
EN_1.5V_HPS EN_1.5V_HPS RUN_1.5V_HPS — — 10.0K
3.3V =
R460 100K PGOOD 1.5V
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Power 3 - 3.3V HPS

Cad Note:
Place near INTVCC pin

D16
LTC3605_INTVCC
C489 1.0UF | CMDSH-3
Design Note: LTC3605 BOOST
Added extra 1uF at INTVCC due to 12V
sourcing Vbias pin of LTC3025-1 ) C488 2.2uF | T
! 1 LTC3605 SVIN R84 10 N
< o — o o C467 C79 C78
a gif b I I B 22uF 22uF
- 0.1uF 25V
= z = [} Q = z
S 3 z 9 g = 25V 1210
g £ 8 B o ©o Ca74
| z o — —
O - 0-13*: CAD Note:
50 — Regulator input caps
LTC3605 AT 1 RT PVIN 18 - Place near regulator controller
R99 2 | viobe v 17 \D a0 Not 3.3V_REG_HPS
esign Note: T
90.9K Prefer 0603 size cap L2 M
o 25V rated voltage is sufficient
1% R90 0.001
° 3 MODE SwW 16 LTC3605_SW L8
Design Note: = L 703605 FB . 15 L YY) Py Py Py
tss = Css x 0.6V/2uA
Ramp rate ~990us FB sw :'2UH1 A
sat = Cad Note:
,||I C487 ||_3800pF itc3605 s 5 | tRacK/SS sw |14 Rgo c485 C100 Cadt _|ca66  Place output caps
| ) EXPOSED PAD _|_coa p— near inductor
p— 11.5K 22uF 22uF 22uF 22uF
Design Note: LTC3605_INTVCC R100 DNI 1 TC3605 ITH 6 13 39pF .
Ith is tied to INTVCC for ITH \ SwW 1%
internal compensation 69.8K 19 N\ e @
C107 || 220pF R101 BK 1% a
CAD Note: | P * - 8 - 2 2 —
Overlap R289 & R290 \ B
pads at 1 of the pins C486 H SpF = Q Q Q (% % g LTC3605 FB
Place resistor & cap \
near pin 6 . - u27 R444 66.5K 3.3_HPS_VDACP6
P = Sl 2 | S| & LTC3605EUF SO
R445 0 R102
EN_3.3V_HPS EN_3.3V_HPS RUN_3.3V_HPS = = i.sSK
o
3.3V i
T___Ra4e 10.0K 3.3V =
3.3V logic signal
R437 100K PGOOD_3.3V
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Design Note:
Ith is tied to INTVCC for
internal compensation

CAD Note:

Overlap R289 & R290
pads at 1 of the pins
Place resistor & cap
near pin 6

EN_1.1V_HPS

Power - 1.1V_HPS, 5.0V, 1.8V

CAD Note:
D18 Regulator input caps 12V
Place near regulator controller
1.1V_HPS INTVCC °
C516 1.0UF \ CMDSH-3
Design Note: 1.1V_HPS BOOST C204 C625 C573 C582
Added extra 1uF at INTVCC due to 2 uF 12V ——22uF ——22uF ——22uF ——22uF
sourcing Vbias pin of LTC3025-1 ) C544 2u ! 25V 25V 25V 25V
LTC3605 SVIN o R120 10 - 1210 1210 1210 1210 PGOOD_1.IV.HPS ~ ——
< I\ — o ) Cc505 C129 C105 1
S %f N &N & - oo T —2ouF T —22uF =
— z [ Ia) &) [ z 2.5V 25V 25V
< 3 g Q 3 S 1210 1210
5 ¥ o E o © C543
- zZ a = — 0.1UF
O 0. | CAD Note: Design Note:
1.1V HPS RT 1 18 50V — Regulator input caps 0.001 ohm sense resistor
RT PVIN - Place near regulator controller minimized IR drop @ 3A
R129 \
2 17 1.1V_REG_HPS
316k PHMODE PVIN Design Note: - 11V HPS
1% Prefer 0603 size cap -
25V rated voltage is sufficient R161 0.001
L 3 | VODE sw |18 1.1V_HPS SW L
Design Note: 1.1V HPS EB 4 15 Y YT PY Py PY PY
tss = Css x 0.6V/2uA .
Ramp rate ~990us FB sw 1.2uH
Isat=11A Cad Note:
c557 || 1000pF 1.1V_HPS SS 5 14 C566 C567 C150 Place output caps
L | TRACGESS 1 EXPOSED PAD S crar R147 —47UF nearinductor
1.1V_HPS INTVCC R133 DNl 411V HPS ITH 6 13 39pF 124K 2euF 2euF o3V
: ' ITH SW i
1.0nF || _C140  R148 10.0K | a)
i * o [=) =) —
pd (@) z b4 N Z =
68pF || C558 > © o 0] = z NG 1.1V _HPS FBl
| | i o > o @] @] \9.
— - Us2 R468 215.0K 1.1V_HPS_VDACPQ
= Sl | F ¥ Q@ LTC3605EUF SO
R145
EN 1.1V Hps  R467 0 RUN_1.1V_HPS = = 15K
1%
3.3V =
CAD Note:
R466 100K pGoOD 1.1V HPS Regulator input caps
Place near regulator controller
12V Us6 5.0V
all__C177 | |22uF 4 12
I|| 2%V | VIN BD
24_72 BOOST1 BOOST2 6—_|_
5.0V L28 C162—— Fsw=1.7MHz C148 L16 1v8
0.1uF 0.1uF
3 SWi1 SW2 S A
R157 Isat igllj-\H Isat EZLAH
52.3K D21 DFLS230 DFLS230 D2p 149
1 2 1 7 2 1
FB 5.0V 1« 14 Eé: Egg 8 L5 22uF
e C161I I DNI 13 RUN/SS1RUN/SS2 9 DNI I I C147 L 4V
R156 11 15 R143
10k | Ri53 162K 10 | SYNC GND 1 10K
RT je—
= LT3509EDE

®
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2.5V_REG_FPGA

1.5V_REG_FPGA

Power54 - Linear Regﬁlators

VTT_FPGA_DDR3

_|cete _[cets _|cet7 _[cet6

.5V_REG_HPS

R510
10.0K
3.3V DDR3 FPGA VTT, VREF
Ue1
10
3y VN VLDOIN
EN REFIN
R511 100k 9% EN_
_|ce34  VREF_FPGA_DDR3 o
—_— o
=) VO
1uF ® 1 REFOUT 2Z2 VOSNS
= C613 oao
TPS51200
0.1uF S
3.3V DDR3 HPS VTT, VREF
Us8
10
Iy viN VLDOIN
EN REFIN
R88 0ok o EN
C292  VREF_HPS_DDR3 o
—_— o
[a] VO
1uF ® . REFOUT 2Z2 VOSNS
= €293 ©ao
TPS51200

C635
10uF
| c620

C646

_1 .OnF

-

- o 10uF
_|ca7s _|cas2 |C363 _[C339 _|C490

0.1uF

4

[se]

C308

| Cs07

_1 .OnF
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Power 6 - Power & Temperature Monitor
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M11

U21J

Cyclone V GX SoC Power

M13

VCC

M9

VCC

N10

VCC

N12

VCC

N14

VCC

P11

VCC

P13

VCC

R10

VCC

R12

VCC

R14

VCC

T11

VCC

T13

VCC

uio

VCC

ui2

VCC

ui4

VCC

Vi1

VCC

Vi3

VCC

V15

VCC

W10

VCC

W12

VCC

Wi4

VCC

Y11

VCC

Y13

VCC

Y9

VCC

u21

VCC

AD15

F1
G2
AA7

E26
J15

VCC

DNU
DNU
DNU
DNU
DNU
DNU

Cyclone V GX SoC Power

5CSXFC6D_F896

VCCIO5A
VCCIO5A
VCCIO5A
VCCIO5A
VREFB5ANO

VCCIO5B
VCCIO5B
VREFB5BNO

VCCIO8A
VCCIO8A
VCCIO8A
VCCIO8A
VCCIO8A
VCCIO8A
VCCIO8A
VCCIO8A
VCCIO8A
VCCIO8A
VREFB8SANO

Power 7 - éyclone V GX éoC Power

2.5V_FPGA
Voomoon | AAIO
VCCPD3A
VCCPD3B4A ﬁg;g 21K
VCCPD3B4A FAcT3
VCCPD3B4A
VCCPD3B4A ﬁg]? 25Y FPGA
VCCPD3B4A FAcTg ACTH
VCCPD3B4A FADTe ADg | VCCIO3A
VCCPD3B4A VCCIO3A
VCOPD3B4A [-AE2] VREF_FPGA_DDR3 ,f‘gz VCCIO3A
Voo AD6 | VCCIO3A
VCCPD5A 1.5V FPGA VREFB3ANO
V24 i
VCCPD5A -
(2.5V) AB14
Los ADT3 | VCCIO3B
VCCPD5B VCCIO3B
AE15
K11 AJi3_| VCCIO3B
VCCPD8A 13 AJa| VCCIO3B
VCCPD8A 70 ARI0-| VCCIo3B
VCCPD8A 13 AJT5| VCCIO3B
VCCPD8A |14 1.5V FPGA VREFB3BNO
VCCPD8A -
AA17
J11 AC21_| /CCIO4A
VCCPGM —xas3 ADT8 | VCCIO4A
VCCPGM aB70 AEos | VCCIO4A
VCCPGM 2.5V FPGA FILT VCCIO4A
_FPGA_ AF22
He 2GT9| VCCIO4A
Veler-T s Ml — VCCIO4A
AHT6
AB11 AH26 | VCCIO4A
VCC_AUX [aBTs AJo3| VCCIO4A
VCC_AUX [~apas—t 2.5V_HPS_FILT AKso | VCCIO4A
VCC_AUX 1o ART7| VCCIO4A
VCC_AUX [7g T VREFB4ANO
VCC_AUX 2.5V_VCCAUX_SHARED
VCC_AUX_SHARED |21 T =
VGGA FPLL g; 5CSXFC6D_F896
VCCA_FPLL [~yg
VCCA_FPLL a5 25V _FPGA_FILT
VCCA_FPLL [~gg
VCCA_FPLL [~y55 T
VCCA_FPLL
25V _HPS 3A, 30 Ohm FB
2.5V_VCCAUX_SHARED
L25 -|-
AN
|4

2.5V_FPGA
w23
AG29
AD28
AB24
AC24
AE30
AA27
AA29
J13
H6
G9
Gi4 u21L
2152 Cyclone V GX SoC
1.1V_VCCEL h
D8 T Transceiver & HPS Power 11V VCCL
Ci1
% A,Qg VCCE_GXBL VCCL_GXBL \F/{v55
B0 NE | VCCE_GXBL VCCL_GXBL &
T6| VCCE_GXBL VCCL_GXBL 2.5V_FPGA_FILT
VCCE_GXBL V6 T
— U5 VCCH_GXBL [—pg
- e | VCCE_GXBL VCCH_GXBL [—2Eg
VCCE_GXBL VCCH_GXBL
1.1V_HPS 3.3V_HPS
L #]? VCC_HPS VCCIO7A_HPS Ezzﬁ
78| VCC_HPS VCCIO7A_HPS
Ri6 | VCC HPS G19
P15 | VCC_HPS VCCIO7B_HPS |E5p
517 | VCC_HPS VCCIO7B_HPS
p15 | VCC_HPS D18
50| VCC_HPS VCCIO7C_HPS 3.3V_HPS
C76 | VCC_HPS E15 T
T15| VCC_HPS VGCIO7D_HPS [F7g
2o | VCC_HPS VCCIO7D_HPS
V15| VCC_HPS E22
UTs | VCC_HPS VREFB7NO_HPS [————]
1.5V_HPS VCC_HPS — 25V _HPS
L 822 VCCIOBA_HPS VCCPDBABB_HPS Egg
o6 | VCCIOBA_HPS VCCPDBAGB_HPS p57
Koa | VCCIOBA_HPS VCCPDBAGB_HPs 55
K30 | VCCIOBA_HPS VCCPD6A6B_HPS 57
T57 xgg:ggﬁ_ngg VCCPDBABB_HPS
VREF_HPS_DDR3 '\N"g‘f VCCIOBA_HPS VCCPD7D_HPS |18 3.3V_HPS
Go7 | VCCIOBA_HPS 7 T
VREFB6ANO_HPS VCCPD7C_HPS
Egg VCCIO6B_HPS vcepp7s_Hps K18
Ro5 VCCIO6B_HPS K19
T55| VCCIOBB_HPS VCCPD7A_HPS 2.5V_HPS_FILT
U9 VCCIO6B_HPS L21
Ve | VCCIOBB_HPS VCCPLL_HPS 25V HPS
U30| VCClOo8B_HPS 420 T

VREFB6BNO_HPS

VCCRSTCLK_HPS

5CSXFC6D_F896
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Power 8 - éyclone V GX éoC Ground

U211
U21H
Cyclone V GX Cyclone V GX
SoC GND SoC GND
T7
GND
95 | anD GND B2 K5 | oND onp [t
J22 B29 L11 Ui3
GND GND GND GND
D26 B9 L13 Ui5
GND GND GND GND
e ul L15 Vil
GND GND GND GND
A12 C16 L17 U4
GND GND GND GND
A17 Cc21 L19 U29
GND GND GND GND
A2 C26 22 U3
GND GND GND GND
A22 C6 3 Uz
GND GND GND GND
A27 D13 4 Us
GND GND GND GND
AATT D23 L6 Us
GND GND GND GND
AA22 D3 VE Vi
GND GND GND GND
AA3 E10 M10 V10
GND GND GND GND
AAL E25 M2 Viz
GND GND GND GND
AAB6 E30 M14 Vid
GND GND GND GND
AA9 Fi7 M16 V19
GND GND GND GND
AB1 F2 Mi8 Vo
GND GND GND GND
AB19 F27 M2 Vo
GND GND GND GND
AB2 F5 M20 V5
GND GND GND GND
AB29 F7 M29 V7
GND GND GND GND
AB5 G24 M5 Wi
GND GND GND GND
AB7 G3 M7 W13
GND GND GND GND
AC16 G4 M8 s
GND GND GND GND
AC26 H1 N11 W28
GND GND GND GND
AG3 Hid N13 W3
GND GND GND GND
AC4 NG ws
GND GND GND
AC6 H2 N17 W6
GND GND GND GND
ACS8 H5 N19 W5
GND GND GND GND
AD1 Ji8 N26 Vi
GND GND GND GND
AD2 J28 N3 Y10
GND GND GND GND
AD23 5 Ni D)
GND GND GND GND
& J4 N6 Yi4
GND GND GND GND
AE10 78 Ng it
GND GND GND GND
AE20 Ki No B
GND GND GND GND
AE3 Kio By a
GND GND GND GND
AE4 K15 B10 Y50
GND GND GND GND
AF1 K2 P12 Y25
GND GND GND GND
AF12 K20 P14 Y30
AFi7 | GND GND [g55 P16 | GND GND [~z
AFz_| GND GND 51g | GND GND [~
GND GND GND
AF27 P> 8
GND GND GND
AF3 B30 U3
GND GND GND
AG14 P5 T18
GND GND GND
AG24 Py T
GND GND GND
AG9 R11 T27
GND GND GND
AH1 Ri3 L
GND GND GND
AH11 R15 T16
GND GND GND
AH21 R17 T15
GND GND GND
AH6 50 Tis
GND GND GND
AJ18 R3 5
GND GND GND
AJ28 R30 T10
GND GND GND
AJ3 R4 g
AJ30 | GND R GND GND {5
AKi5 | GND GND GND
GND
AK25 | 200 e 1
AKS GND = 5CSXFC6D_F896 —
B14
GND

5CSXFC6D_F896
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8 7 6 5 4 3 2 1
Decoupling
1.1V_VGC 1.1V_vee 1.1V_VCCEL 2.5V_FPGA 2.5V_fpga
1.1V_veeel L26  1.1v_vceL
1 Ycaas Y314 o559 o560 _Ioo61 _ICo62 K563 280 1269 _IC303 st Y47 _Tcaso 480 Jcass G359 ]G40 416 27 sz _csss _|cso0 _|cas7
220 Ohm FB
330uF | 330uF | 330uF | 330uF ! 330uF | 330uF | 330uF | 330uF | 330uF | 330uF —|_100uF TZZUF —17.7UF TO.47uF—l€.22uF —ENF F7nF m 1uF —|_100uF TO.47uF—l€.22uF —ENF —l:7nF
25V 25V 25V . 25V . 25V © 25V . 25V © 25V © 25V = R5V 6.3V v ¢ ¢ ¢ ¢ © = 6.3V ¢ ® ¢ ®
TCa60 Tcaro IR Ca35 Tc7a Ca89 C388 . . . .
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