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Cyclone V SoC FPGA Development Kit Board
PAGE DESCRIPTION PAGE DESCRIPTION
1 Title, Notes, Block Diag, Rev. History 30 Power 3 - 1.5V FPGA
e |lorewl [ pe 1lusez LTC Power 2 FPGA Package Top 31 Power 3 - 2.5V FPGA
- max [2C Head
MIH{ESB Cudd @:0) || (3:0) || 3:0) || oTe || VART [ €AN 2C Heaclor 3 PCI Express Edge Connector 32 | Power 3-25V HPS
Wl i -'f i i i i 4 Cyclone V GX SoC Bank 3,4 33 Power 3 - 1.5V & 1.5V HPS
| Eaacy 5 Cyclone V GX SoC Bank 5,6 34 | Power 3 - 3.3V HPS
JTAG Chadiy e xs x4 8 1 tal
S0l Video 6 Cyclone V GX SoC Bank 7 35 Power 1.1V_HPS , 5.0V, 1.8V
M::T::::u’ L ‘Jr A L L \ contollor 7 Cyclone V GX SoC Bank 8 36 Power 4 - Linear Regulators
[ Character 8 Cyclone V GX SoC Transceiver Banks 37 Power 6 - Power & Temp Monitor
1024MB L1 LCD
DDR3 + ECC 9 Cyclone V GX SoC Clocks 38 CycloneV GX SOC Power
Buttons R e 10 | PLL 39 | CycloneV GX SOC Ground
5 B onitor - _ .
Switches " 11 | Cyclone V GX SoC Configuration 40 | Decoupling
LED | » — D[;RugquBcc 12 | JTAG 41 | Changes History
S0M ! 100M
Fixed OSC it c %“V — 13 1024MB DDR3 ( x32) - FPGA
. kL)
r—— . yclone; L 14 | 1024MB DDR3 (x32 + ECC ) - HPS
-t - 15
Ethercat » T L FLASH , EPCQ
0100 | ks ™ cocket 16 | 5M2210 System Controller
Ethercat » 17 | HSMC PORT A
REFCLK a1 “‘—"’ 18 | 10/100/1000 Ethernet - HPS
- 19 10/100M Ethernet - FPGA
- _
Iy A | b b & _1 Exp Header 20 | SDI Cable Driver , SMA & SMB
ADGR z = slzl5] 2] «f & 21 | QSPIFLASH & RESET Circuit
xi g E B 2 5 1 3 s -
+—+ v o vy 3 SR —| 22 | USB2.0 & Micro SD Card
Y *
23 User I/O, RTC
12808 | [aax e |[PCI=>= w
NOR cpLp | |[EXPRESS < =N @ 24 | UART, CAN
1
FLASH 4 Port A X 25 | On - Board USB Blaster 1
26 FPGA Power Monitor
27 HPS Power Monitor
28 Power 1 - DC I/P & 12V , 3.3V O/P
29 Power 2
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FPGA Package Top View

Top View - Wire Bond
Cyclone V - 5(CSXFC6D6F31C7
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8 | 7 | 6 | 5 v 4 | 3 | 2 | 1
3.3y 12v
R554 R547
0_Ohms 0_Ohms
12V_EXP 3.3V_EX 12V_EXI
12V_EXP
3.3V_EXP T J25
Bl oy PRSNTLN [&
55 +12v +12V [
8o +12v +12V [
GND GND
(9)PCIE_SMBCLK PCIE_SMBCLK B5 A R2TL,_ ATK
FCIE—aVEDAT SMCLK JTAG_TCK
(9)PCIE_SMBDAT EE — gs S A Tl _2 S 33V_EXP
33v $—gg| GND JTAG_TDO [~ag—%
- o +3_3V JTAG_TMS [Hae—X
‘T_Ree2 470K, 1% B?g JTAG_TRSTN +3_3V 2 o
3_3VAUX +3_3V
PCIE_WAKER (11) B11 | M3 3V [TATT _(4,11) PCIE_PERSTn
K WAKE_N PERST_N o5 270K 1% ]
KEY
A12
RSVDL  x1 GND 74 (10)PCIE_REFCLK SYN P
PCIE TX PO(8)  C673 |[0.luF__ PCIE_TX C_PO GND REFCLK+ [7A74 (10)PCIE_REFCLK_SYN_N
[ PCIE_TX_NO(8) C670| [[[0.1uF__PCIE_TX_C_NO PETOP REFCLK- [
[ 1 - ZE‘EON PE(;’;E A B)PCIE_RX_PU
(-RCIE PRSNT2 X1(9) PRONT2 N X1 PERON : (§)PCIE_RX_NO B;
GND GND
PCIE TX P1(8) _ C662 ||0.luF ___ PCIE TX C P1 B19 | A19
[ PCIE_TX N1(8) C656| [] [0.1uF_PCIE_TX_C_NI B20 | PETIP x4 RSVD2 735
[ | B21 | PETIN GND 4 BJPCIE_RX_PT
] B22 | GND PERIP "5 (8)PCIE RX_NL B;
I PCIE TX P2(8)  C650 |[0.luF__ PCIE_TX C P2 B23 | GND PERIN 7z
i PCIE_TX_N2(8) €649 [[[0.1uF_PCIE_TX_C_NZ B24 | PET2P GND [74;
[ T 85 | PETN GND [~355T(8JPCIE_RX_PZ
) B26 | CND PER2P 7326 (8)PCIE RX N2 E;;
0 PCIE TX P3(8)  C638 ||0.duF _ PCIE_TX C_P3 B27 GN'33 PEEZN A27
i PCIE_TX N3 (8) C637] [[[0.1uF_PCIE_TX_C_N3 B28 | PETSP ND "A%8
1 ] B29 ZEEN PEGR’\?‘,E A20  (8JPCIE_RX_P3
B30 A30__(8)PCIE RX N3 B;
22> RSVD3 PER3N
(J-RCIE PRSNT2 X4(9) gg% Paeny2 N Xa pire : ;
GND RSVD4 =25
PCIE-064-02-F-D-TH
12V_EXP 3.3V_EXP
_lc21s _lcoz2 236 L238 c687 c683 _lcas7 L231 Lzss c678 Cc684
T~ T~ T —22uF T 22uF T~ T —22uF T T22uF
220uF 220uF 47uF 47uF 25V 25V 220uF 47uF 47uF 25v 25v Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
16V 16V 20V 20V 16V 20v 20v
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Cyclone V GX SoC Bank 3 & 4 PRI
(5,19) ENET2_RX_D[3.0] a—
U218
(19,21) ENET_DUAL_RESETn <:| CYCLONE V GX SoC BANK 4
U21A 100, 1%
DDR3_FPGA_DQ2 Bank 4A RZQIN_1 5V
_FPCA DO AGIE | bikFi0_TX_B41p,0Q68,8_DQ_2 1.5 Volt RZQ_0,DIFFIO_TX_B41n 281 SIS %
CYCLONE V GX SoC BANK 3 DDR3 FPGA DOl AE17 AF20 DDR3_FPGA_DQ21
DO o A DR T S 00 ) BFESCamot? D02 Laepd v Fect
HSMA_DO Bank 3A DDR3_FPGA_DQS_PO _RX_B42n, .B_DQ_ _RX_B62n, ,B_DQ_:
S AP birFio_TX B8p.DQ1B 2.5 Volt AGH19) POTXERR DDR3-FPGA-D8 ~NO v\v/ DIFFIO_RX_B43p,DQS6B,B_DQS_0 DIFFIO_RX_B63p,GND Ll\ 3
HSMA D1 AR DIFFIO_TX_B13p,DQ2B [~AHHT0)PITXERR DOR3 FPGA ODT —AEig | DIFFIO_RX_B43n,DQSn6B,B_DQS#_0 DIFFIO_RX_B63n,GND [~Ag53 DORE FPGA DM
FEVMAD AG7 | DIFFIO_TX_B9p,DQ28 DIFFIO_TX_B13n,0Q2B [-a31 DOR3 FPGA D03 Afip | DIFFIO_TX B44p,B_ODT 0 DIFFIO_TX_B64p,DQ8B,B_DM 2 [~2¢5+"5DR3 FPGA DQ23
TSI ——acr| Do en DO RX_e14n Q20 |3 FoMATIOUTPT | DDRTTPGA DS —Ajtc | DO s4no08 00 3 DFF0_TX_86in0Qd8. 0Q 23 [*Ajsi DORY FPCA Dor:
A _RX_| )| _RX_| )| C )_TX_| A ,B_DQ_¢ _TX_| A ,B_DQ_:
FSMA-SCT A’H DIFFIO_RX_B10n,DQ2B DIFFIO_RX_B15p ﬁD SH MA PRSNTH— DDR3_FPGA DQ5 fg--l— DIFFIO_TX_B45n,DQ6B,8_ODT_1 DIFFIO_TX_B65n,GND ﬁ‘,lf.g
SDI CIRI#8 UP 8] ABiz | DIFFIO_RX_B11p,DQS2B DIFFIO_RX_B15n (A& = 1 DDR3 FPGA D04 Arz0 | DIFFIO_RX_B46p,0Q6B,8_DQ 5 DIFFIO_RX_B66p,DQ9B,B_DQ_25 [~aF>4 DDR3 FPGA DOZ4
B;ED[ CTRT45 DN (8] Ar6 | DIFFIO_RX_B11n,DQSn2B DIFFIO_TX_B16p.DQ2B a5 FSMA CLK TN NI BORT FPGADMOAH17 | DIFFIO_RX_B46n.DQ6B,B_DQ_4 DIFFIO_RX_B66n,DQUB.B_DQ 24 [Ac50 DORI FPGADOS, P3
BCIE PERSTH AG6 | DIFFIO_TX_B12p DIFFIO_TX_B16n,DQ2B DOR3 FPGA DO7 A DIFFIO_TX_B48p,DQ6B,B_DM_0 DIFFIO_RX_B67p,DQS9B,B_DQS 3 <2575 DOR3 FPGA DOS N3
——=——————"— DIFFIO_TX_B12n,0Q2B DDR3 FPGA DOT0 —AG DIFFIO_TX_B48n,DQ6B,B_DQ_7 DIFFIO_RX_B67n,DQSn9B,B_DQS# 3 [ajo6
= = AH DIFFIO_TX_B49p,DQ7B,B_DQ_10 DIFFIO_TX_B68p,GND [~A56 DDRS TPGA D2
DORE FPGA DO A DIFFIO_TX_B49n,GND DIFFIO_TX_B68n,0Q9B,B_DQ_27 [~AG75 ~FPGA D030
USER DIPSW_FPGAO AGL0 Bank 3B AB15 DDR3 FPGA CSn DOR3 FPGA DOB —AKig | DIFFIO_RX_B50p,DQ78,8 DQ_9 DIFFIO_TX_B69p,0Q9B,B_DQ_30 [~Ar>5
USER DIPSW FPGAT —— Arg ] DIFFIO_TX B17p,0Q3B 1.5 VoIt DIFFIO_RX_B27pDQS4BB_CS# O [acia DBR3 FPGA DOS PT—viy | DIFFIO_RX_B50n,DQ7B,8_DQ_8 DIFFIO_TX_B69n,DQ9B,GND [~RE55 DDR3 FPGA DQ29
USER_DIPSW_FPGAZ AF11 | DIFFIO_TX B17n DIFFIO_RX_B27nDQSn4B.B_CS#_1 ["Ak7™ DDR3_FPGA_A12 DDR3_FPGA DQS_NI__wi7 | DIFFIO_RX_B51pDQS7B,B DQS_1 DIFFIO_RX_B70p,DQ9B,B_DQ_29 [~AF53 DDR3_FPGA_DQZ8
USER DIPSW FPGA3 AGLL | DIFFIO_RX_B18p,DQ38 DIFFIO_TX_B28p,B_A_12 [—agg 3 Aj19 | DIFFIO_RX_B51n,DQSN78B,B_DQS#_1 DIFFIO_RX_B70n,DQ9B,B_DQ_28 [~y
USER PEFPGAD AA13 | DIFFIO_RX_B18n,DQ3B DIFFIO_TX_B28n,DQ4B,B_A_13 [~239 DDR3 FPGA Al0 DDR3 FPGA DQ11  AKio | DIFFIO_TX B52p,B_CKE_1 DIFFIO_RX_B71p,GND [i1g
USER PE_FPGAL AB13 | DIFFIO_RX_B19p,0QS38 DIFFIO_TX_B29p,DQ4B,B_A 10 A6 DDR3 FPGA Al DOR3 FPGA D014 AJz0 | DIFFIO_TX B52n,0Q7B,8_DQ_11 DIFFIO_RX B71n,GND [~A357 DDR3 FPGA D3
USER_LED_FPGAQ Ak | DIFFIO_RX_B19n,DQSn3B DIFFIO_TX_B29n,DQ4B,B_A_11 AR5 DDR3 FPGA_AB DDR3 FPGA_CKE _AJ21 | DIFFIO_TX_B53p,DQ7B,B_DQ_14 DIFFIO_TX_B72p,DQ9B,B_DM_3 [~A57DDR3 FPGA DO3L
USE FULL Ak | DIFFIO_TX_B20p DIFFIO_RX_B30p,DQ4B,B_A_8 [~ArT4 DDR3 FPGA A9 n . AF19 | DIFFIO_TX_B53n,DQ7B,B_CKE_O DIFFIO_TX_B72n,DQ9B,B_DQ_31 [~ag5g USB B2 _DATAD
USE_EMPTY 34| DIFFIO_TX_B20n,DQ3B DIFFIO_RX_B30n,DQ4B,B_A 9 [~AH7 DDR3 FPGA CASn DDR3 FPGA DOTZ AG20 | DIFFIO_RX_B54p,DQ78,B_DQ_13 DIFFIO_TX_B73p,DQ10B,8_DQ_34 [~Ar5g
USE 5T AKa | DIFFIO_TX_B21p,DQ3B DIFFIO_TX_B32p,0Q4B,B_CAS# [~AHg DDR3 FPGA RASh AG23 | DIFFIO_RX_B54n,DQ7B,B_DQ_12 DIFFIO_TX_B73n,GND [~A555—USB B2 DATAT
TUSB_SDA AE DIFFIO_TX_B21n,DQ38B DIFFIO_TX_B32n,DQ4B,B_RAS# [~AH15 DDR3_FPGA_BAO DDOR3_FPGA DQI5  AH24 | DIFFIO_TX_B56p,DQ7B,B_DM_1 DIFFIO_RX_B74p,DQ10B,B_DQ_33 [~ap>1 USB_BZ DATA2
TUSB B2 CIK AF13 | DIFFIO_RX_B22p,0Q3B DIFFIO_TX_B33p,DQ5B,B_BA 0 [A7ig DOR3 FPGA DOIE AG DIFFIO_TX_B56n,DQ7B,B_DQ_15 DIFFIO_RX_B74n,DQ10B,B_DQ_32 [~y7 USE B2 DATA3
USB_RESETN AD14 | DIFFIO_RX_B22n,DQ3B DIFFIO_TX_B33n,GND [~A377 DDR3 FPGA BAL = = AH DIFFIO_TX_B57p,DQ8B,B_DQ_18 DIFFIO_RX_B75p,DQS10B,B_DQS_4 a5 USE B2 DATA4
USE OEn AE14 | DIFFIO_RX_B23p DIFFIO_RX_B34p,DQ5B,B_BA 1 [~A5TDDRS FPGA FA? DOR3 FPGA DOT7 —Agig | DIFFIO_TX_B57n,GND DIFFIO_RX_B750,0QSn10B,B_DQS# 4 Ao —
USE RDn 35| DIFFIO_RX_B23n DIFFIO_RX_B34n,DQS5B,B_BA 2 [~zAT4 DDR3 FPGA CIK P DDR3 FPGA DOT6 AELo | DIFFIO_RX_B58p,DQ8B,B_DQ_17 DIFFIO_TX_B76p,GND [~ap5>;—USE B2 DATAS
TUSB WRn _ Ake | DIFFIO_TX_B24p,DQ3B DIFFIO_RX_B35p,DQS5B,B_CK [~a215 DDR3 FPGA CLK N DBR3 FPGA DOS P2 DIFFIO_RX_B58n,0Q8B,B_DQ_16 DIFFIO_TX_B76n,DQ10B,B_DQ 35 [~Ar5c—USE B2 DATA6
DDR3 _FPGA WEn ___AJ6 | DIFFIO_TX_B24n,DQ3B DIFFIO_RX_B35n,DQSn5B,B_CK# Al DDR3 FPGA A6 DDR3_FPGA_DQS_NZ__AA DIFFIO_RX_B59p,DQS8B,B_DQS_2 DIFFIO_TX_B77p,DQ10B,B_DQ_38 TaF26
— A7 | DIFFIO_TX B25p,DQ4B,B_WE# DIFFIO_TX_B36p,B_A_6 ["Ax13 DDR3 FPGA A7 ~DDR3 FPGA _RESETH Al DIFFIO_RX_B59n,DQSn8B,B_DQS#_2 DIFFIO_TX_B77n,DQ10B,GND [~A¢: USE B2 DATAY
DIFFIO_TX_B25n,GND DIFFIO_TX_B36n,DQ5B,B_A_7 [~AG15DDR3 FPGA A4 DDR3 FPCA DOTO A DIFFIO_TX_B60p,B_RESET# DIFFIO_RX_B78p,DQ10B,B_DQ_37 —=
DIFFIO_RX_B26p,DQ4B,B_A_14 DIFFIO_RX_B38p,DQ5B,B_A_4 [~Aris DDR3 FPGA AD DDR3 FPCA D022 AH23 | DIFFIO_TX_B60n,DQ8B,B_DQ_19 DIFFIO_RX_B78n,DQ10B,B_DQ_36
DIFFIO_RX_B26n,DQ4B,B_A_15 DIFFIO_RX_B38n,DQ5B,B_A_5 [~Aji4 DDR3 FPGA AD — AJ25 | DIFFIO_TX_B61p,DQ8B,B_DQ_22 DIFFIO_RX_B79p,GND
DIFFIO_TX_B40p,DQSB,B_A 0 [~Ax14 DDR3_FPGA_A1 DIFFIO_TX_B61n,DQ8B,GND DIFFIO_RX_B79n,GND
DIFFIO_TX_B40nDQSBB_A_1l [~ — DIFFIO_TX_B80p,DQ10B,B_DM_4
SCSXFCED F396 DIFFIO_TX_B80n,DQ10B,B_DQ_39 [——— _
- 5CSXFC6D_F896
HSMC LVCMOS INTERFACE
DDR3_FPGA_CKE
(13)DDR3_FPGA_CKE P
(17)HSMA_CLK_OUT_P1 USER_DIPSW_FPGA[3:0] (23) (13)DDR3_FPGA_CLK_P FPGA_CLK N DDR3_FPGA_BA[2:0] (13)
—< ] [ s (13)DDR3_FPGA_CLK_N| — [
(17)HSMA_CLK_OUT_N1 USER_PB_FPGA[L:0] (23) — . DDR3 FPGA DMO DDR3_FPGA_DM[3:0] (13)
1 Lvewos onty < USB_B2_DATA[70] _ (13)DDR3_FPGA_DMO —BDR3FPGADVT ——
(17)HSMA_CLK_IN_P1 N e USB_B2_DATA[7:0] (25) (13)DDR3_FPGA_DM1 ORI TFPCA-DVD
USER_LED_FPGA[3:0] (9,23) (13)DDR3_FPGA_DM2 >—DDR3 FPGA DM3 DDR3_FPGA_DQS_P([3:0] (13)
(17)HSMA_CLK_IN_N1 S [ (13)DDR3_FPGADM3 [ p— L) s
L USB_FULL USB_FULL (25) (13)DDR3_FPGA_Csn [ _gg%;%’*r—%%"ﬁ K- DDRTPCADOSNIZOI (19)
- USB_EMPTY (25) (13)DDR3_FPGA_WEn " DDR3_FPGA_RASh
= USB_SCL (25) (13)DDR3_FPGA_RASN —DDR3 FPCA CASh DDR3_FPGA_DQ[31:0] (13)
(1617.29) HSWA PRSNTD__ —— TS B2 O USB 82 CLK (16,25 (43)DDR3_FPGA_Casn L— o e o)
TUSBRESETn | e ! ———,_ DDR3_FPGA_BAQ _FPGA_A[14:0] (9,
SR — A (13)DDR3_FPGA_BAO —DDR3_FPGA BAT ——
: TUSBRDn | e 13)DDR3_FPGA_BAL > DDR3_FPGA_BAZ
m)w—«:» 'U'ggfwr:w— Sgg_\’}v';” <2255) 2133 DDR3_FPGA_BA2 —DDR3 FPCA RESETn
(17)HSMA_SDA I—— D _WRn (25) (13)DDR3_FPGA_RESETn —BDR3 FPGA ODT
(17)EE§H MA_SCL ; (13)DDR3_FPGA ODT [ op—
PCIE INTERFACE
(311 PCIE PERSTn _——,
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(fyclone V GX SAOC Bank 5 & 63

U21D

CYCLONE V GX SoC BANK 6

100, 1% 410 D27
HPS A0 26 | HPS_RZQ 0 Bank 6A 28 DDR3_HPS_DMO £
= DDR3_HPS_A1G30 | HPS_DDR,HPS_A_0 1.5 voit HPS_DDR,HPS_DM_0 18 DDR3_HPS, DQﬁ
DDR3 HPS AZfog | HPS_DDRHPS A1 HPS_DDR,HPS_DQS 0 475 DDBR3 FPS DOS N0
DDR3 APS A3E30 | HPS_DDR,HPS_A_2 HPS_DDR,HPS_DQS# 0
_! _AS F30 23 DDR3_HPS_DQO
DDR3_APS A4 jz25 | HPS_DDR,HPS_A_3 HPS_DDR,HPS_DQ_0 52 DDR3_APS DOT
DDR3 APS A5 Jz27 | HPS_DDRHPS_A 4 HPS_DDR,HPS_DQ_1 |~35—DDR3_APS D
DDR3 HPS A6 F2g | HPS_DDRHPS A5 HPS_DDR,HPS DQ 2 [~ DDR3 HPS DO3
DDR3 HPS A7Esg | HPS_DDRHPS_A 6 HPS_DDR,HPS_DQ_3 55 ~BDR3 HPS D04
u21C DDR3_APS_ABH27 | HPS_DDR,HPS_A 7 HPS_DDRHPS_DQ_4 [54 DDR3_HPS DQ5
DDR3_APS_A9G26 | HPS_DDRHPS_A_8 HPS_DDR,HPS_DQ_5 [—335 DDR3_HPS_DQ6 m
DDR3 APS AlDzg | HPS_DDRHPS_A 9 HPS_DDR,HPS_DQ_6 T

CYCLONE V GX SoC BANK 5

DDR3_HPS_ALE30

HPS_DDR,HPS_A_10

HPS_DDR,HPS_DQ_7

J29

Bank SA DDR3_HPS_Alg30 | HPS_DDRHPS_A 11 28 DDR3_HPS_DM1
2.5 Volt AG27 _ ENET2_TX_DO DDR3_APS_Algog | HPS_DDRHPS A 12 HPS_DDRHPS DM_1 "No5
ENETL TX DO W20 RZQ_1,DIFFIO_TX_R1p,DQIR —= DOR3 APS ATfizs | HPS_DDRHPS_ HPS_DDR HPS_DQS_1 [~N52 DDOR3 APS D05 NT
=% Vo1 | DIFFIO_RX_R4p,DQIR AG28  ENET2 TX D1 ————=——G55 | HPS_DDRHPS_A_1 HPS_DDR HPS_DQS#_L [55 ST
ENETL TX D2 AA25 | DIFFIO_RX_R4n,DQIR DIFFIO_TX R12p.DQ2R ["AF58 ENET2_TX_D. HPS_DDR HPS_A_15 HPS_DDR HPS_DQ_8 |~ 56 DBR3 APS D09
—HELT S oo n oo PR te 2 i T RPN oS et s B e B
_TX_R7n _RX_R13p, _DDR,HPS _( _DDR,HPS_DQ_10 [
[ y—ENETL TX EN(9 ﬁggg DIFFIO_RX_R8p,DQIR DIFFIO_RX_R13n,DQSNn2R X/:Zz;g ENETZ X1 HPS_DDR,HPS_CK# HPS_DDR,HPS_DQ_11 222 DORTAPS DO D
R Ahsa—| DIFFIO_RX_R8n,DQIR DIFFIO_TX_R14p [~AF50—ENETZRX DT HPS_DDR,HPS_CKE_0 HPS_DDR,HPS_DQ_12 [~57DORZ AP DOT3
ENETIRX D2 AB5 | DIFFIO_RX_R9p DIFFIO_TX_R14n,DQ2R [~A526 ENETZ RX D HPS_DDR,HPS_CKE_1 HPS_DDR HPS_DQ_13 53 BOR3 APS DOTI —
ENETIRX D3 AEs7 | DIFFIO_RX_R9n DIFFIO_RX_R15p,DQ2R [~Ac57ENET? RX D ~FPS | HPS_DDR,HPS_BA 0 HPS_DDR,HPS_DQ_14 [~yi=55OR3 APS DOTE —
ENETT RX ERROR (19] AE28 | DIFFIO_TX_R10p,DQ2R DIFFIO_RX_R15n.DQ2R [AHSASIENET2 RX CLK “BOR3THPS BAZ o3| HPS_DDRHPS BA 1 HPS_DDR,HPS_DQ_15
QENETI RX BV (10 V23| DIFFIO_TX_R10n,DQ2R DIFFIO_TX_R16p,DQ2R AS_&)_SO(IQ)ENETZ X CLK T E HPS_DDR,HPS_BA_2 M25
| ENETT RX CLK(L0) V24| DIFFIO_RX_R11p,DQ2R DIFFIO_TX_R16n HPS_DDR,HPS_RAS# HPS_GPI0 356
> DIFFIO_RX_R11n,DQ2R BOR3FPS WER HPS_DDR,HPS_CAS# HPS_GPI1 o5
DOR3APSCoh Figa | HPS_DDR,HPS_WE# HPS_GPI3 (55
-- 51| HPS_DDR HPS_CS# 0 HPS_GPI2 ]
Bank 5B DDR3_HPS_ODTH28 | HPS_DDR,HPS_CS#_1
[ >—ENELL X CLKCEBUA W25 1 bykrio_rx_R17p 2.5 Volt SRR TPS OP H28 | | ipS_DDR HPS_ODT_0
ENET2 RX_ERROR (19) V25 -5 Vo H29
ENET> RX DV (10 ACsa | DIFFIO_RX_R17n —=~ HPS_DDR,HPS_ODT 1
SDI_TX_SD_HDn (20) __Ac29 | DIFFIO_TX_R18p,DQ3R DDR3_HPS_DM2 R28 W27 DDR3_HPS_DM4
SOl RSTT 20 ‘AB30 | DIFFIO_TX_R18n,D0Q3R DOR3 HPS BOS PRig | HPS_DDRHPS_DM 2 Bank 68 HPS_DDR,HPS_DM_4 |5, —BOR3 APS DOS 7
SD—(—;TX EN(1620 AA30 | DIFFIO_RX_R19p,DQ3R DDR3-APS D05 NRig | HPS_DDRHPS_DQS_2 1.5 Volt HPS_DDRHPS_DQS_4 |53 BOR3 APS DOS N7
SD-—(—)—RX EYPASS (1520RE28 | DIFFIO_RX_R19n,DQ3R DDRS FPS DOTAUz6 | HPS_DDRHPS_DQS# 2 HPS_DDR,HPS_DQS# 4 > DOR3 APS D032
SD—(—'—F—RX EN(1650, - AA25 | DIFFIO_TX_R20p,DQ3R BOR3HPS DO 26 | HPS_DDRHPS_DQ_16 HPS_DDR HPS_DQ_32 [ra7 BOR3 HPS D033
solé_'_;muu o) AD30 | DIFFIO_TX_R20n,DQ3R BORE APS DOTazg | HPS_DDRHPS_DQ_17 HPS_DDR HPS_DQ_33 [{j57 BOR3 APS DO
}—SDLEPAULT(20)  ADSO | i rx"RoapDO3R N5 | HPS_DDR,HPS_DQ_18 HPS_DDR,HPS_DQ_34 c
DDR3_HPS_DQIN28 V28 DDR3_HPS_DQ35
AC30 P56 | HPS_DDR HPS_DQ_19 HPS_DDR,HPS_DQ_35 |55
=2 RzQ_2,DIFFIO_TX_R24n DDR3 HPS 0021557 | HPS_DDRHPS_DQ_20 HPS_DDR HPS_DQ_36 ({36 DDR3 APS D037
TR e b o e oo eory N B D
DOR3 FPS D _DDR,HPS_DQ_ _DDR,HPS_DQ_ DDR3_HPS_DQ39
SCSXFCeD_F8s6 TS DSR2 | ST DDR HPS_DQ_23 HPS_DDRHPS_DQ_39 22 ——=
DDR3_HPS DM3W 0 N30 USER_DIPSW_HPSO
DDR3_HPS_DOS PRo2 | HPS_DDRHPS_DM_3 HPS_GPI4 =559
BBR3-HPS DO N&ai | HPS_DDRHPS_DQS 3 HPS_GPI5 (555 USER DIPSW FPS2 (23)USER_DIPSW_HPS([3:0] | |
DDR3_HPS_DQ2dp24 | HPS_DDRHPS_DQS# 3 HPS_GPI6 V20 USER_DIPSW_HPS3 ]
HPS_DDR,HPS_DQ_24 HPS_GPI7 435~ USER PB HPS0
DDR3_HPS._DQZ5P25 T30 _PE
55| HPS_DDR HPS_DQ_25 HPS_GPI8 [~y USER PE_APST—
DDR3_APS _DQ27r2g | HPS_DDRHPS_DQ_26 HPS_GPI9 =57 TSER PB_APSZ (23)USER_PB_HPS([3:0]
BORE APS DO2Ra7 | HPS_DDR.HPS_DQ_ 27 HPS_GPI10 56— USER PE HPST <1
DOR3-APSDOZ®Rs6 | HPS_DDR,HPS_DQ_28 HPS_GPIL1 [y5e————
m HPS_DDR,HPS_DQ_29 HPS_GPI12 Y28
DDR3_HAPS_DQ3w29 | HPS_DDR,HPS_DQ_30 HPS_GPI13 [——
———=——=——"°"- HPS_DDRHPS_DQ_31 P30 __DDR3_HPS_RESETn
HPS_DDR HPS_RESET# [ (47,17) HSMA CLK_OUT P[2:1] > R
SCSXFCED_F896 (4,7,17) HSMA_CLK_OUT_N[2:1] S
{
DDR3_HPS_CLK P (7,17) HSMA_TX_D_P[16:0]
—_— ENE: (14)DDR3_HPS_CLK _| DDR3_HPS_CLK_N A — I:>>
NS (14)DDR3_HPS_CLK_| DOR3 HPS CKE DDR3_HPS_BA[2:0] (14) (7,17) HSMA_TX_D_N[16:0] )
— (14)DDR3_HPS_CKE [ { >
TN DDR3 HPS_BAO DDR3_HPS_DM[4:0] (14) (7,17)HSMA_RX_D_P[16:0]
(14)DDR3_HPS_BAO [ <]
(14)DDR3_HPS_BAL DDR ~HPS BA (7,17) HSMA_RX_D_N[16:0] u
(14)DDR3_HPS_BA2 DOR3 HPS RASH DDR3_HPS_DQS_P[4:0] (14) —_———CC
(14)DDR3_HPS_RASN PR3 FPS CAST LD ——
(14) DDR3_HPS_CASN —DDR3_HPS WER DDR3_HPS_DQS_N[4:0] (14)
(14)DDR3_HPS_WEn —m LD ————e Si571 VCXO
(14)DDR3_HPS_CSn —
DDR3_HPS_ODT DDR3_HPS_DQ[39:0] (14) 4,8) SDI_CLK148 DN
(14)DDR3_HPS_ODT <<:D— LD e “O)SDLCLKIB DN ¢

DDR3_HPS_A[14:0] (14)

DDR3_HPS_RESETn
(14)DDR3_HPS_RESETn K f———"— [

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
[rtle Cyclone V SoC FPGA Development Kit Board

t (C Altel
Documem Number ev

e LB 150-0321003-E1

heet 5 of

Tuesday, August 05, 2014
2




25V HPS Micro SD / USB INTERFACE
’ 3.3V CyCIOne V GX SOC Bank 7 USB_DATA[7..0]
U21E ———(__ USB_DATA[7..0] (22)
R393
470K 19 R392 CYCLONE V GX SoC BANK 7 ETHERNET INTERFACE
4.70K, 1% MICTOR_RSTn c27 ENET_HPS_TXD[3..0] —
23V_HPS FPS RESETD £z Egg-”SSE Bank 7 CANO_TX,UARTO_TX,SPIM1_SSOHPS_GPIOG6 |—2as ZLUART TX ] ENETPS TR0
| n X ) TX, _SSO,HPS_ s
TG HES TR0 L2) ggg HPS_TDO CANO_RX,UARTO_RX,SPIM1_MISO,HPS_GPIO65 %mg% %% $ ENET_HPS_GTX_CLK (18)
TTAG FIPS TMS (1) 755 VCCRSTCLK_HPS 12C0_SCL,UARTL_TX,SPIM1_MOSIHPS_GPIO64 [~E53(15 355 15C SDA HPS ] ENETHPE MO ENET_HPS_TX_EN(18)
22 TAG HPS TCK (12 25| HPS_TMS 12C0_SDA,UARTL_RX,SPIM1_CLK,HPS_GPIO63 55 GAICAN 0 TX ENET APS_RESETH ENET_HPS_MDC (18)
wmg‘gﬁ HPS_TCK UARTO_TX,CANO_TX,SPIM1_SS1,HPS_GPIO62 [~g55 SN CAN TRX ] — ENET_HPS_RESETn (18,21)
FTRG FPS TDI(13) 857 | HPS_TRST UARTO_RX,CANO_RX,SPIM0_SS1,HPS_GPIO61 [~F305 5T E5n >
< Foa| HPS_TDI SPIMO_SS0,CAN1_TX,UARTL_RTS,BOOTSELO,HPS_GPIO60 [553—SPI M50~ ENET_HPS_RXD[3..0]
CIK GSCL0) D5 | HPS_PORSEL SPIMO_MISO,CAN1_RX,UART1_CTS HPS_GPIO59 [~&5>—SPTMOST e | % ENET_HPS_RXD[3..0] (18)
CSEL 00 by default R643 QLK 0567 (10) Fo5| HPS_CLK1 SPIMO_MOSI,12C1_SCL,UARTO_RTS HPS_GPIO58 |—& SPTSCK
HEADER. 1x3-PIN > HPS_CLK2 SPIMO_CLK,I2C1_SDA,UARTO_CTS,HPS_GPIO57 | A 22 TRACE_DATA7 ENET HPS_RX_CLK
126 ! 33V TRACE_CLK_MIC R39: 0 B26 TRACE_D7,SPIS1_MISO,12C0_SCL,HPS_GPIO56 G54 R376 55 TRACE DATA6 ENET APS RX DV ENET_HPS_RX_CLK (18)
1 100K R239 TRACE DATAD R37% 55— Bo5 | TRACE_CLK,HPS_GPI048 TRACE_D6,SPIS1_SS0,12C0_SDAHPS_GPIO55 [—& R35E 25 TRACE DATAS ENET HESMOK ENET_HPS_RX_DV (18)
Z—UWW_T CLKSELO 38.3 TRACE DATAT R373.V.Y 25 25 | TRACE_DO,SPISO_CLK,UARTO_RX,HPS_GPI049 TRACE_D5,SPIS1_MOSI,CANL_TX,HPS_GPIO54 [—x5a——p=oE 22 TRACE DATA4 AP ENET_HPS_MDIO (18)
3 Took .~ . R240 TRACE DATAZ —R374.V55 Ass | TRACE_D1,SPISO_MOSI,UARTO_TX,HPS_GPIO50 TRACE_D4,SPIS1_CLK,CAN1_RX,HPS_GPIO53 [ R394 55 TRACE DATA3 ENET_HPS_INTn (18)
%_ = TRACE_D2,SPIS0_MISO,12C1_SDA,HPS_GPIO51 TRACE_D3,SPIS0_SS0,12C1_SCL,HPS_GPIO52 = HPS_RESETn
ENET_HPS RXD1 _ B20 H19 ENET_HPS GTX_CLK ————— ) HPs RESETn(16.21)
327 3.3V ENET APS RX CIK G20 | NAND_DQ6,RGMIIL_RXD1,USB1_D7,HPS_GPIO25 Bank 78 NAND_ALERGMIIL_TX_CLK,QSPI_SS3HPS_GPIO14 | 515 ENET APS RXD?
1 100K R241 ENETAPS TX EN— A20 | NAND_DQS5,RGMIIL_RX_CLK,USB1_D6,HPS_GPIO24 NAND_DQ7,RGMII1_RXD2HPS_GPIO26 |53 ENET HPS RXD3 USER LED_HPS[3.0] |
CLKSEM ENET-HPS RX DV Kki7 | NAND_DQ4,RGMIIL_TX_CTL,USB1_D5HPS_GPIO23 NAND_WP,RGMII1_RXD3,QSPI_SS2,HPS_GPIO27 [ BOOTSELD { » USER_LED_HPS[3..0] (23)
Wmu ENET FPS-MBC 821 | NAND_DQ3,RGMIIL_RX_CTL,USB1_D4,HPS_GPI022 NAND_WE,QSPI_SS1,B00TSEL2,HPS_GPIO28 [—& 1) 0SPLIG0
e I = ENET APS VDO Ea1 | NAND_DQ2, RGMIIL_MDC,12C3_SCL,HPS_GPIO21 QSPI_IO0,USB1_CLK,HPS_GPIO29 | G105PL 10
= = ENET FPS RXD0 Asi | NAND_DQLRGMIIL_MDIO,12C3_SDA HPS_GPIO20 QSPI_IO1,USB1_STP HPS_GPIO30 |4 G105 10 HEADER, 1x3-PIN
HEADER. 1x3-PIN = ENET FPS TXD3  Fio | NAND_DQO,RGMIIL_RXDO,HPS_GPIO19 QSPI_I02,USB1_DIR,HPS_GPIO31 [ )OSPLIO: 3av 128
' ENET-FPS TXD2 —F21 | NAND_RB,RGMII1_TXD3,USB1 D3 HPS_GPIO18 QSPI_103,USB1_NXT,HPS_GPIO32 | & (51)05pP1 sso_< R243 10.0K 1
ENET-HPS TXDT 15| NAND_RERGMIIL_TXD2,USB1_D2,HPS_GPIO17 QSPI_SS0,BOOTSEL1,HPS_GPIO33 [~{ (51)OSPT CLK T—W BOOTSEL!
ENET FPS TXD0F20 | NAND_CLE,RGMII1_TXD1,USBI_D1,HPS_GPIO16 QSPI_CLK,HPS_GPIO34 [—E75—ENET HPS TN —< Y SN N
— NAND_CE RGMII1_TXDO0,USB1_D0,HPS_GPIO15 QSPI_SS1,HPS_GPIO35 — e An—
<(2222))SSDDBCA')T§DAT3 23—32;5’”3 3 & | sommc_pa,usBo_NxT HPS_GPIOA7 Bank 7C SDMMC_CMD,USB0_DO,HPS_GPIO36 Eﬁ SB—SCCEEN gg,gyvgg‘z) =
(22)SD_CLK =CIR Al6 | SDMMC_D2,USBO_DIR HPS_GPIO46 SDMMC_PWREN,USB0_D1,HPS_GPIO37 |5 S5-DATO SD DATO (22) 33v 129
- %* USER TED FPS0 E17 | SDMMC_CLK,USBO_STP HPS_GPIO45 SDMMC_DO,USB0_D2,HPS_GPIO38 [—¢& S5 DATT SO DATI (22) R245 10.0K
—USER [ED APST Eig | SDMMC_CLK_IN,USBO_CLK,HPS_GPIO44 SDMMC_D1,USB0_D3,HPS_GPIO39 [~ = - T—’Q@.(go > BOOTSEL1
USER TED APSZ G17 | SDMMC_D7,USBO_D7HPS_GPIO43 SDMMC_D4,USB0_D4,HPS_GPIO40 [~s75~  USER LED HPS3 RIB 1ok 5]
——————=—————>=—| SDMMC_D6,USB0_D6,HPS_GPI042 SDMMC_D5,USB0_DS, HPS_GPIO41 —
5 = - |
ggﬂgg—gﬁmg S:ﬂ%ﬁ—gﬂﬁg (D: i RGMIIO_MDC ,USB1_D6,12C2_SCL,HPS_GPIO7 Bank 7D RGMII0_RXDO,USB1_D4,HPS_GPIO5 éj; B%S*B§ﬁ§ Sgg—gﬂﬁg gg; B HEADER, 1x3-PIN
(22)USB_DATA? USB DATA7 M17 | RGMIIO_MDIO,USB1_DS,12C2_SDAHPS_GPIO6 RGMIIO_TXD3,USB1_D3,HPS_GPIO4 |5 USE DATA USB_DATA2 (22) 23V 130
- —USE CIK Ni6 | RGMIO_RX_CTL,USB1_D7,HPS_GPIO8 RGMII0_TXD2,USB1_D2,HPS_GPIO3 [& USB DATAT USB_DATA1 (22) R247 100K 1
(22)USB_CLK —0sENxT Aia—| RGMIO_RX_CLK,USB1_CLK,HPS_GPIO10 RGMII0_TXD1,USB1_D1,HPS_GPIO2 £ USB-DATAD USB_DATAO (22) S6TSEL? A
(22)USB_NXT ~DIR E14| RGMIIO_RXD3,USB1_NXT,HPS_GPIO13 RGMIIO_TXDO,USB1_DO,HPS_GPIO1 [~F{¢CODEC SEL - R248 — 100k 3] | BooTseL2
(2)UsB DR qu 5STP G15 | RGMIIO_RXD2,USB1_DIR,HPS_GPIO12 RGMII0_TX_CLK,HPS_GPIOO [~g76— PN CNTLO
(22)USB_STP RGMIIO_RXD1,USB1_STP,HPS_GPIO11 RGMIIO_TX_CTL,HPS_GPIO9 <] PM_CNTLO(26,27) = HEADER, L¥TPIN
3.3V
5CSXFC6D_F896
us4 C685 _[C686
3.3V IDTQS3VH257
4.70K, 1% JTAG_MICTOR_TMS Manufacturer = IDT 2.2uF .1uF
4.70K, 1% | _ Ja PART_NUMBER = QS3VH257PAG
1 2 .
»—3 5VDC SCL F— =
4 GND - DA TRACE_CLK_MIC = Lo fvee -
3IQ_A0.0K 7 R3 0K 33V 8815452 SPIMISO 2
oV VPP 33V 33V (12,16,21) MICTOR_RSTn, M\CTORW DISE D150 AA |~ 4 MISO
J32 l JTAG_MICTOR_TDT D14E D140 _ﬁ MICTOR_| PWR1 3 - —
5 (12)JTAG_MICTOR_TDI | — — D13E D130 4 $—= 1A e
1 2 SCL R258 (12)JTAG_MICTOR_TCK JTAG_MICTOR_TCK* 15 | D12E D120 g TRACE_DATAT
8 4 CSn 0 (12)ITAG_MICTOR_TMS JTAG_MICTOR_TM: DLIE D110 g TRACE_DATA6 SPI_MOSI 5
5 6 N (12)JTAG_MICTOR_TDO JTAG_MICTOR_TDO DIOE D100 [ TRACE_DATAS CONZ 0B e 7 __MOSI_SDA
97 8110 MICTOR_TRST DOE D90 55— TRACE _DATA4 12C_SDA_HPS 6 - —
9 10 D8E D8O 57— TRACE DATA —————— ="
11 2 23 24 3
311 12 g 8815452 25 | D7E D70 736 TRACE DATA2
13 14— 116 2.5V _REG_HPS 27 | D6E D60 "3 TRACE DATAL SPISCK 11 i
HDR 2X7, VT, = JTAG_MIC_SEL R125 470K, 1% | |29 | DSE DO —  Razxy 0 T R S 9 SCK.sCL
51| D4E D40 ; YC |———————
31 32 R328, 0 T 12C_SCL_HPS 10 3V
33 | D3E D30 754w 32 R330 0 33V = e =
Logic 0 = pin 10 <--> pin 9 (TRST from JTAG) 35 | D2 el T o N E T A T S S
Logic 1 = pin 10 <--> pin 2 (TRST from MICTOR) Us7 37 DOE Doo gg TRACE_DATAO SPI_CSn 14 10D 1 s R266
n
JTAG_MIC_SEL 1 10 MICTR_TRST o JTAG_HPS_TRST GND1 726 3.3V 33v_ 13 ToSr o —= 1O'OKJ31
— N1 oML GND2 [ = T |1 = 1 CODEC_SEL 1
MICTOR_TRST 2| o e 12 (12,16) JTAG RS :» oo 2 2
2.5V_REG_HPS oNDe 8 | onp = 18 S -
Logic 0 = pin 6 <--> pin 7 (Bypass) 3 8 C244 || 0.1uF = =
Logic 1 = pin 6 <--> pin 4 (Enable) - GND v 1 Mictor38P 0.001uf _ _
= . ; = Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
NO NC2
5 E s MIC3  R329. . .DNI e Cyclone V SoC FPGA Development Kit Board
— IN2 =
—D R33 DNI right (c) 2013, Altera Corporation. A s Reserved.
ize Documem Number ev
TS5A23157 =
Manufacturer = Texas Instruments B 150-0321003-E1 (6XX 44184R) Fl
PART_NUMBER = TS5A23157DGSR Date: Tuesday, August 05, 2014 heet 3 of
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Cyclone V GX SoC Bank 8

U21F

CYCLONE V GX SoC BANK 8

Bank 8A
HSMA_TX_D_P15 B! 2.5 Volt
HSMA_TX_D_N15 ALz | DIFFIO_TX_T2p,DQ1T
HSMA RX_D_P15 C DIFFIO_TX_T2n,DQ1T
HSMA_RX D _NI5 515 | DIFFIO_RX_T3p,DQ1T
HSMA RX_D._P16 F15 | DIFFIO_RX_T3n,DQLT
HSMA_RX D _NI6 F1a | DIFFIO_RX_T5p,DQS1T
HSMA TX D P16 Ciz | DIFFIO_RX_T5n,0QSn1T
HSMA_TX_D_N16 B DIFFIO_TX_T6p
~HSVA RX D_PIZ ) DIFFIO_TX_T6n,DQ1T
HSMA_RX D _NIZ ) DIFFIO_RX_T7p,DQ1T
HSMATX D P12 A9 | DIFFIO_RX_T7n,DQ1T
HSMA_TX_D_N1Z Ag | DIFFIO_TX_T8p,DQ1T
“ASMA_TX_D_P1T C7 | DIFFIO_TX_T8n
HSMA_TX_D_NIT 57| DIFFIO_TX_T10p,DQ2T
“HSMA_RX D_PIT £9| DIFFIO_TX_T10n,0Q2T
HSMA,_RX D _NIT 59| DIFFIO_RX_T11p,DQ2T
HSNIA, I3 Ca | DIFFIO_RX_T11n,0Q2T
N DIFFIO_TX_T12p,DQ2T
~—— HASMA RX_D PO Hia | DIFFIO_TX_T12n,0Q2T
HSMA_RX_D_NO Gi3 | DIFFIO_RX_T13p,DQS2T
HASMA_TX_D_P14 G10| DIFFIO_RX_T13n,DQSn2T
HSMA_TX_D_N14 C DIFFIO_TX_T14p
HSMA_RX D_PIZ Fi3| DIFFIO_TX_T14n,0Q2T
HSMA_RX D _N14 Ei3 | DIFFIO_RX_T15p,DQ2T
HASMA_TX D P10 6| DIFFIO_RX_T15n,0Q2T
HSMA_TX_D_N10 A5 | DIFFIO_TX_T16p,0Q2T
HSVA RX D_P6 Hg | DIFFIO_TX_T16n
HSMA_RX_D_NG6 Gg | DIFFIO_RX_T17p
ASMA_TX D P38 Aa| DIFFIO_RX_T17n
HSMA_TX_D_N8 A3 | DIFFIO_TX_T18p,0Q3T
HSMA RX_D_P13 E1 | DIFFIO_TX_T18n,DQ3T
HSMA_RX D _NI3 Bio | DIFFIO_RX_T19p,DQ3T
HASMA_TX D_PT 56| DIFFIO_RX_T19n,DQ3T
HSMA_TX_D_NT G5 | DIFFIO_TX_T20p,DQ3T
ENET FPGA MDIO (19) H1g | DIFFIO_TX_T20n,DQ3T
ENET_FPGA_MDC (19) Hi2 | DIFFIO_RX T21p DQSST
HASMA_TX_D._ PO 55| DIFFIO_RX_T21n,DQSn3T
“ASMA_TX_D_N9 C DIFFIO_TX_T22p

DIFFIO_TX_T22n,DQ3T

DIFFIO_RX_T23p,DQ3T
DIFFIO_RX_T23n,DQ3T
DIFFIO_TX_T24p,DQ3T
DIFFIO_TX_T24n
DIFFIO_RX_T25p
DIFFIO_RX_T25n
DIFFIO_TX_T26p,DQ4T
DIFFIO_TX_T26n,DQ4T
DIFFIO_RX_T27p,DQ4T
DIFFIO_RX_T27n,DQ4T
DIFFIO_TX_T28p,DQ4T
DIFFIO_TX_T28n,DQ4T
DIFFIO_RX_T29p,DQSA4T
DIFFIO_RX_T29n,DQSn4T
DIFFIO_TX_T30p
DIFFIO_TX_T30n,DQ4T
DIFFIO_RX_T31p,DQ4T
DIFFIO_RX_T31n,DQ4T
DIFFIO_TX_T32p,DQ4T
DIFFIO_TX_T32n
DIFFIO_RX_T33p
DIFFIO_RX_T33n
DIFFIO_TX_T34p,DQ5T
DIFFIO_TX_T34n,DQ5T
DIFFIO_RX_T35p,DQ5T
DIFFIO_RX_T35n,DQ5T
DIFFIO_TX_T36p,DQ5T
DIFFIO_TX_T36n,DQ5T
DIFFIO_RX_T37p,DQS5T
DIFFIO_RX_T37n,DQSn5T
DIFFIO_TX_T38p
DIFFIO_TX_T38n,DQ5T
DIFFIO_RX_T39p,DQ5T
DIFFIO_RX_T39n,DQ5T
DIFFIO_TX_T40p,DQ5T
DIFFIO_TX_T40n

F11 HSMA_RX_D_P9
[Ell _  HSMARXDN9
[E8 _ HSMATX D PO
D7
7
H7
B
B _TX D]
B HSMA_RX_D_P10
B5 HSMA_RX_D_N10
C3 HSMA_TX_D_P
B3 HSMA_TX_D_N7
K12 HSMA_RX_D_PT
J12 HSMA_RX_D_N1
D2 HSMA_TX_D_P5
c2 HSMA_TX_D_N5
G12 HASMA_RX_D_P4
G11 HSMA_RX_D_N4
E4 HSMA_TX_D_P2
D4 HSMA_TX_D_N2
7 HSMA_RX_D_P3
HSMA_RX_D_|
HSMA_TX
HSMA_RX_D_P7
HSMA_RX_D_N7
[EL __  FSVAIXDPZ
HSMA_T.

HSMA_RX_D_P2

HSMA_RX_D_NZ

HSMA_CLK_OUT_P2
HSMA_CLK_OUT N2

HSMA_RX_D_P8

HASMA_RX_D_N8

G 12C_SCL_FPGA £1620,26) 12C_SCL
F6 (6,20,26) 12C_SDA

(4,17) HSMA_D[3:0]

>
(17)HSMA_TX_D_P[16:0]
(17)HSMA_TX_D_N[16:0] >
(17)HSMA7R)<7D7P[1610] >
— >
(17)HSMA_RX_D_N[16:0]
>

(4,17) HSMA_CLK_OUT_P[2:1]

(4,17) HSMA_CLK_OUT_N[2:1]

(4,9,17) HSMA_CLK_IN_P[2:1]

(4,9,17) HSMA_CLK_IN_N[2:1]

R427

5CSXFC6D_F896

R426

—>
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U21M
Cyclone V GX SoC Transceiver
R RX Pt GXB_LO 4 =] P R
§ g%}) ﬁg GXB_RX_LOp,GXB_REFCLK_LOp - GXB_TX_LOp ﬁg %38'5 ; 0
RX P1(3) AG2 | GXB_RX_LOn,GXB_REFCLK_LOn GXB_TX_LON [~ags (3)PCE TX P
RX_NL (3] AG1 | GXB_RX_L1p,GXB_REFCLK_L1p GXB_TX_L1p [~ag IPCETX
RX_P2(3) AA> | GXB_RX_L1n,GXB_REFCLK_L1n GXB_TX_L1In [yz (B)PCIE TP,
RX N2 (3) AAT | GXB_RX_L2p,GXB_REFCLK_L2p GXB_TX_L2p [3 (3)PCIE TX
GXB_RX_L2n,GXB_REFCLK_L2n GXB_TX_L2n =
PCIE_REFCLK QLO P
ﬁ REFCLKOLp
B PCIE REFCLK QLO N (87 | REC<-c0P
CMU PLL (PCle)
GXB_L1 4
(20)SDI_RX_P Ri37 | EE:E :§ ﬁi% W GXB_RX_L3p,GXB_REFCLK_L3p - GXB_TX_L3p 3 (g)Eg:E K Zg g
_RX_| SDIRX_P ol GXE RX T2 P Uz | GXB_RX_L3n,GXB_REFCLK_L3n GXB_TX_L3n [, GXB TX T4 P R6Y . A0 SDITX_P (20)SDI TX_P
[ SDI_RX_N GXB_RX AN U1 | GXB_RX_L4p,GXB_REFCLK_L4p GXB_TX_L4p [ CXB_TX_[4_N RE D SOI_TX_N (20)SDI TX N B;
[ — Y0 HSMA RX PO(I7) Rz?| GXB_RX_L4n,GXB_REFCLK_L4n GXB_TX_L4n [5; (7 HSNA TX PO —
GXB_RX_L5p,GXB_REFCLK_L5p GXB_TX_L5p .
(20)SDI_RX_N HSMA RX NO(17) R P (I7)HSMA TX_NO CAD Note:
CAD Note: R13 R136 GXB_RX_L5n,GXB_REFCLK_L5n GXB_TX_L5n Overlap R22 & R27
Overlap R137 & R138 DNI DNI R62 R60 Overlap R24 & R19
Overlap R135 & R136 CLK_148 P T9 DNI DNI
CRIBN e Eéigtﬁtﬁ SMA Connector Interface
OPTION_SMA_XCVR_TX_P 1
SMA Connector Interfage
GXB_L2
9 —— HSMA RX P1(17) N
10PTION_SMA_XCVR_HX_P| HSMA RX NL(17) Ni'| GXB_RX_L6p,GXB_REFCLK_L6p 4 (17)HSMA TX P1  ———
HSMA RX N2(17) L _RA_L7/p.GXB_ -Lp 1% Lon k4 (I7)HSMA TX P2
HSMA RX P3(17) 927 CXB_RX_L7n,GXB_REFCLK_L7n GXB_TX_L7p (7 HSMA TX
HSMA RX N3(17) 1| GXB_RX_L8p,GXB_REFCLK_L8p GXB_TX_L7n [z (7 HSMA TX P CAD Note:
GXB_RX_L8n,GXB_REFCLK_L8n GXB_TX_L8p [ (17 HSMA TX Place resistors & capacitors
J18 REFCLK QL2 P(10) PO oo GXB_TX_L&n L near SMA connectors
OPTION_SMA_XCVR_RX_N p XCVR_RREF_TL
@ 1 _SMA_ _RX_| B REFCLK QL2 N (10) P8 | REFCHEOHP e | = L
olelole CAD Note: 5CSXFC6D_F896 R413
Place resistors 2.00K
& capacitors
near SMA 1%
connectors CAD Note:
Place resistor near
RREF_TL pins.
SDI Reference Clocks Route away frm aggressor
2.5V_REG_HPS =
RS54 DNI I Cc66
rom MAXY 0.1uF 10uF
rom
[y-SISTLENGE oF VoD -8 = s
(12C SDA MAX(10.16) 7)) o\ CLis |4 CLK 148 CP Ce4 || 0auF CLK 148 P
|
[ 12C SCL MAX(10168 o LK. |5 CLK 148 CN ce5 | 0.1uF  CLK_148 N
31 onp ve | L SIS7L VCONTROL
=  SBiL
I SDI_CLK148_UP (4)R58 499K | cs3 H 1000pF
From FPGA
I SDI_CLK148 DN (4)R59 499K | R57 180K C50 | [O0.1uF
I 1
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Cyclone V GX SoC Clocks

HSMA CLK IN. P2 R412, . A100,1% HSMA CLK IN N2

U21N
Cyclone V GX SoC Clocks
(10)CLK BOT1
— > T5 VoIt
CLK_BOT1 R453 o AE1® | CLKONFPLL_BL_FBNDIFFIO_RX_B31n Bank 38
- CLKOp,FPLL_BL_FBp,DIFFIO_RX_B31p AH12 DDR3_FPGA A2 (4,13) DDR3_FPGA_A[14:0]
456 FPLL_BL_CLKOUTO,FPLL_BL_CLKOUTp,FPLL_BL_FB,DIFFIO_TX_B37p,DQ5B,B_A 2 [~315 DDR3 FPCA A3 <1
N USER LED FPGAL vi6 FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTN,DIFFIO_TX_B37n,DQ5B,B_A_3
USERTEDFPeAD Wis | CLK1n,DIFFIO_RX_B39n
I USER_LED_FPGA[3:0] (4,23) — CLK1p,DIFFIO_RX_B39p
- 1.5 Volt
USER_LED_FPGA3 AB17 Bank 4A
——AAT6 CLK2n,DIFFIO_RX_B47n
I CLK_ENET FPGA PHY (10) _ENET_FPGA | AAT6 | o DO BaTn
(LOCLK S0 FRGA > CLK 50M EPGA ﬁgi; CLK3n,DIFFIO_RX_B55n
= CLK3p,DIFFIO_RX_B55p
2.5 VoIt
(10)CLK TOP1 Bank 5B
(10)CLK _100M FPGA B; CLK_TOP1 AA26
CLK_100M FPGA AB27_| CLKSp.DIFFIO_RX_R21p DQS3R AE29 PCIE_SMBCLK PCIE_SMBCLK PCIE_SMBCLK (3)
CLK5N,DIFFIO_RX_R21n,DQSN3R FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTp,FPLL_BR_FB,DIFFIO_TX_R22p » -
CLK_ENET_FPGA_P
&8,&? — Eﬁgﬁ - ~FNET-FPGAT ig‘; CLK4p,FPLL_BR_FBp,DIFFIO_RX_R23p,DQ3R FPLL_BR_CLKOUTLFPLL_BR_CLKOUTN DIFFIO_TX_R22nDQ3R |-A222 ()PCIE PRSNTZ X1 »
CLK4n,FPLL_BR_FBn,DIFFIO_RX_R23n,DQ3R
2.5 VoIt
HSMA_CLK_IN F’2 Bank  8A
(17)HSMA CLK_IN P2 H15
CLK7p,DIFFIO_RX_T1p HSMA_CLK_OUTO
(DHSMA CLK IN N2 ; G15 | CLK7nDIFFIO_RX_T1n FPLL_TL_CLKOUT1,FPLL_TL_CLKOUTN,DIFFIO_TX_T4n,0Q1T [FA0—HSVACR OV (DHSMA CLE OUTO »
HSMA_CLK_INO
J—‘_J]:M Sa’g:ag;ﬂo ii 57 CLK6p,FPLL_TL_FBp,DIFFIO_RX_T9p FPLL_TL_CLKOUTO,FPLL_TL_CLKOUTp,FPLL_TL_FB,DIFFIO_TX_T4p,0Q1T |-ALL(8IPCIE PRSNT2 X4 1 »
CLK6n,FPLL_TL_FBN,DIFFIO_RX_T9n

5CSXFC6D_F896
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PLL

3.3V
DNI
214 |co11 PCIE_REFCLK_QLO_P PCIE_REFCLK_SYN_P
2.5V_REG_HPS R250
2.5V_REG_HPS AUF [2.20F PCIE_REFCLK_QLO_N PCIE_REFCLK_SYN_N
R252 c
DNI
R13 1.00Kk___ SI570_EN 11 |c7 =
R7 DNI__T2C_SDA_MAX
RI4 DNI__12C_SCL_MAX E.luF 2.2uF U49
1
VDD
X1 10 6 CLK_DIFF1_P ~ A~ Q8)PCIE REFCLK QLO P
[ — SI570 EN (12.16) 2 6 = DanP:Consider to remove ac couplingl C207 DNI VvDD2 R253 >
> SIST0 EN(12.16) 2, vee . 2 > |7 CLK_DIFF1_N Q8)PCIE REFCLK QLON _——,
5 12C_SDA MAX(8,10,76) 4 REFCLK_ QL2 C_P_C19 0.1ufB)REFCLK QL2 P 25.00MHz xour R254
2 SDA CLK+ R18 100, 1% > | 4 2 B
REFCLK_QL2_C_N 4‘:’__| CLK_DIFF2_P
[)—12C SCL MAX@BI0BY o ok |8 QL2 C N ci8 OLUB)REFCLK QL2 N_——, 1 3 | ncLkin 8 _DIFF2_| ng)gPCIE REECLK SN P _——
DanP:Consider to DNI termination ‘:l— - CLK_DIFF2_N
1 co06 IDNI g V§§2 9 _DIFF2_| A .Rgzg)lme REFCLK SYN N _——,
—  SB0 Vv
Si570 Programmable Oscillator 2.5V_PLL1 2.5V_REG_HPS = Si52112
Use Clock Control GUI —_ _ A1
(Detanih 200MMD) ;)_-l = PART_NUMBER = 5152112-A1-GM2
12C Address 66 HEX 113 |cs3 84 95 102 Manufacturer = Silicon Laboratories N
742792780 (12,16) CLK125A_EN CLK125A_EN
FluF FluF FluF FluF FluF —>
2.5V_REG_HPS X5
CLK125A_EN
R436, A AL.00K EN 1 [0 ouT |4 (QICLK ENET FPGA P _——
U29 2.5V_PLLL 2 5 (9)CLK ENET FPGA N
Voo1 2 18 PLL 25V_REG_HPS ™ NC OuTn —>
1 2] 6
59| CLKIN_P VDD2 25V PLLL TR (T vee GND <] H
£ CLKIN.N VDDO3 T PEY —
- = CLKIN VDDO2 : =
101 ||DNI 2.5V _PLLL sy ] 1v8 PLL L27 1v8 0.1uF | 10uF
110 DNI 4 2.5V_PLLL T OSC1_CLK_SEL = HIGH selects (OSC1_CLK_SMA) SMA input 2.5V_REG_HPS
R109 DI 5| 12C_LSB vDDOO 483 _[caed 503 _[c504 = OSCI1_CLK_SEL = LOW selects (OSC1_CLK_SYN) Si5356A input
= 6| FDBK_P 8 R111 1.00K 74279278 2.5V_CLK_MUX L29
FDBK_N INTR bave “PauF AU E 1uF
$>12C_SCL_MAX(8.10185) 9 = = = 79
— scL gtg;‘ 10 (9)CLK BOTL [y oo 742792780
y12C SDA MAX(BIAm) b R AUF  0.uF c
CLK2B [~ 25Mhz us2 ®| oS
CLK2A OSC1_CLK_SYN 10 o oo =
17 7N Clkin0 5§ oo
CLK1B g 0SC1 CLK SMA Clkinl > Qa
CLKiA 2B (B)CLK 0sC2 _CLK. | gg
21 0SC1 CLK SEL 2 RS56, . EICLK OSCL__ —
CLKOB 55X (9)CLK_TOP1 156.25M [ > ——————=" 3 Q35 »
CLKOA i » w T 11 SEL2 Q2 535X
[ —|—= T 1o SELL Q1L e H
VD G 23 R103 R263 2.5V_REG_HPS ¥ SELO sq —
RSVDGND 725 DNI DNI ol 898
1v8 2,5V_REG_HPS CMOS el
Si5338A-CUSTOM ICS83054AGI-01 .
155 165 169 153 Manufacturer = Silicon Labs PART_NUMBER = ICS83054AGI-01LFYS| 113 2.5V_REG_HPS
PART_NUMBER = Si5338C-A01917-GM Manufacturer = IDT 1 OSC1_CLK_SEL _ 1.00K, 74
EluF EluF E.luF E.luF Si5356 Programmable Oscillator Use Clock Control GUI (Defaults 25MHz, = 2
= = = 2.5V_REG_HPS 25MHz,25MHz,25MHz, 100MHz, 100MHz,50MHz, 50MHz) =
us3s 12C Address 70 HEX B
24
VDD
(&| XA_CLKIN VDD [ e
- 1V8  2.5V_REG_HPS
XB_CLKINB
= 0 T 1v8 u23
VDDOO & A T 2
) xggg; 5 vee VbD cLkouT |-8-R72 22 (16)CLK_50M_MAX
4:'__| CLKIN_50
Voo, 11 1v8 2 ono out 12 B 3 ey SrkouTs [ RE4 22 (9)CLK 50M FPGA ;
s CLkouTs 2
134 CLKOA Si (9)CLK ENET FPGA PHY (—— 115 114 L SoW _[c3e1 _|c362 3: OF1 . e L
CLKOB B baur “PauF ° 220F _|0.1uF 5| OE2 OE_0SC .
= = ¥ OE3 1 391 |c392
CLKIA ig] (L9CLK DUAL ENET PHY g—— = = L L GND
2.5V_REG_HPS CLK1B = SL18860DC = baur “PauF
14 (16)CLK _100M_MAX Manufacturer = Silicon Labs = =
CLK2A > 10wz = - -
[c1a2 Jc1s4 s |12 PART_NUMBER = SL18860DC
baur “PauF 10 (9)CLK_100M FPGA
= = CLK3A g > 100wz
B Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
GND
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FPGA_DCLK RA433, DNI__C463 ||DNI
1
RA432 = U216
DNI . .
Cyclone V GX SoC Configuration
= JTAG FPGA TMS(12) Vo
S——ITAG MUX TCK(2.1617] ACs | TVS Bank 3A USER /0 INTERFACES
[ J JTAG_FPGA_TDI (12) us ol 2.5V BANK
i JTAG FPGA TDO (12) ABo | 101
AD7
I FPGA CONFIG D[15:0] (15.16) —=="— CLKUSR,DIFFIO_RX_B5p,DQ1B
[ FECADCLK (S | oy
FPGA_CONFIG_DO AE6
FPGA CONFIG DT AEe | AS_DATA0,ASDO,DATAO
FPGA_CONFIG_D2 AEg | AS_DATAL,DATAL
FPGA_CONFIG D3 __AG7 | AS_DATA2DATA2
FPGA-CONFIG D7 AB8 | AS_DATA3 DATA3
FPGA_CONFIG_D5 AE9 | NCSO,DATA4 2.5V_REG_FPGA
FPCA-CONFIC D6 AE1»> | DATA5 DIFFIO_TX_B2n Y e
TPCA-CONFIC 57 A9 | DATA6,DIFFIO_RX_B1n,DQ1B
FPGA—CONFIG T8 ADi1 | DATA7DIFFIO_TX_B2p,DQ1B
FPGA-CONFIG DT AF1o | DATA8,DIFFIO_RX_B1p,DQ1B
FPCA-CONFIC D10 D10 | DATAS,DIFFIO_TX_B4n,DQ1B
FPCA-CONFIG DIT ‘AE11 | DATAL0,DIFFIO_RX_B3n,DQSn1B
TPCACONFIC D2 Ao | DATALLDIFFIO_TX_Bdp
FPeACONFIG D3 ARa—| DATA12,DIFFIO_RX_B3p,DQS1B
FPGACONFIG DI DATA13,DIFFIO_TX_B6n,DQ18B
FPCA-CONFIC DS :g; DATA14,DIFFIO_RX_B5n,DQ1B PR_READY,DIFFIO_TX_B8n,DQ18 0%3 ﬁg;iggﬁ g: gg’,ﬁy
— — DATA15,DIFFIO_TX_B6p,DQ1B PR_DONE,DIFFIO_RX_B7n [~aFz (16)FPGA PR ERROR
PR_ERROR DIFFIO_RX_B7p
ank 54 PR_REQUEST,DIFFIO_TX RINDQIR [-Arzs (IOl Fper Cop CONFOORE '
2.5V BANK CvP_CONFDONE,DIFFIO_TX_R3n,DQIR [~AF55MAX FPGA SSEL >
CRC_ERROR,DIFFIO_RX_R2n — ] MAX_FPGA_SSEL(16)
CPY RESET&§67%§GA7M03| A2 | DEV_CLRn,DIFFIO_TX_R5n,DQIR NPERSTLO,DIFFIO_RX_R6p,DQSIR [was ((33,4)1)PF?ICE|EV\£’/?£KRES"Tn |_'|—_|_>2>
(16)MAX_FPGA_MOST [ DEV_OE,DIFFIO_TX_R5p NPERSTRO,DIFFIO_RX_R6n,DQSN1R >
MAX_FPGA_MISO MAX_FPGA_SCK
(16)MAX_FPGA MISO 1 — AD25 | |NIT_DONE,DIFFIO_RX_R2p NCEO,DIFFIO_TX_R3p,DQIR [—AI22 MAXTPEASCE 1 MAX_FPGA_SCK(16)
FPGA nCONFIG (16) 5 L9 (16)MSEL4
FPGA_NSTATUS (16) £1 nCONFIG Bank 9A MSEL4 -6 MSEL3
FPGA_CONF_DONE (16) F3_| NSTATUS 2.5V BANK MSEL3 ["Gg(16)MSEL2
CONF_DONE MSEL2 e (ToIVSEs
MgELé L8 (16)MSELO
5V_REG_FPGA MSEL! S
R397 10K___FPGA nSTATUS
RTINS e 2
G5
R411, n ALOK__FPGA CONF_DONE [ |ncE
| Rais 10K FPGA_NnCONFIG - 5CSXFC6D_F896
R414, 10KITAG_FPGA_TDI
2.5V_REG_FPGA
sw3
[——='] 12 MSELO R306 0
== 711 MSELL _R305 0
0 _MSEL2 R304 0
5 MSEL3 _R303 0
pe—— 2
== VSEL4 _R302 0
0/ —X
= ToAconoss1
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
[rtle Cyclone V SoC FPGA Development Kit Board
t (C! Altel
A o A ize Documem Number ev
= & B 150-0321003-E1 (B6XX- 44184R) E1

Date: Tuesday, August 05, 2014 heet 11
s T 7 T 6 T 5 ¥ 2 |




8

v 4 | 3 | 2 | T
USB Blaster Programmlng Header . ] When Pins 1 & 5 are:
2.5V_REG_HPS guses JTAG mode only) 2.5V_REG_HPS TS5A23157 Switch Functions LOW --> NC to/from COM = ON and NO to/from COM = OFF
w BV_REGHPS JTA G HIGH --> NC toffrom COM = OFF and NO toffrom COM = ON
}-USB DISARLEN[25) 2 = (12.25} JIAG TCK_ ——
4 JTA(Q % — < Logic 0 = pin 10 <--> pin 9 (HPS Bypass)
6 12,25) JTAG TMS Logic 1 = pin 10 <--> pin 2 (HPS Enable, u7
| — AT gic 1=p pin 2 )
10 9 (12.25) JTAG BLASTER TDO HPS_JTAG_EN 1 10 JTAG_MUX_TDO
R209 — > R201, 1.00k INL oML e
o 70247-1051 JTAG_MUX_HPS_TDI o HPS 2 9 FPGA Q11,12 JTAG FPGA TDI——]
= JTAG_BLASTER_TDO __ R202 DNI JTAG_BLASTER_TDI R40 NOt NCL 2.5V_REG_HPS R24
(6,16) JTAG TRST
(6.16,21) MICTOR @Egi Populate R58 if you would like to Logic 0 = pin 6 <--> pin 7 (HPS Bypass) 31 6np ve |8 C266 || 0.1uF
Mg:ﬂtir the JTAG chain through Logic 1 = pin 6 <--> pin 4 (HPS Enable) 1 | 1 2.5V_REG_HPS
JTAG Chain Control 2.5V_REG_HPS JTAG_MUX_TMS 4 7 BP_HPS_TMSR25 . . A 1.00k
Swa 5 NO! NC2
—i] 8 HPS_JTAG_EN R325 .00 HPS_JTAG_EN 5 6 (6,12) JTAG HPS TMS
Eé-; 7 TFPCGA JTAG EN R324 00 |N2—l> oM2 B D) H
6 . | R323 .00 Logic 0 = pin 10 <--> pin 9 (FPGA Bypass)
— 3
== [[5 MAX_JTAG EN R322 -00 Logic 1 = pin 10 <--> pin 2 (FPGA Enable) 655/'\23157
TDA04HO0SB1 ON = not-in- %haln (10.16) CLK12 CLK125A EN FPGA JTAG EN 1 10 S| QL7)JTAG_HS
OFF = in-chain 10,16) CLK125A_EN ——— . \ JTAG | HSMA 7)JTAG _HSMA TDI
sw2 2.5V_REG_HPS (10,16) SI570_EN A 'Nl_‘> ,,,,,,,, oML R26 —>
8 [— | CLK125A_EN R317 (16)FACTORY_LOAQ FACTORY_LOAD I JTAG FPGA TDO(11) 2 O 9 (11,12)JTAG FPGA TDI —
7| == SI570_EN R308 (16) SECURITY_MO SECURITY_MODE NOt NC1 2.5V_REG_HPS
6| ——= FACTORY LOAD __R307, 1v8 > >— .
5 S SECURITY_MODE _R287, T Logic 0 = pin 6 <--> pin 7 (FPGA Bypass) 3| oo ve |2 C265 0.1uF
L Logic 1 = pin 6 <--> pin 4 (FPGA Enable) L 2.5V_REG_HPS
= TDAO4HOSB1 = =
3.3V JTAG_MUX_TMS 4 7 BP_FPGA_TMS _ R27 1.00k
Uie NC2
16 [Vee FPGA_JTAG_EN 5 omp [-8—(DITAG FPGA TMS _——
JTAG_MUX_TCK 2
11,12,16,17) JTAG_MUX_TC e . : .
( ) - _TeRC 4 (6)JTAG HPS TCK —> Logic 0 = pin 10 <--> pin 9 (HSMA Bypass) TS5A23157 o
(6,12) JTAG_MICTOR_TCK > JTAG_MICTOR TCK 3 Logic 1 = pin 10 <--> pin 2 (HSMA Enable) U9
HSMA_JTAG_EN 1 10 MAX 16) JTAG_MAX_TDI
(12)ITAG_MUX_TMSE——TACMUX T 5 CoM1 Wﬁ)s —>
- 6,12) JTAG HPS TMS > I JTAG HSMA TDOU7) 2 |\ e JTAG_HSMA_TDI
| 16.12)JTAG HPS TMS > T NC:
(6,12) ITAG_MICTOR_TMS » JTAG_MICTOR_TMS6 2.5V_REG_HPS
Logic 0 = pin 6 <--> pin 7 (HSMA Bypass) 31 oD v -8 C264 |Lli’|:_
JTAG_MUX_HPS_TDI | JTAG_MUX_HPS_TDI 11 o TG oS o1 Logic 1 = pin 6 <> pin 4 (HSMA Enable) L | + 1 2.5V_REG_HPS
(6,12) JTAG_MICTOR TDO  (—— JTAG_MICTOR_TDO 10 —> JTAG_MUX_TMS ~ 4 , | 7 BP HSMA TMsS R29 1.00k ¢
NC!
HSMA_JTAG_EN 5 oMz |L8_(NITAG HSMA TS >
(11,12) JTAG_FPGA_TDI <« JTAG_FPGA_TDI 14 C e >
12 (6)JTAG HPS TDO _——
(6,12)JTAG_MICTOR_TDI [ JTAG_MICTOR_TDI 13 Logic 0 = pin 10 <--> pin 9 (MAX Il Bypass) TS5A23157
- - 1 JTAG_HPS_SEL Logic 1 = pin 10 <--> pin 2 (MAX Il Enable) ~ U10
8 — |15 3.3V 881545-2 MAX_JTAG_EN 1 10 MUX 10) JTAG_MUX_TDI ||
GND E g COM1 WR—30 >
IDTQS3VH257 C40 41 JTAG_HPS_SEL 1 I JTAG MAX TDO(16) 2 9 JTAG_MAX_TDI
= Manufacturer = IDT 2 NC1 5V_REG_HPS
33V PART_NUMBER = QS3VH257PAG 2.2uF E.luF
R43 1.00k JTAG_HPS_SE CON2  Logic 0 = pin 6 <--> pin 7 (HSMBBypass) 3 8 C263 || 0.1uF
— B ! ! ; GND V- |__|
= Logic 1 = pin 6 <--> pin 4 (HSMB Enable) _E_ * | . 2.5V_REG_HPS
JTAG_MUX_TMS ~ 4 7 BP_MAX_TMS _ R31 1.00k
33v NO! NC2
MAX_JTAG_EN
6 u1s JTAG | 5 |N2—l> comz |BUBLITAG MAX TMS  —— s
vee
JTAG_TCK 2 TS5A23157
(12,25) JTAG_TCK [ = IDA\ 4 JTAG MUX_TCK =
Manufacturer = Texas Instruments
YA — [ ITAG_MUX_TCK(11,12,16,17) e
(612) ITAG_MICTOR_TCK [ JTAG MICTOR TCK 3 | .\ PART_NUMBER = TS5A23157DGSR
JTAG_TMS 5 i
(12,25)JTAG_TMS | = 108 7 JTAG_MUX_TMS
JTAG_MICTOR TMS 6 \o’ YB — [ DNTAG_MUX_TMS(12) m
(6,12) ITAG_MICTOR_TMS [ - = 11B =
JTAG_BLASTER_TDI 11
(25)JTAG_BLASTER_TDI ¢} loc — 9 JTAG_MUX_TDI
(612)JTAG_MICTOR TDI  (—— JTAG_MICTOR_TDI 0, .- Yc ] ITAG_MUX_TDI(12)

(12,25) JTAG_BLASTER_TDO [

JTAG_BLASTER_TDO 14

. vp |12 JTAG MUX TBO
JTAG_MICTOR_TDO 13 i T .
(6,12) JTAG_MICTOR_TDO [ 11D == <k JTAGSEL T ) Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
B T [rtle Cyclone V SoC FPGA Development Kit Board
GND 2.20F  P.1uF 2 D 1 (c) 2013, Alte
3.3v s IDTQS3VH257 A ize Documem Number ev
R44 1.00k_JTAG_SEL Manufacturer = IDT ~—  CON2 =

PART_NUMBER = QS3VH257PAG = & B 150-0321003-E1 (BXX 44184R) F1
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DDR3_FPGA_CLK_P DDR3_FPGA_CLK_N 10 24 M B D D R 3 (X 32) - F P GA
100, 1% R469
VTT_FPGA_DDR3 VTT_FPGA_DDR3 15V _REG_FPGA VTT_FPGA_DDR3
— DDR3_FPGA_BA[2:0] (4) VTT_FPGA_DDR3  VTT_FPGA DDR3  VTT_FPGA_DDR3 V3], DDR3_FPGA A1l RN4A 1 651 v3g, DDR3 FPGA A8 RN4B 2 5 V34, DDR3_FPGA A6 RN4C 4
H—eeeee NG cNA cNS v3y DDR3_FPGA_ AL _RN4D__4 351 V3  _FPGA_ RN4E__5 2 V24 DDR3_FPGA_ALZ _RN4F
[ — DDR3_FPGA_DM[3:0] (4) TR TH-2- -8, V3% DDRIFPGABAT RNAG 7 05]] vigy DDR3 FPGA AI0 _RN4H V25T DDR3 FPGA_A7
2 T A LA 2 ] e _FPGA_ RN5B 2 ., 1551 V3§ DDR3 FPGA AI3 _RN5C 2 V1 _FPGA_WER
e . N Fi‘ N Fi‘ i Fi‘ AVAl DDR3_FPGA_ODT RN5E 5 2 V1 | \_( RNSF V1. DDR3_FPGA_RASn R 7 0
pa DDR3_FPGA_DQS_P[3:0] (4) NN s N s 2 1 51 v3j2 DDR3 FPGA A4 _RN5H 8 V152 DDR3 FPGA_CSh__RN6A V1g2_ DDR3 FPGA BAD _RN6B 2 5
! ! ! V1 DDR3_FPGA_BAZ _RN6C 4 V2 DDR3_FPGA_A3 RN6D V2 DDR3_FPGA_AD RN6E__ 5 2
e DDR3_FPGA_DQS_N[3:0] (4) 0.1uF = 0.1UF — 0.1UF = v2. RNGF 11 51 RN6G 7 ) 51 V2 DDR3_FPGA_A2 _RI 8 1
S ———— V2 4.70K, ¥8%, DDR3 FPGA RESETn 2,00k RA497
« DDR3_FPGA_DQ[31:0] (4) -
I DDR3_FPGA_A[14:0] (4,9)
us?
MT41K256M16HA-125:E
Manufacturer = Micron
PART_NUMBER = MT41K256M16HA-125:E U3
DDR3_FPGA A0 N3 DDR3 Device DDR3_FPGA A0 N3 DDR3 Device
DDR3_FPGA_AL p7 Y| A0 E3 DDR3_FPGA_DQ16/ DDR3_FPGA_AL p7 1| A0 E3 _DDR3_FPGA_DQO
DDR3 FPGA_AZ P3| AL DQO ["F7—DDR3_FPGA DO DDR3_FPGA_AZ P31 Al DQO ["F7—DDR3_FPGA DQT
DDR3_FPGA_A3 A2 DQL [~F>DDR3_FPGA_DQ17 DDR3_FPGA_A3 A2 DQL [“F>DDR3_FPGA_D
DDR3_FPGA_A4_pg 1| A3 DQ2 "Fg™ DDR3_FPGA_DQIY DDR3_FPGA_AZ_pg | A3 DQ2 ["Fg~ DDR3_FPGA_DQ3
o DDR3_FPGA_AS P2 1| A4 DQ3 ["H3 ™ DDR3_FPGA_DQ2 DDR3_FPGA_AS P2 1| A4 DQ3 ["H3~ DDR3_FPGA_DQ4
“DDR3 FPGA A6 Rs | A5 DQ4 DDR3_FPGA_DQT! DDR3_FPGA A6 Rs ' AS DQ4 DDR3_FPGA_DQb
DDR3_FPGA_A7 R2 1| A6 DQS5 "G5 DDR3_FPGA D DDR3_FPGA_ A7 R2 1 A8 DQ5 [~GDDR3_FPGA_DQ6
DDR3_FPGA_AS 181 A7 DQ6 ["{7 DDR3_FPGA_D DDR3_FPGA_AB 181 A7 DQ6 ["H7 DDR3_FPGA_DQ7
DDR3_FPGA_AJ R3 1| A8 DQ7 57 DDR3_FPGA_D DDR3_FPGA_AJ R3 1| A8 DQ7 57 DDR3_FPGA_DQ8
DDR3_FPGA_AI0 L7 A% DQ8 3 DDR3_FPGA_DQ26/ N _AL0 L7 A9 DQ8 [~E3DDR3_FPGA_DQJ
“DDR3 FPGA AL R7 | ALO/AP DQ9 [~E5—DDR3 FPGA D075 “DDR3 FPGA ALL Ry Y| ALO/AP DQ9 -G53 DDR3 FPGA DOT
B _ATZ N7 | ALl DQ10 [~E5—DDR3_FPGA_DQ7), “DDR3 FPGA ATZ N7 | All DQ10 [~55—DDR3_FPGA_DOT
“DDR3_FPGA_AI3 T3 A12/BCn  DQI1 37— BDbR3 FPGA DOZ "DDR3_FPGA_A13 T3 A12/BCn  DQ1l 37— BDR3 FPGA DOL
TJ—.DDR DDR3_FPGA_AT4 17 A13 DQ12 "7 DDR3_FPGA_DQ3 "DDR3_FPGA_ALZ 17 AL3 DQ12 mA5—DDR3_FPGA_DQL.
. DQ13 gg DBﬁE_FﬁGK_BC% Y AL4 DQ13 "gg~DDR3_FPGA_DQT.
DDR3_FPGA_CKE Kg DQ14 mA3—DDR3_FPGA_DQ3}/ DDR3_FPGA_CKE K9 DQ14 —A3—DDR3_FPGA _DQ
(4)DDR3_FPGA_CKE CKE DQ15 WFM—PT‘ CKE DQ15
(4)DDR3_FPGA_CLK_P DDR3_FPGA_CLK_| NK7 P CK_P F3__DDR3_FPGA_DQS_P2 DDR3_FPGA_CLK_N K7, CK_P F3 DDR3_FPGA_DQS_PO
(4)DDR3_FPGA_CLK_N CK_N  LDQS_P ~53DDR3_FPGA_DQS_N2 GCKN  LDQS_P 55 BDR3 FPGA DQS NO
DDR3_FPGA_DM2 E7 LDQS_N "7 DDR3_FPGA_DQS_P3 DDR3_FPGA_DM0 _E7 LDQS_N "7 DDR3_FPGA_DQS _P1
(4)DDR3_FPGA_DM2 E%M DM UDQS_P [E7—BDRIFPGADOS NS (4)DDR3_FPGA_DMO Eigm LDM  UDQS_P [5v—DDR3FPGADOSNL
(4)DDR3_FPGA_DM3 UDM  UDQS N f———————— (4)DDR3_FPGA_DM1 — UDM  UDQS N —
(4)DDRS FPGA CS DDR3_FPGA CSn_ 12| DDR3 FPGA CSn_ L2 |
_FPGA_CSn DDR3_FPGA_WEN cs DDR3_FPGA_WEN cs
c (4)DDR3_FPGA_WEn DORS FPGA RASH 52 WE_ NC1 % 'EWFW;W%n—Sg' WE NC1 %
(4)DDR3_FPGA_RASN > DDR3_FPGA_CASh K3 Y| RAS NC2 (X BORI FPGACASH k3 RAS NC2 X
(4)DDR3_FPGA_CASn [ — CAS NC3 g ———=——=——"4 CAS NC3 g
———__DDR3_FPGA_BAO NC4 ) DDR3_FPGA_BAO NC4 )
(4)DDR3_FPGA_BAO DDR3_FPGA_BAL '\rﬂg BAD NCs [ DDR3_FPGA_BAL “K'é' BAO NCs [
(4)DDR3_FPGA_BAL " DDR3_FPGA BAZ M3 Y| BAL DDR3_FPGA BAZ M3 | BAL
(4)DDR3_FPGA_BA2 DDR3_FPGA_RESETT2 /| BA2 DDR3_FPGA_RESETR2 1| BA2
(4)DDR3_FPGA_RESET| DDR3 FPGA-ODT k1| RESETn DDR3_FPGA_ODT__Ki )| RESETn
(4)DDR3_FPGA_ODT L~ DDR3 _FPGA 701 L8 ODPT DDR3_FPGA ZQ L8 1| OOT
VREF_FPGA DDR3 | 2Q B1 VREE_FPGA DDRZ 1| 2Q Bl
H1 VSSQ "Re ] H1 VSSQ "By ]
R473 Mg_| VREFDQ  VSSQ I'pT RA71 M8 | VREFDQ  VSSQ I"pT
590 VREFCA  VSSQ [pg VREFCA  VSSQ [p5
B2 VSSQ [TF B2 VSSQ [7Fp
“uF [ bs | VoD VSSQ Eg——1 b5 VDD VSSQ Eg——1
200 &7 VoD VSSQ Fo—1 &7 VoD VSSQ Fg 1
2| VDD VSSQ &1 VDD VSSQ &1
= = Ke| VDD VvSsQ g4 = = K| VoD VSSQ g4
B B VDD VSSQ = B VDD VSSQ
8 VDD VDD B
Ri | VoD vss [ Ri| VDD vss [
R | VoD ves 22 R9 | /op ves 22
1.5V_REG_FF_’I(_3A A VSs ; 1.5V_REG _IF_PGA N ves M;
A5 VDDQ VSS g A5 VDDQ VSS g9
c1 VDDQ vss 5 €1 VDDQ vss |5
G5 VDDQ Vss |5 Gs| VODQ Vss 5
oo | VPDQ VSS | 5o VDDQ VSS g
—Eg | VDDQ VSS [ —Fs | VDDQ VSS [—=
—F1 ] VDDQ VSS g —F1 ] VDDQ VSS
2 VDDQ VSS (53 2] VDDQ VSS 55
He| VDDQ vss Hs| VDDQ vss
1.5V_REG_FPGA vDDQ VDDQ =
MT41K256M16HA-125:E
Manufacturer = Micron
_[cses _[ce02 _[cs72 [C585 _[C601 _[C571 _|C598 _|C569 _|C589 _|C583 _|[C597 _| C570 | C574 | C587 PART_NUMBER = MT41K256M16HA-125:E
A 220F l22nF  [22nF[220F  [220F  [22nF  [22nF  [2.2nF  [22nF  [3300pF [3300pF | 4.70F | 4.70F | 47nF
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
= 1.5V_REG_FPGA
[rtle Cyclone V SoC FPGA Development Kit Board
C600 C599 C603 [C577 596 576 579 C575 C578 C588 C584 D right (c) 2013, Altera Corporation. All Rights Reserved.
Toowr oo oo “pive “Pave “pive | oune] oane] oar] A A [ e o 1
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1024MB DDR3 (x32 + ECC) - HPS
100, 1% R428 X +
VTT_HPS_DDR3 VTT_HPS_DDR3 1,5y REG_HPS VTT_HPS_DDR3
— DDR3_HPS_BA20] (5) ~ VTT_HPS_DDR3  VTT_HPS_DDR3  VTT_HPS_DDR3 DDR3_HPS_A8 RNIA 1 65 DDR3_HPS BA2  RNIB 2 5 DDR3_HPS_A4 RN1C
2 CN2 CN3 CN1 DDR3_HPS_A6 RNID 4 35 DDR3_APS AIZ _RNIE__5 2 DDR3_HPS BAL __RNIF
DDR3_HPS_DM[4:0] (5) 1 8 718 1.8 DDR3_HPS AI0___RNIG__ 7 05 RNIH DDR3_HPS_AQ RN2A
[ 4 |_T d |_T - "T _HPS A0 RN2B 2 . 155 DDR3_HPS_A13 RN2C 4 _HPS_/ RN2D
5 G 5 TTle 5 G DDR3 APS A4 RN2E 2 DDR3_HPS_CASh _RN2F DDR3_APS_ALL RN2G
DDR3_HPS_DQS_P[4:0] (5) 1 = 1 H= A= DDR3_HPS_AT RNZH DDR3_APS OOT R 3A HPS CSn RN3B
L —————— —t —dt —dt DDR3_HPS_RASN _RN3C 7 DDR3_HPS_A3 R DDR3_HPS_BAO ___RN3E.
DDR3_HPS_DQS_N[4:0] (5) 0WF = 0WF = 01F = ~ DDR3_HPS A7 RN3F__¢ 1 DDR3_HPS_AS RNSG 7 DDR3_HPS_WEn __RN3H__8
LD ———— DORE HPS CKE__mazo ¥ Y 470K, DDRS_HPS RESETR 200K/ R43L _ —
« DDR3_HPS_DQ[39:0] (5)
I DDR3_HPS_A[14:0] (5)
u30 u22 u14
MT41K256M16HA-125:E MT41K256M16HA-125:E MT41K256M16HA-125:E
Manufacturer = Micron Manufacturer = Micron Manufacturer = Micron
PART_NUMBER = MT41K256M16HA-125:E PART_NUMBER = MT41K256M16HA-125:E PART_NUMBER = MT41K256M16HA-125:E
DDR3_HPS_A0 3 DDR3 Device DDR3_HPS_A0 3 DDR3 Device DDR3_HPS_A0 3 DDR3 Device
DDR3_HPS_ AT p7 Y| A0 E3 DDR3_HPS_DQ35 DDR3_HPS_ AT p7 Y A0 E3  DDR3_HPS_DQ21 DDR3 APS AT p7 Y| A0 E3 DDR3_HPS_DQ2
DDR3_HAPS A2 P3| AL DQO [~F7—DDR3_HPS DQ32 DDR3_HAPS A2 P3| AL DQO [~F7—DDR3_HPS D073 DDR3_HPS A2 P31 AL DQO [~F7—DDR3_HPS D04
DDR3_HPS_A3 A2 DQL [F>DDR3_HPS_DQ34 DDR3_HPS_A3 A2 DQL [F>DDR3_HPS_DQ20 DDR3_HPS_A3 A2 DQL [F>DDR3_HPS_DQ7
DDR3_HPS A4 pg 1| A3 DQ2 I"F; DDR3_HPS_DQ§ DDR3_HPS A4 pg 1| A3 DQ2 ["Fg™BDR3_HPS_DQ22 DDR3_HPS A4 pg | A3 DQ2 "Fg~ DDR3_HPS_DQ5
DDR3_HPS A5 p2 1| A4 DQ3 ["H3~ DDR3_HAPS_DQ! DDR3_HPS A5 p2 1| A4 DQ3 "3~ DDR3_HPS_DQ16 DDR3_HPS_A5 P2 || A4 DQ3 "/ DDR3_HPS_DQ3
—APS. Ra Y A5 DQ4 DDR3_APS_DQ “DDR3 APS A6 Ra | AS DQ4 DDR3_APS._DQ18 DDR3_APS A6 R8 | AS DQ4 DDR3_APS_DQO
DDR3_HAPS A7 __R2 1| A6 DQS5 -6 DDR3_HPS _DQ37 DDR3_HAPS A7 _R2 1| A6 DQS5 -6 DDR3_HPS DOI7 DDR3 HPS_ A7 R2 | A6 DQ5 [~ DDR3_HPS_DQ6
DDR3_APS_A8 187 A7 DQ6 {7 DDR3_HPS_DQ33 DDR3_APS_A8 187 A7 DQ6 {7 DDR3_HPS_DQI0 DDR3_APS_A8 T8 1 A7 DQ6 47 DDR3_HPS_DOL
DDR3_APS_A0__R3 1| A8 DQ7 57 Razg ; “DDR3_APS A0 Ra | A8 DQ7 57 DDR3_HPS_DQ29 DDR3_APS_AJ__R3 1| A8 DQ7 57 DDR3_HPS_DQI0
DDR3_HPS_AI0 171 A% DQ8 /¢ RA62,\ \ALL. “DDR3 APS A0 L7 A9 DQ8 ["c3~ DDR3_HPS_DQ27 —HAPS. L7 A9 DQ8 [~3DDR3_HPS_DQI3
“DOR3APS ATT Ry Y| ALOAP DQ9 Gz Ra3s X “DOR3APS ATT Ry Y| ALOAP DQ9 |-&5—DDR3 PS5 DO “BORT FPSATT Ry Y| ALOAP DQ9 |-&5—DDR3 APS DOB
_FPS_ N7 7 ALL DQ10 "5 —R463 X “DDR3 APS ATZ N7 | ALl DQ10 =55 DDR3_APS_DQ3L "DDR3_APS ATZ N7 All DQ10 "5 DDR3_APS_DQIZ
DDRIHPS ATS 759 AL2BCn  DOLL 5 Ras "DDR3_APS A3 T3’ Al2/BCn  DQLL [R7—HDR3_APS DO “DDRI_APS A3 T3 Al2/BCn  DQLL ["R7—DDR3_APS DOIL
Wmn‘ AL3 DQ12 a3 Raps X \DDR3 APS AlZ_T7| A13 DQI12 37 DDR3 APS D30, "DDR3 APS Ald_T71 AL3 DQ12 33 BDR3.APS_DOI5
EE— P DQI13 55 Radg : Al4 DQI3 55 DDR HPS DOZS” EE——— P61 DQI13 g5
DDR3_HPS_CKE DQ14 A3 RS, ; DDR3_HPS_CKE K9 DQ14 —A3—DDR3_HAPS_DQ76 DDR3_HPS_CKE K9 DQ14 A3 DDR3 HAPS_DQIZ.
(5)DDR3_HPS_CKE CKE DQ15 DDOR3_HPS CIR P 37| CKE DRQIS[——— DDOR3_HPS CIR P 37| CKE DQIs [
(5)DDR3_HPS_CLK_| DDR3_HPS_CLK_N K7 P 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_P0
15V REG HPS (5)DDR3_HPS_CLK_| CKN  LDQS_P 53 BbBR3 APS DOS WA ———=—=—=——"OQCKN  LDQS_P [G3 BDR3 AP5 HOS 2 ———=—="—"=——""OQCKN  LDQS_P [-g3 BDR3 FPS DOS N0
- DDR3_HPS_DM4 Lom bgg?’; DDR3 HPS DM2__ E7, bgg?’; C7__DDR3_HAPS_DQS_P3 DDR3 HPS DMO__ E7,[ 5'382*’3 C7_DDR3_HAPS_DQS_PT
—' ! DOR3_APS DM3 D3| | 'B7 _DDR3_HPS_DQS_N3 DOR3_APS DM D3 ) !
RASZAAZO__ D3y oy Upds N e e O DSy iom upbos N FEL AL e D3 oM UDpQs N [BLDPRSFAPS DOS NI
~ DDR3HPS CSn 12| 15V REG HPS | = DDR3_HPS Csn 12 | __ DDR3_HPS_CSn L2
(5)DDR3_HPS_CSn ODR3 HPS WEn 13 CS. n - ~ DORI AP WER 15 CS. n ORI AP WER Y €5 " DDR3 ECC TEST
(5)DDR3_HPS_WEn DDR3_HPS_RASh 3 | WE_ NC1 55— n g3 )| WE_ NC1 =55 DDR3_APS_RASH g3 | WE NC1 75—
(5)DDR3_HPS_RASN —DDR3 APS CASh k3! RAS NC2 (7~ DOR3_APS CASn K3 Y| RAS NC2 (7~ DOR3_APS_CASn K3 )| RAS NC2 [ PS5
(5)DDR3_HPS_CASn K] —= CAS NC3 g ———=——=———"#CAS NC3 g ———=——=———""4 CAS NC3 [Fg—X
~  DDR3_HPS BAO M2 NC4 7 DDR3 HPS_BAO M2 NC4 7 DDR3_HPS_BAO M2 NC4 =7 DDR3_HPS_DQ14 i
(5)DDR3_HPS_BAO DDR3_HPS BAL __nNg | BAO NC5 = DDR3_APS BAL  Ng '| BAO NC5 = DDR3_APS BAL  Ng /| BAO NC5 =
(5)DDR3_HPS_BA1 " DDR3_APS_BAZ M3 | BAL DDR3_APS_BAZ M3 | BAL DDR3_HPS_BAZ M3 | BAL TP4
(5)DDR3_HPS_BA2 DDR3_HPS_RESETH T2 1| BA2 DDR3_HPS_RESETH T2 1| BA2 DDR3_HPS_RESETR 12 1| BA2
(5)DDR3_HPS_RESETn DDR3_HAPS_ODT___ K1 | RESETn DDR3_HAPS_ODT K1 | RESETn DDR3_APS_ODT K1 Y| RESETn
(5)DDR3_HPS_ODT K___I—DDR3 APS 701 Ls | 90T DDR3_HPS_ZQ. Lg? ObT DDR3_HPS_7Q Ls ] ODOT
VREF_HPS_DDR3 | 2Q B1 VREF_HPS_DDR3 | 2Q B1 VREF_HPS_DDR3 1| 2Q Bl R390
H1 VSSQ " H1 VSSQ " H1 VSSQ ["gg 33
R447 Mg | VREFDQ  VSSQ |7/ RA425 Mg | VREFDQ  VSSQ |7/ R372 ms | VREFDQ  VSSQ |77 +:1%
493 VREFCA  VSSQ [pg 285 VREFCA  VSSQ [pg 445 VREFCA  VSSQ [p5
B2 VSSQ "'E2§ B2 VSSQ "'Ez§ B2 VSSQ 'Ez§
JuF oo | VoD VSSQ g JuF oo | VoD VSSQ g uF Do | VOD VSSQ g =
240 G7_| VPP VSSQ [Fg 240 G7 | VPD VSSQ "Fg 1 240 G7 | VPD VSSQ "'Fg 1 N
2| VDD VSSQ &1 2| VDD VSSQ &1 VDD VSSQ &1 TP6
= = Ke| VDD VvSsQ g4 = = Ke| VDD VvSsSQ g4 = = K| VoD VSSQ g4
B B VDD VSSQ B B VDD VSSQ = B VDD VSSQ DDR3_HPS DQ15 ?
VDD VDD VDD B —=
Ri | VoD vss [ Ri| VDD vss [ Ri| VDD vss [
Ro | VDD VSS iy Ro | VDD VSS iy Ro—| VDD VSS (35 3
15V_REG_HPS Vb USS TML 15V_REG_HPS Vb USS ML 15V_REG_HPS VoD VSS TML
T A VSs 9 T A VSsS 9 T A VSsS W‘
A5 VDDQ Vss g3 A5 VDDQ Vss g3 5| VODQ vss 53—
c1 VDDQ vss |5 c1] VDDQ vss |5 €1 VDDQ vss |5 Raso
G5 VDDQ Vss |5 G5 VDDQ Vss |5 Gs| VODQ Vss 5 3
oo | VPDQ VSS | oo | VPDQ VSS | 5o VDDQ VSS g 3 1%
—Eg | VDDQ VSS [ —Eg | VDDQ VSS [ —F5 | VDDQ VSS [—=
—F1 ] VDDQ VSS g —F1 ] VDDQ VSS g —F1 ] VDDQ VSS
2 VDDQ VSS (53 2 VDDQ VSS (53 2] VDDQ VSS 55
He| VDDQ vss He| VDDQ vss Hs| VDDQ vss —
15V_REG_HPS vbbo vbbo VvbbQ = )
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
= 1.5V_REG_HPS
[rtle Cyclone V SoC FPGA Development Kit Board
C547 | C326 | C446 €294 367 506 546 309 718 496 287 370 C497 | C371 | C286 | C368 | CA94 | C327 | Ca48 | C548 A D A right (c) 2013, Altera Corporation. All Rights Reserved.
ize Documem Number ev
T o01wr] 001F] 001wrbivr “baivr “baiur bauk bauve _DiuvE  DauE DAuF DAuE ] 047uF] 047uF] 047uF] 0.47uF] 0.47uF] 0.47uf] 0.47uf] 0.47uF = B 150-0321003-E1 (6XX- 44184R) E1
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FLASH, EPCQ
FM BUS NOR PARALLEL FLASH

FM_D[15:0] (16)

EPCQ X
FM_A[26:1] (16)
> E
FLASH 512Mb (32M X 16)
Us VPP 1v8 ||
PC28FxxxP30B85
FLASH A4
FM_AL A VPP
3.3V FM_AZ B1] AL A6
FM_A3 ciy A2 vee Th3 1v8
VAT T A3 vee T
TM_AS D21 A4 D5
Jc_316 _Ems TN AG 25 A5 VCeQ pa
u13 FM_A7 c2 ' A6 VCCQ "G4
1uF 1uF 1 FM_AS A3 A7 veee o
X NC ~ M AD B3 A8 F2 FM_DO
FPGA AS DATAO 2 2 FPGA_CONFIG_DO EPGA_CONFIG_DO (11,16) FM_ATO c3 | A9 DO 73 FM_DT
u20 FPGA_AS_DATAL AO B0 1 FPGA_CONFIG_DI FPGA_CONFIG_D1 (11,16) FM_ALL D3 1| AL0 b1I7G FM_DZ
3 o FPGA_AS DATAZ 4 | AL Bl 50 FPGA_CONFIG_DZ FPGA_CONFIG_D2 (11,16) FM_ALZ ca | ALL D2 mE4 FM_D3
X |Ncol g 5 FPGA_AS_DATAO FPGA_AS DATA3 5 | A2 B2 I™7g FPGA_CONFIG_D3 FPGA_CONFIG_D3 (11,16) FV_AL3 A5 Y| Al2 D3 [F TNV _DZ
X5 |NCo2 > DATAO FPGA_AS_DATAL FPGA_NCSO 5 | A3 B3 g FPGA_CONFIG_DZ FPGA_CONFIG_D4 (11,16) TM_ATZ B5 1| AL3 D465 —FM D5
%5 | Ncos DATAL TPGA_AS_DATA. 7| A4 B4 7 L - - ' FM_ALS C5 | Al4 D51 G FM D6
71| Neoa DATA2 FPGA_AS_DATA3 fom-a b B5 g < FM_AL6 D7 1| A5 D6 17— FM D7
%35 Neos DATA3 147776  FPGA DCLK *o]A6  BS[Fs X M AT Dg!| A6 o7
X737 NCo6 DCLK e — X0 |A7T BT [qa —TVATS a7 ALY EL FM D8 u
»—74 Nco7 Sl [ e — »—71 A8 B8 3% — AT &7 Al8 D8 VDO
»—=— NCO08 [ *—=— A9 B9 [~ M A7 AL9 D9 FVMDIO
EPCQ256 23 | — 12 FM_AZL cg | A20 D10 FM_D1L
Mangacturer = Altera Ei BE GND FM_A22 Ag )| A2L b11 FM_D12
PART_NUMBER = EPCQ256SI16N IDTQS3861 T™M AZ3 G111 A22 b1z FM_D13
I MAX_AS_CONF (16) Manufacturer = IDT FV_A24 Hg 1| NC(6aMyA23 D13 FV_DIZ
= PART_NUMBER = IDTQS3861QG 9v_vPp . B6 )| NC(64M 128MY/A24 D14 ey M DI5
VA gg| NC/A25(512M) D15 [
% NCIA26(1G) FT_(16)FLASH RDYBSYn —— c
XJ1 35 [y FLASH clk (16 E6 Loy WAIT
1 VPP B2
2 ——_FLASH GND "5
BV RESET# GND |47
881545-2 CON2 FLASH CE# GND
EVSE OE# GND
FLASH WE# [
1ov — A ADV# RFUO 55X
9v_VPP VPP q we RFUL 77—
U4 1v8 RFU2 [7eg—¢ ]
. D13 RFU3 X
in VIN vouT
c22 ATK 3| oo ADIBYPASS PC28F512P30BF
4.7uF R335 CMDSH-3 Manufacturer = Micron
PART_NUMBER = PC28F512P30BFA
LT1761 4.7uF
PART_NUMBER = LT1761ES5-SD#PBF

Manufacturer = Linear Technology 1v8

N

s
B
= FLASH_WPn T
246 k247 EZS? EZSE‘ EZSB k 67
.1uF .1uF .1uF .1uF .1uF . 1uF
R36: 10K FLASH_RESETn

= 1

o

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

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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(15)FM_D[15:0]
5M2210 Systelll ContrO”er (11,15) FPGA_CONFIG DI[15:0 > D
U19A U198 e > (15)FM_A[26:0] >
MAX V MAX V (11)FPGA nSTATUS —_—<
(11)FPGA _CONF_DONE
FPGA_CONFIG_DO D: BANK1 34 FPGA_NnSTATUS SI571_EN D4 BANK2 E10 (26) OVERTEMP (11,15) FPGA DCLK (15)FLASH_WEn
FPGA CONFIG DT C>| DIFFIO_LIP  DIFFIO_L13P [~ FPGA CONF DONE 51| DIFFIO_TIP  DIFFIO_T13P [ (22)—)—|USB RESET (11)FPGA NCONFTG (15)M§
FPGA_CONFIG D C3 | DIFFIO_LIN  DIFFIO_L13N [—53 FPGA_DCIK %—C5 | DIFFIO_TIN  DIFFIO_TI13N |5 HPS RESETH 1 — >
DIFFIO_L2P  DIFFIO_L14P %—&7— DIFFIO_T2P  DIFFIO_T14P HPS_RESETN (6,21) ;1yr, R E
FPGA_CONFIG_D3 E | _| C4 - - ALz (11)FPGA PR DONE I (15)FLASH OEn
FPGA_CONFIG_D4 D2 | DIFFIO_L2N  DIFFIO_L14N % B4 | DIFFIO_T2N  DIFFIO_T14N [~ MAX_CONF_DONE (11)FPGA PR _REQUEST _1 (15)FLASH_RDYBSYn
FESTER e ool ol Coomere oron S e e S
FPGA_CONFIG_D6 D. | | 558,12) JTAG_TRST E6 - - | C11 QSPI_RESETn (11)EFPGA PR _ERROR (15)FLASH RESETn
FPGA_CONFIG_D7 DIFFIO_L4P  DIFFIO_L16P i X—ge— DIFFIO_T4P  DIFFIO_T16P SGM SEL >> QSPI_RESETn (21) _= |
X A ES | DIFFIO_LAN  DIFFIO_L16N o~ AR846.21) MICTOR R:IST i B5 | DIFFIO_TaN  DIFFIO_T16N |- = (HIERCA CvP CONFDONE | AT
FPGA_CONFIG_D8 F: 12C_SCL_MAX A5 D PGM_CONFIG
dicrncs o e e A o w S ormoren sero e 8ol
FPGA_CONFIG_D10 F. a | & & PGM_LEDL MAX_FPGA_SSEL
FPCACONFIG DT =5— DIFFIO_L6P  DIFFIO_L18P gg DIFFIO_T6P  DIFFIO_T18P g 5 PCMTED m— = E MAX_FPGA SSEL(llsloég))gtEégséNEN H
FPGACONFIG D12 =7| DIFFIO_L6N  DIFFIO_L18N FPGA NnCONFIG Cg | DIFFIO_T6N  DIFFIO_T18N = — MAX_FPGA_SCK(11) 141\ 5570 EN |
FPGA-CONFIG D3 =-—{ DIFFIO_L7P  DIFFIO_L19P = 5| DIFFIO_T7P @SBTiEN ]
FPGA CONFIG D14 G5 | DIFFIO_L7N  DIFFIO_L19N D& | DIFFIO_T7N A13 CLK SEL =
G5 | DIFFIO_L8P  DIFFIO_L20P 7| DIFFIO_T8P I0B2.6 [pje— (5.20)SDI_TX_EN
= = DIFFIO_L8N  DIFFIO_L20N DIFFIO_T8N 10B2_7 == (320) SOT RX_BYPASS
MAX_FPGA_MOSI G FPGA_CvP_CONFDONE HSMA_PRSNTn B8 A2 _FACTORY_LOAD (5.20) SDI_RX_EN
MAX_FPGA_MISO G4 g:ii:g{gﬁ g:g;'g{sm FPGA_PR_ERROR A8 g:ii:%%ﬁ :83573 A4 _MAX ERROR
MAX_AS_CONF H a a A9 _ 9 ["A6__MAX_LOAD (11) MSEL —
TWAX FPGA_SSEL___Gs | DIFFIO_L10P FPGA_PR_READY CLK50_EN *—gg | DIFFIO_T10P I0B2_10 "B15— \iSEL (11)MSEL N
MAX FPGA-SCR 3| DIFFIO_L10N 10B1_1 FPGA PR REQUEST CTRIZSA EN 55| DIFFIO_T10N I0B2_11 |5 MSEL (11]MSEL
DIFFio_L11P 10812 FPGA_PR_DONE Do | DIFFIO_T1R o2 [fe10wisEL (11)MSEL
_ . Si570_EN AL0 - 13 "C1o WISEL 10)CLK 50M MAX (11)MSEL.
DIFFIO_L12P I0B174 [5—570_PCIE_JTAG_EN —— g |DIFFlOT1I2P  10B2 14 tg; C
DIFFIO_L12N 10815 =2 —_— —% 1 BIFFIO_T12N 108215 [ MEFL 2 Sl
c7  PCIE_JTAG_EN (15,16 MAX AS CONE_ ]
12,17) JTAG_MUX_TCK o521 [ D10 _CPU_RESETR
USB_B2_CLK H5 8312 T I0B2_17 577 SDT_TX_EN 12C_SCL_MAX_, (2,20.B6) 12C_SCL
CLK_I00M_MAX J5_| I0BL/CLKO TeK 12)JTAG MAX TDI I0B2_18 "55™ 5D R424 S ||
I0B1/CLK1 I 12)JTAG_MAX_TDO 1082 19 g, 12C_SDA MAX_, (Z2838) 12C_SDA >
e 12) JTAG_MAX_TMS 108220 RAZ3
5M2210ZF256 2.5V_REG_HPS (4,17,23) HSMA_PRSNTn >
5M2210ZF256 Manufacturer = Altera Corporation R419, 10K 12C_SCL_MAX (8,10)12C_SCL_MAX MAX_FPGA_MOSI MAX_FPGA_MOSI(11)
Manufacturer = Altera Corporation PART_NUMBER = 5M2210ZF256C4N R418, 10K . _| (8,10)12C_SDA MAX S ! | MAX EPGA MISO(11)
PART_NUMBER = 5M2210ZF256C4N =
u19C U19D U19E (11,23)CPU_RESETn <
MAX V MAX V MAX V e N—
BANKS BANK4 F7 Power F10 15,16) MAX_AS CONF ¢
FM_AO E14 J14  FM_DO R1 M10 [ Go | GNDINT VCCINT m577 (S1BIMAXAS CONE_]
VAT Cis| DIFFIO_RIP  DIFFIO_R13P |5 FM DT %—p7| DIFFIO_BIP  DIFFIO_B14P [gig 7| GNDINT VCCINT 315
FVAS DIFFIO_RIN  DIFFIO_R13N M D7 »——=— DIFFIO_BIN DIFFIO_B14N GNDINT VCCINT I
21 — DIFFIO_R2P  DIFFIO_R14P VDT % DIFFIO_B2P  DIFFIO_B15P ¥if ﬂg GNDINT VCCINT '3'7 ON-BOARD USB BLASTER Il
AT E1o | DIFFIO_R2N  DIFFIO_R14N T %—g3| DIFFIO_B2N  DIFFIO_BI5N [ 515 Jg| GNDINT VCCINT g USB_CFG[11:0]
VAT 515 | DIFFIO_R3P  DIFFIO_R15P VDS %Nz | DIFFIO_B3P  DIFFIO_BI6P =7y "1 | GNDINT VCCINT (g e L DUSB_CFGI11:0] (25)
TVAG Fiz | DIFFIO_R3N  DIFFIO_RI5N 11— FM DG %—pg| DIFFIO_B3N  DIFFIO_B16N |75 T1o| GNDINT VCCINT |7 EXTRA SIG[2:0]
VAT D16 | DIFFIO_R4P  DIFFIO_RI6P [T FW 7 %—Ng | DIFFIO_B4P  DIFFIO_B17P |17 GNDINT VCCINT 25V REG HPS  “—— ODEXTRA_SIG[2:0] (25)
= DIFFIO_R4N  DIFFIO_R16N [— = DIFFIO_BAN  DIFFIO_B17N A ¢ T~ (425)USB B2 CLK H
MS DIFFIO_RSP  DIFFIO_R17P |-i5— NS RS | DIFFIO_BSP  DIFFIO_B1op s X RASIGL A gﬁglg \\;gg:gi H SRS
TM_AD _ _ TM_DJ | _| g
TN ATD DIFFIO_R5N  DIFFIO_R17N '1125 I D10 '\42 DIFFIO_BSN  DIFFIO_B19N —;-%SECUR,TKMODE BE GNDIO VCCIO1 éf gg%_cfgcims L
FMATT F1c | DIFFIO_R6P  DIFFIO_RI18P [~ FVMDIT 55| DIFFIO_B6P  DIFFIO_B18P |13 M570 CLOCK Gi6] GNDIO vcclol (25))_FACTO?Y STATUS
VAT Gia| DIFFIO_R6N  DIFFIO_RI8N [yc—FM D12 R6 | DIFFIO_B6N  DIFFIO_BI8N FACTORY STATUS 57| GNDIO AL4 (29 FACTORY REQUEST
FVCALS 16| DIFFIO_R7P  DIFFIO_RI9P (37— D13 N7 | DIFFIO_B7P  DIFFIO_B20P |-RT5FACTORY REQUEST G5 | GNDIO VCelo2 (4 =
AT Gi3 | DIFFIO_R7N  DIFFIO_RION [Nig—FM DIZ M7 | DIFFIO_B7N  DIFFIO_B20N [~p15 I——ag | GNDIO VCCIO2 [ MAXV DIPSWITCH
FVATS Git | DIFFIO_R8P  DIFFIO_R20P [ FM D5 R7| DIFFIO_B8P  DIFFIO_B21P [~ EXTRA SIG2 ®i0| GNDIO VCCIO2 [ VR LD
= DIFFIO_RSN  DIFFIO_R20N = »%—— DIFFIO_B8N DIFFIO_B2IN [ GNDIO VCCIo2 1v8 —_—<]
FM_A16 G FLASH_WEn USB_CFG2 ) GNDIO &
TRALT Gi6 | DIFFIO_R9P  DIFFIO_R21P S —FCASH CERO o R— ?? DIFFIO_B9P  DIFFIO_B22P 311» g;;’;iT B; GNDIO vcelos ﬁﬁ I 85)):“!;%%?% LMOSEI?E E
FVATS Hiz | DIFFIO_RON  DIFFIO_R2IN [pic—FTASH OFn —USECFGI g | DIFFIO_BON  DIFFIO_B22N ;( R15| GNDIO VCCIO3 73
VATS o7e—| DIFFIO_R10P  DIFFIO_R22P [—5 FTASH ROYBSYi— —OSECres—Rg | DIFFIO_B10P I0B4_28 (175 GNDIO VCCIo3
FNVAZ0 H15 | DIFFIO_R1ION  DIFFIO_R22N 22 — — B CFG— o DIFFIO_BION 10B4 29 |25 R2 1 Gnpio veaios |28 Lsv ReG Hps  PUSHBUTTON INTERFACE
TV AZT o DIFFIO_R11P D13 FLASH RESETn —USB CFG7 o | DIFFIO_B11P I0B4_30 Mz~ USB CFGO +165 ] GNDIO L T PGM_CONFT Egm gg‘;\}g% -
M A22 3 DIFFIO_R11IN 10B3_21 FR74— F[ASH CLK —USB CFG8 _____Rg | DIFFIO_B1IN 10B4_31 =75 USB CFGIT T GNDIO VCCIO4 =1 n (23)
VA3 DIFFIO_R12P 10B3 22 [~F17 —TFTASH ADVA —TUSBE CFG0 g | DIFFIO_B12P 10B4_32 GNDIO VCCIOA [~z = MAX_RESETN(23)
~ ~=—— DIFFIO_R12N 10B3 23 | ———=———————" DIFFIO_B12N 10B4_33 VCCIO4 | LED INTERFACE
F12 MAX_RESETn M9 vcclos H
10B3_24 |5 = DIFFIO_B13N/DEV_CLRn :
_ 12 FM_A24 USB_CFGI10 M8 | - 5M2210ZF256 PGM_LED[2:0]
L _USB CFGIO s | ) PGM_LED[2:0] (23)
CLK_50M_MAX J12 10B3_25 14 FM_A25 DIFFIO_B13P/DEV_OE Manufacturer = Altera Corporation —_—C]
——=——————7751 I0B3/CLK2 10B3_26 » -
HL2 - 3 FM_AZ6 PART_NUMBER = 5M2210ZF256C4N MAX_ERROR
I0B3/CLK3 10B3_27 i — o m;fgigggm
Manufacturer = Altera Corporation MAX_CONF_DONE MAX_CONF. DONE (23)
5M2210ZF256 PART_NUMBER = 5M2210ZF256C4N - -
Manufacturer = Altera Corporation
PART_NUMBER = 5M2210ZF256C4N
1v8 VCCINT 2.5V_REG_HPS 2.5V VCCIO 1v8 1.5V_REG_HPS 15v vccio
T T T T Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
cois Jom Jomo e oo Jowo Jom Jowr  Jowo Jows o lome Jows Jomw Jom o o Jows Jowo Joms %= Cyclone v SoC FPGA Development Kil Board
0.uF [01uF [0.uF [0.uF  [0auF  [0.uF  [0.1uF  [0.1uF 01uF [01uF [04uF [0.uF [0.4uF  [0.uF [01uF  [0.AuF  [0.1uF  [0.4uF  [0.1uF  [0.1uF t(c Altel
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312
1 2
W 1 2 ﬁ
53 Ae =
75 65 =
fom-n 4 870 =
omn 4 I vane
>H3— 11 12 ﬂ“
5| 13 14 X
s 6
———\_HSMA TX_P3(8) 7 13 BANK 1 ig 18 (8)HSMA RX P3 _———
HSMA _TX_N3(8) 9 R
HSMA_TX_P2(8) 1|19 0 55 (%Lﬁim RXF
HSMA TX_N2(8) 23 |24 22 &HSMA RX
HSMA TX P1(8) 25 | 23 24 56 (8)HSMA RX_P:
HSMA_TX_N1(8) 27 %3 gg 28 (8)HSMA_RX
HSMA_TX_PO(8) 9 R
HSMA TX 0(@)2 129 30 gg %ﬁim X Pg
TEAV:I(WSA MSDA(4) . - 33 gé gi 34 (4)HSMA_SCL I (4)HSMA_D[3:0]
UX TCK(11,12.16 3!
JTAG HSMA TDO (12) 3? b 36 gg (112)JTAG VAo ] (7)HSMA_TX_D_P[16:0 >
= » (12)JTAG HSMA TDI i _TX_D_P[16:0]
HSMA_CLK_OUTO (9) 39|30 < 0 [40”_@)HsvA_cLk N0 T >
{ (7)HSMA_TX_D_N[16:0]
R6G4 HSMA_DO a - 42 HSMA_D1 »
HSMA_D2 ZEH Z‘i 44 HSMA_D3 (7)HSMA_RX_D_P[16:0] 5
45 46
w0 HSMA_TX_D_P0O a7 3-73V 1% [28 ] HSMA_RX_D_PO (7)HSMA_RX_D_N[16:0] >
. HSMA_TX_D_NO 49 50 HSMA_RX_D_NO
— 49 50 —
51 =5 (4,7)HSMA_CLK_OUT_P[2:1]
c7g5  HSMA TX D Pl 53 g33v 12V 54 HSMA_RX_D_P1 — ]
== HASMA_TX_D_NT gg o 2‘6‘ 56 HSMA_RX_D_NL (4,7) HSMA_CLK_OUT_N[2:1] |
p 58
ESW*E*D{Z ’_gsla g,g3v 1% 60 | :_ngﬁiniDiPZ (4,9) HSMA_CLK_IN_P[2:1] —>
HSMATX D NZ | 61| RX_D_N
3 213\/ 62 gi — (4,9) HSMA_CLK_IN_N[2:1]
HSMA_TX_D_P3 65 | 12V 75— HSMA_RX_D_P3 —>
=  HSVMA_TX D N3 67 g? BANK 2 gg 68 FISMA_RX_D_N
69 70
ﬂsmﬁi‘g‘ﬁi 71 | 313V A 127\2/ 72 H_S§MA_R><_D_P4 (4,16,23) HSMA_PRSNTn
SMA_TX D] 7
=7 2 ;2 HSMA_RX_D_N4 ]
HSM27$§7D Zg 7 373V 127‘4 7 HSMA_RX_D_P5
HSMA _TX D | 79 HSMA_RX_D.
51 79 80 gg RXDTG
:gm_%_g_zg 83 2-33V 12\‘( 84 HSMA_RX_D_P6
_TX_D_ 85 HSMA_RX_D.
571 85 86 gg LRX DN
HSMA_TX_D P7 89 | g,g3v 129\(4 o0 1 H_S§MA7RX7D7P7
S o1 HSMA_RX_D.
o3 | 1 92 gi =
HSMA_CLK_OUT P1 [ o5 | i 12V 7951 HSMA CLK_IN_P1
HSMA_CLK_OUT NI 7 gg 98 HSMA_CLK_IN_NT
—9 1 33y 12v 0
HSMA_TX_D_P8 0 HSMA_RX_D_P8
FSMA_TX_D_N8 101 102 [0z HSMA_RX_D_N8
103 104 |56 ——
HSMA_TX_D_P9 3.3v 12v 7o HSMA_RX_D_P9
HSMA_TX_D_N9 107 108 HSMA_RX_D_|
—— 109 110 |77 LRX.D.NO
:gm_x_g_mg §13§/ 1121\1 2 HSMA_RX_D_P10
_TX D] s 114 it HSMA_RX_D_N10
HSMA_TX_D_P11 19 | 33V 12V 775 HSMA_RX_D_P11
HSMA_TX_D_NIL 21 E? 120 1753 HSMA_RX_D_NIT
23 122 17754 -
HSM27$§7D Ziz 125 §235V 1122‘é 26 HSMA_RX_D_P12
HSMA_TX_D_| 27 |1 HSMA_R
So] 127 128 ég _RX D NIZ
:gm_g_g_zg 131 | §331V BANK 3 1123\2/ [132__] HSMA RX_D_P13
_TX_D_ 33 HSMA_RX
55 133 134 —gg LRX_D_NI3
:Sm’K’D P14 137 | 3337V 1@4 138 ] HSMA RX D P14
SMA_TX_D_N14 39 | 14 HSMA_RX
71 139 140 |15 RX DN
:gm_x_g_mg 43 §433Y 1131\1 44 HSMA_RX_D_P15
_TX D] 25 2 HSMA_RX_D_N15
7 145 146 [ 4g —
:sm_g_g_:ig 120 33/ 2V 50 ] H_S§MA_R><_D_P18
SMA_TX D] 51 HSMA_RX
25 151 152 gi RX_D_NI6
HSMA_CLK_OUT_P2 155 (33 L ao 12V 56— HSMA_CLK_IN_P2
I, - — < H NS AN < — = e
12V 3.3V "ASMA_CLK_OUT_NZ g; %g? H'ﬁ'H:H‘N:N'N:N:m‘m:m'm' }gg 158 @AﬁcL}éﬁlNiN
33v 22222222229k 60 MA_PRSNTR Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
€335 c482 3.3V 656565656560 12v it
e
oo o ASP-122BT O o T LT Cyclone V SoC FPGA Development Kit Board
25V 25V oowmwv\v\v\ D t (¢ Alte
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10/100/1000 Ethernet - HPS ETHERNET INTERFACE
ENET_HPS_TXD[3..0
ULLA S TXDI3.0l ] ENET_HPS_TXD[3..0] (6)
ENET_HPS_GTX_CLK ,———
ENET_HPS MDC 36| ENET APS TX EN < Er\\‘lEETr_:F;SS_(‘?;xEﬁI@K)(G)
ENET_HAPS_WDIO 37 ENET_APS_MDC A
ENET_HPS_LED2_LINK - | mpIo ENET HPS RESETR % ENET_HPS_MDC (6,18)
— ENET HPS RESETn 42 35 ENET_HPS_RX_CLK ————— K| ENET_HPS RESETn (182§
3.3V REG HPS ———————""—""59) RESET_N RX_CLK_PHYAD2
J2 -7 ENET_HPS_INTn 38 24 ENET_HPS_GTX_CLK ENET_HPS_RXDI[3..0] |
1 RL 220 ———— NT.N GTX_CLK { » ENET_HPS_RXD[3..0] (6)
13 YA % en k2 ENET_HPS_TX_EN
Yellow 11 ! ENET_HPS_RX_CLK
TDO_P |15 = 3 ENET HPS RX_DV ENET FPS RX OV ENETﬁHPginicLK 6(e)
CT0 5 RX_DV_CLK125_EN ENET S WO Er:]g_nzs_%% 8v é 1)8
TDO_N MDI_HPS_P0O 2 ENET_HPS_TXD3 ENET_HPS_MD é i )
4 MDI_APS_NO TXRXP_A TXD3 5T ENET APS_TXDZ _HPS_INTn(6.18)
TDLP |5 =T 1 VB APSPT TXRXMA| = TXD2 55
CTL 5 MDI_HPS_NT TXRXP.B| = TXD1 75 —FNET_HPS_TXDO 2.5V_REG_HPS 2.5V_REG_HPS
TD1N VDO HPS P2 TXRXM B| = TXDO s e
3 ] MDI_APS_NZ 8 | IXRXP.C| 5 8
18 TD2_P =7 C12 | MDI_APS_P3 10 | TXRXM.C| = 32 ENET_HPS_RXDO ) A0 VCC [
5| GND_TAB CT2 [ MBIAPSN3 T TXRXP D RXDO_MODEO |55 ~7PS] T AL WP fom 5 Ser TiPS
GND_TAB TD2_N TXRXM_D| m RXD1_MODE1 28  ENET HPS RXDZ 1 A2 SCL 633.27)12C_SDA HPS
= 8 RXD2_MODE2 m GND SDA =
orange D3P | =3 RXD3_MODE3 [~ —I—T SICIoA 5
15 TDgTS 9 PART_NUMBER = 24LC32A-/SN
— R50 4.99K Manufacturer = Microchip Technology Inc.
17 16 ENET_HPS_RSET 48
GK GOA 33VREGHPS [ VMV T | ISET 41 CLK125 NDO_LED_MODE
Green R2 —ERES o CLK125_NDO_LED_MODE
ENIRE © ENET_HPS_LED1_LINK
ENET_L829-191T-43 _HPS_LED1 | g LEDL PHYADO
220 LED2_PHYAD1
c49 | |oNI ||
11 't 3.3V_REG_HPS
ENET_HPS_LED1_LINK ©|  25.00MHz 46
) 4 2 45 ;Io 3.3V_REG_HPs L1 3.3V_AVDDH 1.2V_AVDLL_PLL
L] _lean ca7 T A T
c48 KSZ9021RN 10uF 10uF 3A, 30 Ohm FB _|C26 Cc23 EZS C43 C44 ESB
Manufacturer = Micrel 22uF: 2.2ul 22uF 2.2ul
PART_NUMBER = KSZ9021RN ) b.1ur AUF
£16 ][00l £T0 = = = = = = = =
c15 0.01uF CT1 3.3V _REG_HPS L24 3.3V_DVDDH L4 1.2V_AVDDL
1.2V_AVDLL_PLL T T A
c13 | [0.01uF cr2 U118 1%
3.3V_AVDDH AVDDL PLL 32 1.2y AVDDL 3A,300hm FB _|C262 _|C261 _[C270 3A,30 Ohm FB|C59 __|C61 60
c14 | |0.01uF c13 47 | 43 22uF==2.2ul 22ul 2.2ul
AVDDH LDO_O [— T T T
3.3V DVDDH AVDDH AVDDL [ = = = = = =
= T 40 AVDDL 1.2V_DVDDL L3 1.2V _DVDDL
16| DVDDH 18 by A -
1.2V AVDLL_PLL 2 VN e E— 14
2.5V_REG_HPS : — 5.0V DVDDH BXBBt 39 [ 3A, 30 Ohm FB|C56 Cs5 57
u18 491, o VoL 20 [ 22ul 2.2ul
1 5 ca7 ||_1uF 13 | P 26 1uF
27 IN1 BST 1.2V_AVDLL_PLL 29 | VSS_PS DVDDL o ¢ = — —
cs2 IN2 10 = *1— ~ vss DVDDL = B B
_,__\_4 sw 88% 9 KSZ9021RN
Taowr - - R R - 200K = Manufacturer = Micrel Place near KSZ9021RN PHY
B = SHDN, = ADJ [ & - PART_NUMBER = KSZ9021RN 8
25V_REG_HPS 22 pPeI—X
RA46 10.0K 0o R55
LTC3026 | 1.00K c45
22uF=— R340 DN ENET_HPS LED2_LINK R342 1.00k 3.3V_REG_HPS
[2.20F [ R339 DN ENET_HPS _LEDL LINK R341 .00k
R347 4.70 ENET_HPS_RXD3 R348 D! 4.7 (6,18) ENET_HPS_MDIO ,———
= [ [ R364 470K, 1% ENET_HPS_RXDZ R366 D 470K, I8 ENET_HPS_MDC
= [R365 2.70 ENET_HPS_RXDL R367 D! 4.7 (6,18) ENET_HPS INTn ||
= [ R368 2.70 ENET_HPS_RXDO R370 D 2.7 (18,21) ENET_HPS RESET
[ R369 DN ENET_HPS _RX DV R371 4.70K 19
R378 2.70K, 1% ENET_HPS_RX_CLK R379 DN
R406 2.70K. 1% _CLK125_NDO_LED_MODE __R407 BN
BOOT-STRAPS =
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5 7
I ENET1_TX_D[3.0] (5) ENET1_ACT_LED R275 220
ENET1_TX_DO u4s 3.3V 3.3V
ENET1_TX_DO 43 0 T 3.3v
—FNETLTX D2 — —ENETITX DI 47| POTXDO REGBVDD1 T
—FRETCTR DI — —RETETR D22 ﬁg POTXD1 REGBVDD2 ;% 1.5V_REG_HPS E
ENETL TX EN(5) ENETI_TX D346 | POTXD2 REGAVDD 55 R217 0 o
I POTXERR (4,19) R480 POTXERR_PAY 4 AL: POTXD3 VCCS3ESD 77 1V5_ECAT 40V DNI 334 i I I
DNI ENETL_TX_EN 28 PgTXERR VDDACE I R235  R234 § R231 § R230 § R232 6 o
a9 PoTeEN R233 € 49.9 < 499 < 499 < 499 < 10 z 2
[ — 0] (5) 32 D32 poig 10 1 5
ENETL_RX_DO ENET1_RX_DO 53 VDDIOL M5g— ¢ | — TD+ a
ENETL_RX D1 ENETL_RX_DI 54 | PORXDO VDDIO2 |55 1 2 i
25| PORXD1 VDDIO3 TCT
—FENETIRX DI 2| PORXD2 7 3 H
TR PORXD3 REGLX1 -
——\__ENET1 RX _ERROR (5] ENETT_RX_ERROR 58 73 ]
ENETL RX DV (5) ENETL_RX_DV 57 | PORXERR REGLX2
ENETL RX_CLK(5) ENETI_RX_CLK ___ 59 | PORXDV 78 _ 4
ENETL TX CLK FB(5) RA96 DNI 60 | PORKCLK REGFB TV5_ECAT2 RD+ <
L [ RS2 NN 470K 1%21 | S
T 0] 5) - Ro2 470K, 1% 21y pocor VDD15_1 fg 1 ] = 3 =
[y——Sielelbn, ENET2_TX_DO - VDD15 2 [T 6 I
ENETZ_TX DL ENET2_TX_DO ) o Pov‘égmﬁk 9 RD- N - |2
ENETZ_TX D2 — T T P1TXDL P1VDDMEDIA 27 ce0 _|coos _Jc22s _[c224 | 3] eno 2 5 |°
- A 25 P1TXD2 —— C226 13 GND TAB = Green |
0 ENET2 TX EN(5) O1F [12pF [|12pF  |12pF  [12pF 0.01uF 14 - o Z
PITXERR(4,19) R514 TTXERR_PHY ' EﬂéggR L ENET1_MDI_TX_P GND_TAB z $%
L DNI ENETZ_TX_EN 28 16 ENETL_MDI_TX_N R236
—FNET2 TX CIKFE 59| PITXEN POTXN 10 = c230
PITXCLK 17 ENET1_MDI_RX_P 0.01uF g a9
0] (5) ENET2_RX_DO 35 PORXP {75 TT_MDI_RX_N
[y——ENEleRX DR, ENET2_RX_DO T ENETZ RX.DI___ 36 | PIRXDO PORXN | 3.3V
ENETZ_RX_DL ENETZ RX_D? 37 | PLRXD1
ENETZ_RX_D2 —RX_| 38 | P1RXD2 7 ENET2_MDI_TX_P u
___ ENETZRX D3 ENETZ_RX_ERROR 40 | P1RXD3 PITXP =g ENETZ MDI TX N
———,_ ENET2 RX ERROR (5] ENET?_RX_DV 39 | PIRXERR PITXN [y POIXERR(.19) RS2, 0 ENET1_LINK LED _ R276 220
ENET2 RX_DV (5) ENETZ RX_CLK 41 | PIRXDV 5 ENET2_MDI_RX_P
ENET2 RX_CLK (5) 502 DNI 22 Eigég'—" Eigiz 4 ENETZ_MDI_RX_N
ENET2 TX CLK FB(5) L ke AT0K. 1% 22 | PICRS
CLK_DUAL ENET_PHY (10) 33 64
[ 347 XCLKO PO100BTLED [~gg—> ENET1 ACT LED ENET2_ACT_LED R273 220
3.3V s XCLKL POACTLED 59 ENETL_LINK_LED 3.3V c
Ton 50 POLINKED [ 33V
REGOFF o
ENET_DUAL RESETn (4.21) 1 61
R237 DNI L RESETB PLIOOBTLED [F2—< EnET2 ACT LED
R238 3.3V PIACTLED 57 ENET2 [INK_LED. o o
213 . DNI_REG_FB 0 PILINKED 333 i ) I
VIV R504 4.70K, 1 63 12 RS2y, 12.4K R226 { R228  R227 R224 § R223 § R225 o o
= R503 2.70K, 19 62, VDO EXTRES 10 49.9 < 49.9 299 < 499 < 10 z 2
= 76 1 2
R540 470K, 1% __ ENET_DUAL_RESETn ENET_FPGA MDIO (1) REGAGND 7 D+ & ||
RA79 2.70K, 1% POTXERR_PAY S ENET_FPGA MDC (7 REGBGNDI 75 = 2 a3
R512 2.70K, 1% PITXERR_PAY REGBGND2 |3 TeT
R522 DN ENETZ_TX_CLK_FB_ POAGND 5
PLAGND 57 I -
— DR GNDIO |27
B ATP GND15 4
33V TEST VSSAPLL RD+ <
UPDBO620A ] 5| eer I
R720 4.70K, 1% ENET2_TX_CLK_FB Manufacturer = Renesas = | b=}
PART_NUMBER = UPD60620AGK-GAK-AX#YB1 6o S |y
Async mode by default B ~ » |2
33V c220 |c222 _[co21 c218 _|co17 8 o ~
e = = = = == c29 13 | GND < oreen |
R508 4.70K, 1%ENET2_RX_DO R509 DN .0luF  |12pF | 12pF 12pF  |12pF 0.01uF 14| GND_TAB i &
R499 2.70K. 1%ENET2_RX D1 R501 DN GND_TAB 2 <y
R477 DN ENET2_RX_CLK RA478 4.70K, T R229 o oo
RA487 2.70K, 19%ENETL_RX_ERROR __R488 DN 10 —= c223 o e
R494 DN ENETZ2_RX_ERROR __R495 470K, 19 0.01uF - =
R489 4.70K, 1%ENETT_RX_CLK R490 D | |
R485 2.70K. 1%ENETL_RX_DV R486 D |
R498 2.70K, 1%ENET2_RX DV R500 D 3.3V
R481 DN ENETL_RX_DO RA82 4.70K, 1
R483 DN ENETI_RX_DI R484 24.70K, 19
[ PIIXERR(4.19) R85, 0 ENETZLINK LED _ R274 220
BOOT-STRAPS =
15V_REG_HPS 3.3V V5 ECATS
PLACE NEAR R217 T lace near uPD60620A PHY T Place near uPD60620A PHY
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
111 110 109 108 633 632 631 630 629 628 627  [c626  |ce14 645 644 643 642 [C641 cets
c112 22uF [Titie
ATUE F 1uF F 1uF F 1uF F.luF F.luF F.luF F 1uF FluF F.luF F 1uF F 1uF F 1uF 25V F.luF F 1uF F 1uF F 1UF F 1uF pvi Cyclone V SoC FPGA Deve|0pment Kit Board
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SDI Cable Driver, Equalizer, SMA Option and SMB
33V SDI 75 Ohm Impedance E
R91 750 L6 5.6nH
1
SDI_TXDRV_FILTER_P
J14
R80 75] c81 || 47ur__ SDI_TXBNC P 1
3.3V_SDI . 1 Mini SMB L
3.3v_SDI )
[—»-SDLTX P(§) C8O ||_4.7uF U25 Right
1 Cable 9 R76 75 Angle
SDI_TXCAP_P 1o, Driver vee
SDI_TX N(8) C90 ||_4.7uF SDI_TXCAP_N 27 Sbl 12 SDI_TXDRV_P
—— 11 SDI SDO (7 SDT TXDRV N
SDI_TX_SD_HDn (5) 10 - SDO CAD Note:
— SDI_TX_RSET 4% SD/HD Route traces at
— RREF 16 Vi secondary side
RSTO [(;3——©
SDI_RSTI (5) 0 R92 [ [— 13 (5)SDI_FAULT o
B SDI_TX EN(5,16) 6 ES;'BLE FAULT —>
T0K_SDI SDA 7] SoA 3.3v_SDI R85 75 1
R79 SCL R75
3 10K
NC5 VEE 75 SDI_TXBNC_N
NC6 CENTERPAD [/ R81 o C86 I 4.7uF _ A
Ra43 49.9 49.9 SDI Cable Driver, LMHO0303SQx = L9  56nH R86
0 Manufacturer = Texas Instruments 1 2 |SDI_TXDRV_FILTER_N ||
I 12C_SCL (7.16.26)\ a A SDI_SCL PART_NUMBER = LMH0303SQx
12C_SDA (7.16,26) SDI_SDA 3.3v_sDI
c85 75
R442 0 - 33V 3.3v_SDI
0.01uF '|' L5 '|' =
%)
= v
120 ohm FB 75 76 04
C96
Cc
22uF 0.1u 220nF 220nF
75 Ohm Impedance
L1178 8nH ]
1 2
1 SDI_IN_P1 SDI_IN_FILTER P1  C120 || 1.0UF
I
R128 75
3.3v_SDI
R127 75
. VY CAD Note:
CAD Note: = us1 Overlap C188 & R286
oute traces at - B
secondary side c103 1.0UF §BI*E°{H§ 24 spi veer 2
;"‘QI_L/\/\/W"1 H : EOI 3d soi vcee (e
: 7 11 SDO_P C117 || 4.7UF (8)SDI RX P —
= SDI_RX_CDn 15 1| BYPASS SDO 775 11 >
- i 29 ¢ SDO
SPI_EN
3.3V_SDI 3.3V_SDI 12 !
R94 10K AUTO_SLEEP SDON  c116 ||47UF 8)SDI RX N
From EPM2210 L= e aec s - 15 = —>»
I SDI_RX_BYPASS (5,16) 6 QES* ]
cor LOUF ] VEEL [ SADI cheisg & R284
verlaj
[ SDIRX EN(5.16) 12 MUTE VEEs ?7 p
MUTEref DAP
Read-Only (Auto-Mute) R126  |R93
SDI Cable Equalizer, LMH03845Q ——
3.3V SDI Manufacturer = Texas Instruments  ~
D17 0 0 PART_NUMBER = LMH0384SQ
R98 75 ~” A
Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
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QSPI Flash & Reset Circuit

QSPI FLASH RESET CIRUIT

3.3V

3.3V R684 3.3V
us 2.00K 33v
O.1uF || c241
I
. 15 5o vece 50ms pulse reset U56
Hardware RESET# SPI_RESETn
DOl RESET 5 4 et < QSPI_RESET (16) Ra16 vee  onp |
DQ2/VPP/W#  DNU2 [ 20.0K
DQ3/HOLD# DNU3 =g 3| ____|2 COLD RESETn R315 100K
[——_OSPl ClK () 16 DNU4 [—7 MR  RESET
>—(L C Bmgg 12 1 —E‘—c 2 PB_COLD_RESETn ADM811-3TARTZ-RL7 R314
> QSPL SS0(6) 7y ox oNUT }i PB Switch o
DNU8
10 = USB_RESET 1S ACTIVE HIGH AND 1S INVERTED
Vss - THROUGH THE MAX Il SYSTEM CONTROLLER DNP4)RESET HPS UART N
N25Q512A83GSF40F 1 vV V' R319 —>
Manufacturer = Micron
PART_NUMBER = N25Q512A83GSF40F
O (18)ENET HPS RESETn
e —>
TP1 ) ~ A~ DN1,10) ENET DUAL RESETn —>
T R534
= HPS_RESETn > HPS_RESETN (6,16)
Input only to CV device cold reset
3.3V
3.3V
0.1uF || C240
I
33V PLACE NEAR QSPI FLASH

us5
R313 4lvec  onp
20.0K
3| 2 WARM_RESETNR312 100K
250 s MR  RESET
c258 1—D—2
4.7uF  0.1uF

S PB_WARM_RESETn ADM811-3TARTZ-RL7 R311
O PB Switch 4.70K, 1%

MICTOR_RSTn

Input/output to CV device warm reset

JMICTOR RSTn (6,12.16)
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USB 2.0 OTG , Micro SD Card

RseTi (k) | TYPICAL CURRENT LIMIT/THRESHOLD (mA) sov bB 50v
91.78 1500 r U1
c1
121 1145 5 4
USB_5.0V 1UF IN out °
B_EXTVB _ IE
221 632 — USBEXTVBUS 2 1 g NC1 5
USB 2 - O OTG R6 "_DNI___ 7 NC2 [~ oF
301 466 31 ON GND
SETI EP
3.3V USB_VDD MAX14523AATA+T
422 333 T R84  PART_NUMBER = MAX14523AATA+T =
USB INTERFACE USB_VDDA 121K Manufacturer = Maxim Integratedf’rogucts,_lnc.
563.12 250 R10 1% sy Current limit is set to 1.1 A
DNI :
@0 (Open) 0 Qoo vlgl
u2 33V USB_5.0V
= = R15
R21 USB_DATAOQ 24 P RSB S b B 31 100K
[ R36 USB_DATAL 23 |DATAO §888 3§ JZREGEN c4_||4.7uF
[ R35 USB_DATAZ 22 | DATAL 5555 >> o 3 USB_CPEN _|
3.3V R34 USB_DATA3 1| DATA2 > CPEN [~[5—USB EXTVBUS == 1
: R2. USB_DATAZ 0 | DATA3 EXTVBUS B " USB MICRO-AB
R22 %JATAs 9 Bgﬁg vaus 4 USB_VBUS R5 820,1%
- DATAG 8 USB_DM_N
R16 R 00K USB_DATAT = DATAG oM [ SR = ]
onl - = DATA? DP |5 USE D= —")
USB_CLK 4| o kour D — :
= USB_NXT 27 USB_XO €20 | [30pF
- TSB_DIR NXT X0 USB_XI
USB_STP 3 DR X 2 = =
50ms pulse reset 3.3V = STP :
T USB_RBIAS 8 | e I . =
QSPI_RESETn 2 X2 R17
——————>"" & QSPI_RESETn (16) USB_RESET_PHY GND —
= = 9y ReseT onD_FLAG |2 4 2 M
uso R11 USB3300 = =
8 12.0 Manufacturer = MICROCHIP
»*—5— NC1 NC2 [ . !
O TELGATES é PART_NUMBER = USB3300-EZK
>

ﬁ\‘l\{D |\r\/é USB_RESET R8 0 USB_RESET_PHY C12 || 30pF
|

LTC1157CS8 = 3.3V3.3V3.3V3.3V
USB_RESET of of v o
ust (16)USB_RESET [ 0SB CIK 3 I g I V_SD
FDMC8878 5 (6)USB_CLK = s -
R721 Eggﬂgg’gﬁ: USE_DIR Micro SD Card
USB_STP
1.00k R722 = (6)USB_STP ~—USB_DATA7T] _I_C794 €10 5 6 R730
1K + |45 (6)USB_DATA[7..0] S S of u _L [E E 100,15
N [s] [S] [s] [S] "
'\_ sl o o o J3 10uF  |22uF  [0.1uF NI
793 i I IS SD_CLK 5 4
1uE CLK VDD
3(2|1 SD_CMD 3
3.3V_SD CMD R730 is leakage path for 3. 3v SD
- SD_DATO 7 CAGE [1g rail, share footprint with C
<O BATT DATO CAGE 171
— <5-DAT? DATL CAGE 15
- 5-CDDAT3 DAT2 CAGE
—= CDIDAT3 vss
3
o -
MicroSD_skt
3 Ral 3 Lal o sl -
S o S o S o
X N4 X N4 N4 X é
* * * * * 4& A Micro SD / USB INTERFACE .
SD_DAT2 SD_DAT2 (6)
X & & = SD_CD_DAT3 SD_CD_DATS3 (6)
PLACE NEAR USB3300 DIT ,ESD5V3U2U DI0 [ESD5V3U2U D12 ESD5V3U2U SD_DATO SD_DATO (6)
SD_DATL SD_DAT1 (6) =
3.3V USB_VDD USB_VDDA SD_CMD SD_CMD (6)
T SD_CLK $ SD_CLK(®)
J_ EZ“Q EZ% E255 ll_7245 251 250 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
c252 c260 C248
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User I/0, RTC

3.3V
D36 _Red_LED
MAX_ERROR \\K R555 49.9 B1 B2 B4
E
D34 _Green_LED
MAX_LOAD \\K R549 49.9
2x16 LCD 12C HEADER 3X1 HEADER 6X1 5.0V 2.5V_REG_HPS
D38 G‘r\e\en_LED 12C ADDRESS: 0x50
MAX_CONF_DONE R563 49.9
K R435 33v
5.0v 15 DNI
D41 _Green_LED L | R430 < R429 u24 ||
PGM_LEDO
| K R567 49.9 10K 10K 7 [y w2
TRI_STATE |- GRAD
&
D40 _ Green_LED 5 | 12C_SCL_DISP 8 (€518,27) 12C_SCL _HPS
PGM_LED1 g R568 49.9 E_ T2C_SDA_DISP ¢ 1 Vgg'g% V'—Jg; 64.8.27) 12C_SDA_HPS S
K 12C_SCL_DISP 2 \éND' VLI
8
D39 _Green LED 9 MAX3373
PGM_LED2 A\ R569 49.9 10 = PART_NUMBER = MAX3373EEKA+T
K Manufacturer = Maxim Integrated Products, Inc. D
LCD_HEADER
- 12C ADDRESS: 0x40
3.3V
2.5V_REG_HPS T =
.5V_REG_| c29 0.1uF 3 14 VBAT
2.5V_REG_FPGA T -I|| | I VCC  VBACKUP
T 12C_SDA_HPS R12 o] 16 —— |2 R38 470K, 1% 3.3V
_sg_ T2C_SCL_HPS_R37 0 7] SDA  SQW/NT - |
PGM_CONFIG R564 4.70K, 1% ScL 4 — BT1
0 O, NC5 —_
PB Switch IIl 15 5
73| GND NC6 [
M —> | NCL NC7 ~
1 2 PGM_SEL R565 4.70K, 1% 12 7
O O - —I1 | Ne2 NC8
PB Switch 11 8
o] NC3 NC9 [
St NCa NC10
1555 2 MAX RESETn R337 4.70K, 1% ] =
D9 Green LED PB Switch DS1339C
HSMA_PRSNTn \\K R309 49.9 Manufacturer = Maxim
PART_NUMBER = DS1339C-33# c
s1 USER_LED_HPS[3.0] | >
D37 Green LED O—DO—C CPU_RESETn R566 4.70K, 1% 1 USER_LED_HPS[3.0] (6)
CVP_CONF_DONE \K R557 49.9 PB Switch LED INTERFACE
PGM_LED[2:0] ] PGM_LED[2:0] (16)
2.5V_REG_HPS ]
T 4,9) USER_LED_FPGA[3:0
S. ( _| _|
1 o—é‘—c 2 USER_PB_HPSO R298 4.70K, 1% —_—C ||
PB Switch

SE (16) MAX_ERROR
1 o) o) 2 USER_PB_HPS1 R299 4.70K, 1% (16) MAX_LOAD
PB Switch
3.3V s

D4 _Green_LED B O—EI—C USER_PB_HPS2 R300 4.70K, 1% HSMA_RX_LED
USER_LED_HPS0 \\K R282 49.9 PB Switch HSMA_TX_LED
s1 (4,16,17) HSMA_PRSNTn
1 == >  USER_PB_HPS3 R301 4.70K, 1%
D3 \SreeniLED © PB Switch PCIE_LED X1 B
USER_LED_HPS1 R283 49.9 PCIE_LED X4
T « 15V REG:FPoA (SUSER_DIPSw esiz ) —— =
S6
D2  Green LED 1 === >  USER_PB_FPGAO R296 4.70K, 1% .
USER_LED_HPS2 \\K R284 499 O Opgswitch (5)USER_PB_HPS[3:0] < DIPSW INTERFACE
S!
1 :TEIT: 2 USER_PB_FPGAL R297 4.70K, 1% (4)USER DIPSW_FPGA[3:0] >
D1 Green_LED PB Switch 1
USER_LED_HPS3 \\K R285 49.9 -
i PUSH BUTTON INTERFACE
25V_REG_FPGA PGM_SEL
USER LED_FPGAD ° \'G\reen‘LED R278 29.9 T . i ggnggﬁéﬁ; (16)
— K - 33V = MAX_RESETn(16)
(4)USER_PB_FPGA[L:0] N
D7 _Green_LED swi '
USER_LED_FPGA1 X R279 49.9 6 [t— USER_DIPSW_HPSO _R288 4.70K, 19 (11,16) CPU_RESETn —
¢ 5 == USER_DIPSW_HPST _R289 4.70K, 19
P USER_DIPSW_HPS2 _R290 4.70 25V_REG_FPGA Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
D6 G‘r\s\eniLED p— USER_DIPSW_HPS3 _R201 2.70 D
USER_LED_FPGA2 R280 49.9 5 USER_DIPSW_FPGAD R292 4.70 A A [Title
¢ == | e et R - Cyclone V SoC FPGA Development Kit Board
0| —— |7 USER_DIPSW_FPGAZ R294 4.70 2] right (c) 2013, Altera Corporation. All Rights Reserved.
D5 Green_LED 9| == |8 USER_DIPSW_FPGA3 R295 4.70 ize Documem Number ev
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UART UART, CAN
u17
19
UART RX(6 33V_USB_UART _ VIO_USB_UART
(G 6) 301 o vee
I T UART TX(6) o avaouT 118 R52 DNI 38
32 | 1 R53 5V_USB_UART L2 USB MINI-B
X12 10 g gg vcelo 2 AN T A
o DM_N
; 3| 5 USBOM 1451 o1 /742792780 [ — =}
%——— DSR USBDP = =3 5 [—")
8815452 CON2 X3 bed VY
*—RI 1 c32 _| cs3
_ 39pF 39pF 1™
<« RESET HPS UART N (21) 18 | mEsET NeL gg T T p p
Green LEDp A7 D14 220 R350 UART TX_LED 22 NC2 5™ | | =
—N UART RX_LED 21 ggggg mgi iz Py 3.3V_USB_UART  VIO_USB_UART  5V_USB_UART =
Green LED | #7 D15 220 R349 | 0 13 2 5=00fz P2
—N %—7 CBUS2 NC5 (55 2
5| CBUS3 NC6 =X 12 |css -
%—— CBUS4 =] S
& osc [ &
3.3V_USB_UART o, 28 © \IUF [2.2uF \LUF [2.2uF WF  |4.7uF =
T _Rr 10.0K PWR_EN - PECE 0SCco [F=—x =
5V_USB_UART o
FOOO<W
R45 RESET_HPS_UART_N RS 10.0K u12 = =
’]\/\/j_ élé I 1Y —  TPD4S012DRYR
4.70K, 1% = PART_NUMBER = TPD4S012DRYR
Manufacturer = Texas Instruments
FT232R
Manufacturer = FTDI
PART_NUMBER = FT232RQ-REEL
3.3V
t CAN BUS cay vrer
668 | C666
5
. 1uF | 2.2uF Us0 9
:I 1 BR——— - P|aRc5esgear SNGS;—!Z\SDZ%
- CANH_P VNV 7
(6)CAN_O_TX [ Lo CANH = 5
| 4 6 CANL_N T
6)cAN_0 R K R CANL
CAN_RS 8 2
3.3V RS GND CAN_VREF
61800925023
R539 DNl ) SN65HVD230 =
Manufacturer = Texas Inslruments 667
R538 0 PART_NUMBER = SN65HVD230Dx R272 DNI
1uF
RS = VCC -> Standby Mode
RS ND -> High-Speed Mode i i
RS = Resistor 16 GND > Slope Control Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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5 7
On-Board USB Blaster I A LSS INTEREACE
USB_B2_DATA[7:0] .
FX2 SDA _ R531 [o] MAX_SDA ——— > USB_B2_DATA[7:0] (4)
J37 3.3V USB_ADDRI[1:0]
USB MINI-B T U478 T —— <C>> USB_ADDR(L:0]
VBUS 5V €216 || 0.1uF VAX 11 USB_FULL USB_FULL (4)
a—] FX2_ DN I BANK 1 — USB_EMPTY (4)
TX2_D_P U48 FX2_PA2 B H FX2_PB1 - 0USB_SCL (4)
a—] R265, DNI 1 4 FX2_FLAGC c1 !0 B1Bl1 10_B1_H8 FX2_PB3 USB_SDA 0SB SDA (4)
5 M GND  vee FX2_PAT c2|'0-BLCl 10 B1 33 |75 FX2_SCL_ TUSE_B2 CIK USnBe ok (4.16)
o FX2_FLAGA D1 | 10572 ol I FX2_PDG ] n USE_RESETn ()
FX2_RESETn . TX2_PA3 _B1 _B1_. TX2_PD4 TUSBOEn | o
e 100K R216 = 2| RESET MR [ O PAT 8 37 10_B1 D2 10_B1_J6 Jg = VS O — USB_OEn (4)
: = ADMBI1-3TARTZ-RL7 EXTRA_SIGO E3 | '0_B1 D3 10_B1_J8 "55—X  Ex2 SLWRn TSBWRn | 325—@%‘;%
Us3 FXZPBE _ F1| :875%2 ||8’BBll’£ FX2_SLRDn _ - -
FX2_PA6  BL |  BL | FX2_PD7 M570_PCIE_JTAG_EN
3 mé—' FX2_PB2 E :8_%_2 :8_51_% FX2 PD5 — =~ K] MST70_PCIE_JTAG_EN (16) -
1M R277 | - 33V TX2_FLAGE G  BL |  BL TX2_PAS
—  TPDZEUSB30 us1 33v  FX2_PBO G2 | /0B1 Gl 10_B1_K4 =g C_JTAG_TDO
Manufacturer = Texas Instruments D1 FX2_RESETn FX2_PAT G3 | |0_B1.G2 10ZBIKS C_JTAG_TMS MAX V USB INTERFACE
PART_NUMBER = TPD2EUSB300Rxx D2 | AVEC RESET ‘ FX2_SCL_R553 2.00K FX2_PB5 H1 | /0_B1.G3 10_B1 K6 7 C_JTAG_TDI
= AVCC scL = REET 500K USE DISABIER a4 | 0_B1_H1 10_B1_K7 g C_JTAG_TCK USB_CFG[11:0] SB CFGI11:0] (16
4.7nF C239 G1 SDA X2 PB6 7] 10_B1_H4 10_B1 K8 15 — % USB_CFG[11:0] (16)
: =— vce = 10_B1_H7 10_B1_K10 [==X
A5 B7 _ FX2 WAKEUP _BL| _B1| EXTRA_SIG[2:0]
—E2- vee wakeup Bl 22 WARER ——— & » EXTRASIG[2:0] (16)
B85 1.c¢c . 2 FLAGA EPM570GF100
(é: VCC CTLO -5——FX>FTAGE PART_NUMBER = EPM570GF100C5N USB DISABLEN
ES \\?gg gpé | H8 _ FXZ FLAGC Manufacturer = Altera Corporation M570_CLOCK < aggﬁ%ﬁg@f&ga
B FACTORY STATUS S —
FX2_SLRDn u47D TFACTORY_REQUEST FACTORY_STATUS (16)
£2{ DMINUS RDYO0 5T——55-SrRn AT —_— FACTORY_REQUEST (16)
1 DPLUS RDY1 ———————————— CONFIGURATION
+— USB_B2_CLK G2 B2 C_USB_MAX_TCK ___R560 0 FX2_PDO
2aM XTAON —————¢1 | IFCLK CLkouT X MAX_SDA a7 K9 FX2 RESETn T C_USB_MAX_TDI ___R558 0 FX2_PD2
— 1y - =
24M_XTALOUT 2 7| XTALIN I01/DEV_OE  I01/DEV_CLRn C_USB_MAX_TDO __R537 0 FX2_PD3
XTALOUT C_USB_MAX_TDI H USB_B2_CLK T CUSB_VAX_TMS —R555 /a0 FXZ_PDT
PAO pao |-H3 FX2_PBO C_USB_MAX_TCK H LE;IK :81;8&??11 FX2 PB7
FX2_PAL Fa ———Fx el —C USE_VAX_TMS p USB_CFG7 JTAG INTERFACE
FX2_PA Fg | PAL PBLI"Hg— FX2 pB2 T C_USB_MAX_TDO ™S 102/GCLK2p M570_CLOCK
= FX2_PA3 PA2 PB2 7G4 FX2_PB3 TDO 102/GCLK3p JTAG_TCK ITAG_TCK(12)
TX2_PAZ PA3 PB3 ["Hs——  FX2 PB4 EPM570GF100 =
EX? PAG PA4 PB4 =55~ FX2 PB5 JTAG_TMS(12)
PR PAS PB5 [-ee———TFX7PBS PART_NUMBER = EPM570GF100C5N JTAG_BLASTER_TDI (12)
—FX2 PA7T _ c6 | PA6 PB6 g~ FX2 PB7 Manufacturer = Altera Corporation JTAG_BLASTER_TDO (12)
_PX2PAT Ce L0 ppy |-H6 PX2 PB7
FX2_PDO udrc
H2 ) RESERVED  PDO ﬁ?—pm — UaTA V8
F1 PDlIgg X2 PD2 BANK 2 VAX 11 T
F2_| AGND PD2 ["Ag— FX2 PD3 JTAG_TX A c3 USB_CFG3 POVER
AGND PD3 g FX2_PD4 JTAG_RX A2 | 10 B2 AL 10_B2_C3 ["e4W570_PCIE_JTAG EN c c6
H PD4 [7 FX2_PD5 FACTORY_REQUEST A3 | |0_B2 A2 10_B2_C4 75 USB_BZ DATA? E6 | GNDINT - VCCINT 75
Aa| GND PD5 [ X PDG USECFas 4| 10_B2_A3 10_B2_A6 [F1g USE B2 DATAS F=| GNDINT  VCCINT ¢,
Ba | GND PD6 |4 TX2_PD7 TUSB_RESETh A7 | 10_B2_A4 10_B2_F10 [ USE_B2_DATAG6 H5 | GNDINT VCCINT 5
ca| GND PD7 TSBOEn g | I0_B2_A7 I6_B2_F9 51 RST GNDINT  VCCINT 33V
D7 GND TUSBRDN D10 | 10_B2_B8 10_B2_B10 I'E8 _ USB_CFGs _ D5 E4
bg | GND TUSB_WRn Do | 10_B2_D10 10 B2 E8 "610  Trat b7 | GNDIO VCCIOL (&4
GND FACTORY STATUS A9 | /0_B2_D9 10_B2_C10 Fpg~— USB_FULL £5 | GNDIO VCCIOL &5
CY7C68013A_VFBGA SCRX Alo | |0-B2 A9 10_B2_D8 ["gg USB_EMPTY F6_| GNDIO veciol 1.5V_REG_HPS
= - 10_B2_A10 I0_B2 B6 [[Eg—USB CEGIL =—| GNDIO
= Manufacturer = Cypress 10_B2 B2 10_B2_E9 [ — S5 GNpIo veeoz 22
VBUS_5V 2_WAKEUP = - B2 | B2 E9 [FRg— USB.SCL___ 7
RS6L\ 100K PART_NUMBER = CY7C68013A-56BAXC 16b5ba 16 b5 a8 ﬁg—w 67| oNmla Voo E;s
3 3V 10_B2_B4 10_B2 A5 F5g~ EXTRA SIGZ e VCCIO2
10_B2_B5 10_B2_G8 [Feg———TUSB CFeIo— =
R562 | ce8L PLACE NEAR CY7C68013A 10 B2 B9 10-B5-Go Eio oS CE vas EPMS70GF100
20.0K | 0.1uF 10_B2_C9 16_B2_G10 ["Hg USB_CFGL gv43 PART_NUMBER = EPM570GF100C5N
ce677 | ce75 | ce72 | ces2 | ceeo | ce71 | ce76 | c680 10_B2_C8 10_B2_H9 "p1g USB CFGZ__J v42 Manufacturer = Altera Corporation
10_B2_B7 10_B2_H10 (330 USE-CFSo
= = 0auF | 0auF [ 0auF | 0auF | oauF | 0auF | oauF | oauF 1082 C7 10_82_J10
EPM570GF100
1ve —l—? PART_NUMBER = EPM570GF100C5N PLACE NEAR MAX Il (U14)
D30 1.5V_REG_HPS Manufacturer = Altera Corporation 16) TRST. 33v 15v REG_HPS 1v3
JTAG_RX \\K RESn_JTAG_RX R518 56.2 16)RST g
Green_LED R544, 1.00k_USB_SCL
~ D31 R542./\/n_L.00k USE SDA c647 | ce48 | ce53 | ce55 ce54 | C661
JTAG_TX \\K RESn_JTAG_TX R517 56.2 R545, 00k USB_FULL C_JTAG_TCK 0 529 JTAG_TCK
4 5 -, - . O _ .1u .1u .1u . 1ul . 1ul .1ul
R543 00k C_JTAG_TMS 530 0.1uF | O.1uF | 0.uF | 0.1uF 0.1uF | 0.1uF
Green_LED C_JTAG_TDI 0 ,\/\/wﬁ_TDI
~ D29 R54 1.00k__FACTORY_REQUEST 33y  C_JTAG_TDO 0 536__JTAG_BLASTER TDO
SC_RX \\K RESn_SC_RX R519 56.2 33V A = = =
VNV 338 2.5V_REG_HPS
Green_LED R286 1.00K C_USB_MAX_TCK L o2
D28 CUSEWAXTDO 317 1[4 R211 DNI__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 & FA I
Green LED o use wax 5|7 8 5 [rite Cyclone V SoC FPGA Development Kit Board
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V48 1.1v_vcC

R e FPGA Power Monitor

SENSE_PAD
V49

1.1V_REG_VCC 12v
11V.VCC P 1 2
RSNS SNS
SENSE_PAD
V45 1.5V_FPGA

RSNS SNS 22 23 2021
SENSE_PAD Q1
Va4 1.5V_REG_FPGA

RSNS SNS 2

SENSE_PAD
V41 2.5V_FPGA

RSNS SNS 2 -

SENSE_PAD FAN_2pin_Conn
V40 2.5V_REG_FPGA

RSNS SNS 2
SENSE_PAD

TSENSE_FAN_CNTL
1.5V_FPGA_N 1

¢ 16) OVERTEMP I:>>

1.5V_FPGA P 1 B3 FDV305N

2.5V_FPGA_N 1

2.5V_FPGA_P 1

3.3V_PM_FPGA
T R417,

10K SCL_PM SCL_PM (D16.,20) 12C_SCL
[ R416 10K SDA_PM. SDA_PM 0(7,16,20) 12C_SDA 8
12v RA422
R421
R88 IK_C92 | [0.1uF_C93 [ [0.4uF
R87 K
u26
R83 1K_C87 | [0.1uF_C88
R82 K| 14 12 2.5V_FPGA_VDACPO 2.5V_FPGA_VDACPO (31)
VIN_SNS | Tcog78 VIN_EN . ca81 T5V_FPGA_VDACP 1.5V_FPGA_VDACP2 (30)
T R77 IK_C77 | [0.1uF [C82 [[0.duF 2.5V_FPGA_V_P 36 34 0.1uf IV _FPGA_ 1.1V_FPGA_VDACP4 (29)
RT3 K l——' l—] > =V FPCAV N 37| VSENSEPO REFP (3=
TSV FPCA TP 427 VSENSEMO REFM [—73
R70 IK_C72 | [0.1uF_C73 [ [0.1uF, 75V FPGA_ILN a3 | Vo eE NC
R69 K| _”_] 1.5v_FPGA_v_z 261\ i vorceo |2 2.5V_FPGA_VDACPO SCL_PM S SOL_PMET)
T VSENSEM2 VDACMO [z = SDA_PM(27)
48 M 40 é .
R68 TR C70 | [O.LuF JC71 a9 | VIENSERS Vg it
R67 1K 52 | VSENSEMS VDACMI "4 1.5V_FPGA VDACP2 PM_SHARE_CLK PM_SHARE_CLK (27)
L 231 VDACM2 |5 UL PM_CNTLO(27,6)
: 27— = PM_CNTL1(27)
RE6 TK_C68 | [0.1uF 69 [[0.1uF 1 IV _VCC 1] 63 | VSENSEPS VDACP3 757 —RSTh =
R—'\/\/—TC—|65 e I— [ T 64| VSENSEMS VDACM3 [—gz——F 1.1V_FPGA VDACP4 PM_RSTn(27)
VSENSEP YDACP4 1755 PM_ALERTB PM_ALERTB (27)
IEM PWRGD
L \ e VDACPS |22 ] ; PM_PWRGD (27)
B VSENSEM7 VDACM5 25—
59
= SCL_PM 28 VDACPS [—55— PM2_FAULTBOO . PM2_FAULTBO0O
SDA_PM 27 | SCL VDACMG [—55 r PM2_FAULTBOL 3 PM2_FAULTBOL
PM2_ASEL0 32 | SDA VDACPT 757 PM2_FAULTBIO PM2_FAULTB10
M2 _ASETT 33 | ASEL0 VDACMY PMZ FAULTBIT PM2_FAULTB11
PM_CNTLO 30 | ASELL 4 2.5V_FPGA_RUN —
mm-m% CONTROLO VOUT_ENO = = ]2.5V_FPGA_RUN (31)
PM_RSTn CONTROL1 VOUT_EN1 =5 1.5V_FPGA_RUN
S22 ) \DURESET VOUT_EN2 — ] LSV_FPGARUN (30)
PM2_FAULTB0O VOUT_EN3 [=g—X 1.1V_FPGA_RUN
AT 2o FAULTBOO VOUT_EN4 = ] 1:1V_FPGA_RUN (29)
M2 FAULTEI0 55| FAULTBOL VOUT_EN5 <15~
PNZ-FAULCTBLL FAULTB10 VOUT_EN6 57—
Aol 26 ) paUTBIL VOUT EN7 [
PM_SHARE_CLK 21 9 PM_ALERTB
————————521 SHARE_CLK ALERTB 50 PN_PWRGD
3.3V_PM_FPGA 19 PWRGD 775
T 65 | WP VPWR 778 3.3V_PM_FPGA
E-PAD VDD25 —
GND pad vop33_our (HE
VDD33_IN
107 R106 <R105 R104 R108 = Manufacturer = Linear Technology _|Co1_|C98_|C99
0K oK 0K 10K 10K PART_NUMBER = LTC2978CUP#PBF o107 To1uf To.tuf
PM2_ASELO | ) ) ’
PM2_FAULTBO0O
PM2_FAULTBOL PM2_ASELO LL(52978 | = Altera Corporation, 101 Innovation Drive, San Jose, CA
PM2_FAULTBI10 PVZ ASELT Address Select i

PM2_FAULTBIL —_l' PWRMON2 = 7'h5E Cyclone V SoC FPGA Development Kit Board
= A D A [Bize rev
| B
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3.3V_HPS N = Y HPS H PS POWGl’ M O n I tO I'

RSNS SNS 2

SENSE_PAD
V2 3.3V_REG_HPS

RSNS SNS
SENSE_PAD
V21

-

3.3V_HPS P 1

2.5V_HPS I2C Interface 22 SDA_PM

4 SCL_PM

2.5V_HPS_N 1 2
g PM_ALERTE

RSNS SNS 2

SENSE_PAD
V22 2.5V_REG_HPS PM_CNTL1

RSNS SNS

SENSE_PAD 12 =
v7 15V_HPS 2X6HDR

RSNS SNS 2

SENSE_PAD
V6 1.5V_REG_HPS

2.5V_HPS_P 1

HoL

1.5V_HPS_N 1

1.5V_HPS_P

-

2
RSNS SNS _3.3V_PM_HPS

SENSE_PAD

V13 1V_HPS

RSNS SNS
SENSE_PAD
Vvi4

1.1V_HPS N 1

1.1V_HPS_P

1.1V_REG_HPS 170 Q171 R165 R162 163 R164 R166 V167 R168 R169 R172 V173 R729
0K 0K 0K 0K 0K 0K 0K 0K 0K OK 0K 0K 0K

SENSE_PAD

12v

R155, 7 \UALK FlSS 0.1uF_C159(|0.1uF T
R154 1K SDA_PM
SCL_PM

R150, 1K _C143 [0.1uF_IC144] [0.1uF u34 PM_RSTH
R149 K1 | 14 12 PM_PWRGD
VIN_SNS | 1co078 VIN_EN =X c580
T Ria 1K_C132] [0.1uF_C138] 1.1V_HPS_V_P 36 = 34 01uf PM_SHARE_CLK
R131 1K TIV_APS VN 37 | VSENSEP REFP 35— PM_ALERTB
TIV_HPS T 42|\ MO REFM Pg | PMI_FAULTBO0
R11S, 1K_C127] [0.1uF_C128[ [0.1uF TIV_APS TN 2 1 NC [ PMI_FAULTBOL
R118 K 1| T5V_APS V. P 26 | VSENSEML 39 1.1V_HPS_VDACPO PMI_FAULTB10
| T5V_HPS V.N 2 SENSERZ \‘//gﬁg'ag 38 PMT_FAULTBIL
T5V_HPS P 48 ENSEM 40 | PM_CNTLO
[ Rty IK_C125] [0.1uF_C126] [0.0uF T5V_APS I N 29 |\ P3 VDACP1 [543 PM_CNTLL
R116 1K 25V APS VP 52 S VDACML 175 15V_HPS_VDACP2 PM_CNTLO 0
1 BV APS VN 25 VSENSEP4 VDACP2 [5
VAP TP 5 VSENSEM4 VDACM2 53
RI15, 1K C123[[0.1uF [C124[[0.duF | 25V_HAPS TN 63 | VSENSEP. VDACP3 757 —xX |
R114 K| [ [ 33V_HAPS VP 64 | \ M5 VDACMS 55 2.5 HPS_VDACP4
3.3V APS VN VDACP4 =55 PM_SHARE_CLK —
T3V APS TP VSENSEM6 VDACM4 (25— e R PM_SHARE_CLK (26)
RIT3 K e oI0F Ei [ooE TIVHAPS TN 'SENSEP VDACPS5 [—g7— N L S— PM_CNTLO(26,6)
[ ENSEM7 VDACM5 PM_CNTL1(26)
R112 1K 59 3.3_HPS_VDACP6& PMRSTh ¢
SCL PM 28 VDACP6 [—2g ——————— &1 PM_RSTn(26)
] 27 gCL VDACCMG 60 PM_ALERTB PM_ALERTB (26)
R139, 1K_C137] [0.1uF_JC136][0.1uF PMI_ASELO 32 Ag’ém \\//g:cv% 61 PM_PWRGD Eii PM_PWRGD (26)
R140 K| R728 DNI PMI_ASELT 33
PM_CNTLO PVM_CNTLO_0 30 | ASELL 4 EN_1.1V_HPS PM1_FAULTB0O . PM1_FAULTBOO
PM_CNTLL 31 | CONTROLO VOUT_ENO 5 PMIL_FAULTBOL ______+ PM1_FAULTBO1
0402 PM_RSTn 22 | CONTROL1 VOUT_ENL =g EN_1.5V_HPS PMIFAULTBIO < PM1_FAULTB10
— | WDIRESET VOUT_EN2 =5 PMLFAULTBIT _____ + PM1_FAULTB11
PM1_FAULTBOO 23 VOUT_EN3 -5 EN_2.5V_HPS —
e 24| Flaoiteol VOUT ENS oo —
. PMI_FAULTBT i EN_3.3V_HPS EN_1.1V_HPS —
these GND connections to PMTFAULTEIL 2 FAULTB10 VOUT EN6 [He = ENIVAPS ] ENCA BV S G5
each VSENSEMx pin — | FAuULTBLL VOUT_EN7 ENZ5V APS | EN_2.5V_HPS (32)
needs to be placed close PM_SHARE_CLK 21 9 PM_ALERTB EN_33V_HAPS EN_3.3V_HPS (34)
to a GND pinpof the BGAI SHARE_CLK reran 20 PM_PWRGD —
| 19 PWRGD {5 1.1V_HPS_VDACPOQ ———, 1.1V_HPS_VDACPO (35)
55| WP VF’WZR 8 3.3V_PM_HPS T5V_HPS_VDACPZ 1.5V_HPS_VDACP2 (33)
E-PAD vbD25 25_APS_VDACPZ 2.5_HPS_VDACP4 (32)
33_HPS_VDACPG |
GND pad VDD33_OUT ig 33 HPS VDACPE | 3.3_HPS_VDACPS6 (34)
VDD33_IN
= PART_NUMBER = LTC2978CUP#011K-1PBF C156 | C157 [c167
Manufacturer = Linear Technology I fI u:|_f 0.1uf
SCL PM SDA PM 1 Altera Corporation, 101 Innovation Drive, San Jose, CA
= K scL_Pm(6) = L spa_Pm(e) [Tite
R474 R475 PM1_ASELO = Cyclone V SoC FPGA Development Kit Board
0 0 LTC2978 D kze =
Address Select
12C_SCL HPS (6,18]23) 12C_SDA HPS ' | | B |Document Number 150-0321003-E1  (6XX-44184R) E1
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3 | 2 | 1

I 5 v 4 I
Power 1 - DC Input & 12V, 3.3V Output "5 o - s son - mon

12V SHDNn 1°="2.38V which is larger than u78*s uv
SENSE _PAD V53 There are totally 2x22uF+2x47uF buck cpas on DC_IN rail, i‘g\? EHSEI: 112V03HVDV“TCE ?ﬁ‘.’eggoﬁﬂag t% s uv
1 2 the value of C788 need to be set based on this.
DC_INPUT RSNS SNS be IN 12v_ATX only:
T SW5 = ON, 12V_SHDNn = LOW, 3.3V_SHDNn = HIGH;
u44 SENSE_PAD CSNL1206 R695 0.001 FDMC8878/—\ 127 SHONA_1 21 8V wnich s san with GoaisHy,
322 FDMC8878 ’ SIS™= OFF, 12V_SHDNn = 3.3V_SHDNn = LOW; S.0v
CONN JACK PWR 1 12V_SHDNn_1 = OV which is less than U78"s UV E
2 c175 _|c196
V * 1 3 ' 5 C c197 Don"t support both DC_INPUT and 12V_ATX case
3 ’ ——22uF
1+l u76 25V Sw5 R548
19V R705 R704 R70 R698 | SW SLIDE-4P2T 1.00k
332K 140K 6 DC_INPUT DC_INPUT
DC Input = 4 %—5{NC  SENSE+ fio— L
p = 6o VDD SENSE. 22 10k$ 10 150K = 100K R268 7 1 R270, 100K T POWER LED
3 uv ISET [~ 12V_SHDNn 8 2 3.3V_SHDNn |
2 %ATE ggg 6 5 %‘,{AER 'M%’E\;‘ TV ATX 9 3 TOV_ATX D35
4 R696 6 R267 o NR261 N © O ook R264. . . 12V_REG W BLUELED
5 GND 7 20.0K 7| INTVeC AT 20.0K 10, 4 140K R726 T 7z
%—> NC EP_GND 5 GND PG R702 v
D27 LTC4357 % SOURCE GATE 20.0K 11 R269
LTC4218CGN L 120 _ROOK
= - 12V_OR :
‘ R699
u41 1K DC_IN o
FDMC8878 == INTVCC_1 R724 140K DC_INPUT
= MMBD1205 1 crs7 _|ces
12V_ATX m _— =
3 4 5 0.1uF  |3300pF D24 C166 DNl R727
l*l R697 8 u43 CMDSH-3 wlos 22uF
20.0K R701 RIK0305DPB ‘°|Q 25v
20.0K DC_IN
26 30 4, 33V
J20 4 INTVCC_1 25 ?{\#vcc TG1 C181 O.1uF r L
Ilcom +av 2 S = = = = = _[c1s7 24| Bervee soosTL |22 H .
GATE out Ta
2 4 2 6 4.7uF 31
CoM  +12v IN VDD | = 3.3V_SHDNn a8 SW1 RIK03010P!
= 5 GND 77 37| RUNL 27 1. 19 N ve C540
= ATX-POWER_4P »—=— NC EP_GND ﬁ ]%. ITEMP1 BG1 > . cs64 —— T~
ILIM1 = 2 T
LTCass? e T ITHL vreL 2 SENSE_PAD 5 1000F 330uF
There are tu‘tally 11x22uF buck cpas on 12V rail, TK/SS1 = 2 19
the value of C791 need to be set based on this. 12V SHDNn LTC3855 S1P N
e I SENSEL+ 0—m55 3TN RUA v 2 c
= ITEMP2 SENSEL- c174 0 R470 BENSE_PAD
ILIM2 202K B
~ o 7 ITH2 pcoop1 2 0.1UF '
7 vss " TKISS2 :
& | SENSE_PAD 5 INTVCC 1 R205 _DIFFOUT
. _12v c179 _|cie4 35 | ok 115K
Q 2 V56 2 - o LN CMDSH-3 DC_IN
FDMC8878 7] SENSE_PAD & R17! 1000pF | 1000p D26 e R193
3 -l 20.0 PHSASMD - alos 210 2.55K ]
12V_ATX 1 B 2 u79 1] R180 CLKOUT RIK0305DPB_°|Q4 Q 22uF
m 12v_OR R708 0.001 FDMC8878 /—\ 21 169.0K | rain-tab rainabR JK0305DPB 25V
3 M 5 5 # 3 4 20 4, |9 o
el | | £2y) = s goe = = =
CSNL1206 L LY. = = 1 gg poNDs : s00sT2 2L 0195| Io.1u|= ,
> | PGND2 :
c192 19 T
4 4 c185 | 100pF Bne sw2 RJK0301DPB ‘7| Q5
U62 R707 10K c186 = 23 _lcees _|ce63
3 [ oate out J —— 22pF | R198 gnd-pad BG2 4, ~ -~
>
2| Voo |6 LTCaz18COHC 2L [ T o o 16 R709 82pF 57.6K VFB2 58— VFB2 " 68UF  |68UF
4 10 C180 z 25V 25V
5 GND [ TV SHDNA T VDD SENSE- &5 4= 102 o
s Ne EP_GND B - w ISET 73— 22pF 8 LTC3855_S2P %)
— oV IMON P 2.3K DIFFOUT 12 SENSE2+ W6 TTC3855 SoN )
LTCass? — TIMER FB 5T— ’ 15 DIFFOUT SENSE2- = 4
B = INTVCC  /FLT —_ DIFFP PG 12V
08 5 GND g PG [0 = 3'3V-|: L3 piFen PGOOD2 [0 -
N FDMCE878 —¥ SOURCE GATE H
12V_REG m ,\l ur8 — [TC3855EUJ
3 ' 5 — Manufacturer = Linear Technology
J_*J_ | Manufacturer Part Num = LTC3855EUJ#PBF
_lcrs D
A A
4 c790 R710 R723 [ |
U63 R706 1K 1.00k [i53]
3 [ oate out L 0.1uF 20.0K
23 N VDD i . Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
GND =
*—24NC EP_GND [ [rtle Cyclone V SoC FPGA Development Kit Board
LTC4357 = right (c) 2013, Altera Corporation. All Rights Reserved.
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8 | 7 | 6 | 5 v 4 | 3 | 2 | 1
P ower 2 1.1V_vCC 1.1V_VCCEL
L10
3A, 30 Ohm FB
1.1V_vcC
1.1V_REG_VCC
_ _ _ _ 1.1V_REG_VCC R461 0.001
CSNL1206
= C696 C697 C706 cr74
o1 r1 ur2 47uF 47uF 47uF 100uF
v 12V VeCIvi SIS W&% 319|558 (RSN |Qle| EN23F2Q | 1206 E E E
L (]z ? Bl % eeno 338888535887 9RREEEEEE v vee
667 0.003 a7 o0 4
T v 53582225898855383333333 o
WSLO0805 c792 768 692 769 29 |PVINI6 gagaaaa Q9>>>>>>>>> NC23
22UF 220F == 22uF 2UF ] 50 | PVIN1S Nggz SENSE_PAD R675 R676 SENSE_PAD
1206 1206 1206 | 1206 51| PvIN14 NE2L DNI DNI
52 | PVINLS NC20 0402 0402
257 PVIN12 NC19 —
21 PVINLL NC18 = I
PVIN10 NC17
-—gg PVIN9 NC16 S
=7 PViN8 NC15
=25 PVINY NC14
] gg PVING NC13 ER>I?IT7 U73__ DNI g%s
20| PVIN5 NC12 1% 1%
] 61 | PVIN4 NC11 0402 0402
82 PVIN3 NC10 3 2
&3] PVIN2 NC9 IN+ IN-
wF|lc775 1.1V_VCC_AVINO 64 | PVINL NC8 2 12v
04021 | C776 | [O.1uF 65 /;\é'NO mgg V-
L 04021 L NC5 =
R661 275K 67| oo Nea 2 1l our vebS
0402 C777 0.47uF 68 | vOO8 NCa RCLX +
0603 69 ADB63BARIZ-REEL7
70 SJC,)\‘ Ngz Analog Devices C782
* _OUT NC1 AD8638ARJZ_SOT235 DNI
E o = 0402
[N N 3 gﬁ,‘ ~ DNI o g 0402
PART_NUMBER = EN23F2QI Manufacturer = STmicro
] Manufacturer = Enpirion PART_NUMBER = TS391ILT &
E X TS391ILT_SOT23 o E3 12v
& o QFN-92 12v > =
100K 3] R711 DNI 0402 1.1V_VCC_AVINO © ~
| R679
RS87 ¢ & 2[S DNI
12v 3.3V = < R712 0 0402 0402
R648 10K 0402 0402 ; 7 L5l p———
I R589 0 040 RCLX
(26)1.1V_FPGA_RUN 3
R713 2.26K_0402 crrs == ¥ ANODE
VNV 1uF 3 V50 1.1V_VC 2 | e
— —
= 0402 ngg DNI L[ Rsns sns 2 T =
&S SENSE_PAD DNI
o3 PART_NUMBER = LM431SCCMFX
Manufacturer = Fairchild Semiconductor
LM431S_SOT23
1.1V_REG_VCC Place this SENSE PAD close to SOC
200K R664 . 0 R665
0402 ’ 0603
1 15K . . RE66 27pF||c779
0201 0402 R590 and R665 resistors should be close to each other
TP14 1.21M R183 :ll.l\/_FPGA_VDACP4 (26)
0402
R595
240K
0402 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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Power 3 - 1.5V FPGA
12v
C707| | 220F P
v 0402 §..0402..
R598 T R600 475K c70§| 1uF
10K 0402 0402 12V_1V5FPGA TP22 TP24  12v
0402 €709 |.22uF | 1V5_FPGA_AVIN:
R601 0402
100K R668 0.003
0402 !
T C711 WSL0805
o[~ |o|w|< 2alz|n(8l8(e 22uF
B5[S|23 QSR fEn
(26)1.5V_FPGA_RUNy 1.5V_FPGA_RUN RS507 0 | ﬁg POK 5202200522329 5 2 poND gg
—1Z oz
0402 2 0wGoE T£E5S55SSSS x o —
R714 402K <] c712 IluF 1V5_FPGA_AVINO 51 EUNIE O0R8E 2Z3Z2ZRRR T PN 2 i
1.5V_REG_FPGA = 53| AGND 2 PGND 55 )
“L L5V REG_FPGA R602 0 R603 147K 54 | AGND © PGND 759
0603 0402 55 | VFB PGND ”g i
C713| [47nF 56 EQOUT mg(gw%g E 1.5V_REG_FPGA 1.5V_FPGA
C714] |270F 0402] [ 5755 (SW). :?
0402 R602” " V20.0K 58 | RELX Nezs I 0.003
N R214
I 732K R506 R605 2%_ NC59 vouTs °
(26)1.5V_FPGA_VDACP2 0402 332K p R606 AGND vours c715 Cc716
- NC(SW)61 VOUuT? WSL2010
0402 S 3K N4 47UF 47UF
R607 0402 NC(Sw62 vouts 0805 0805
NC(SW)63 VOUTS
18 NC64 VOouT4
NC65 VOUT3
NC66 oaame  VOUT2 (g —
NC67 SHNM T QN®O it 4= VOUT1 =
[SROR®) [SRORE) [ON6)
NCes S228528888¢588¢8 ne1s [
U6 EN2342Q1 Iedolslololalolglglelolsk
PART_NUMBER = EN2342QI
Manufacturer = Enpirion
oPLs
QFN-68
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Power 3 - 2.5V FPGA

26V FPGA 2.5V_FPGA_FILT
121
3A, 30 Ohm FB
Design Note:
DCR = 40m ohms
12v
C717| | 22nF
33v
R657 R609 475K C718| [1uF
10K 0402 TP20 TP25
0402 c719| |.22uF | 2V5_FPGA_AVINI 12V_2V5FPGA 12v
R610 T '|'
100K R669 0.003
0402
C720 WSL0805
L|5[L[213|2/9|5 (23|35 (8|8(S 22uF
1206
25V_FPGA_RUN _R532 ° 49 34
(26)2.5V_FPGA_RUN [ = = e 55| POK 5 z‘g 289 2 52222225 PGND 33
3.3V logic signal R715 4.02K C723| | 1uF 2V57FPGA7AVH!1r_51 ENABLE OnQQf S>>>>>>>& PGND [35—9
00 S 02021 | S1AVIN o < £ PGND |51 =
== AGND PGND =
2.5V_REG_FPGA = 53 2 30
T25V_REG_FPGA _ R611 0 R612 115K 54 | AGND O PGND 55—
0603 0402 55 | VFB PGND 75 I
C722| | 47nF *—g2-| EAOUT NC(SW)28 |55
C724| |47pF _R613 18K < 0402] [ 57 | SS NC(sW)27 j 2.5V_REG_FPGA 2.5V_FPGA
0402 0402 25| RCLX NC26 5
(26)2.5V_FPGA_VDACPO 340K R521 FADJ NC25 =5, R208 0.001
- > 0A02 g%— NC59 VOUT9 |53
R614 > R615 ﬁ(c;'\‘s[\)/v o 3883 22 cr25 C726 WSL2010
36.5K > 10K A4 (Sw) 21 47uF 47uF
R616 0402 S 0402 NC(SW)62 VOUTS 755 0805 0805
287K NC(SW)63 VOUTS [g
0402 NC64 VOUT4 (75
NC65 VouT3 |5
o amtneneeSdNaT Vo [16 =
NCes 22222222228228  Neis (R

U67 EN2342QI1 VG

PART_NUMBER = EN2342QI

Manufacturer = Enpirion OTPlS
QFN-68
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Power 3 - 2.5V HPS
25V HPS 2.5V_HPS_FILT
L17
3A, 30 Ohm FB
Design Note:
DCR = 40m ohms
C727| | 22nF
R618 4.75K lc728| |1uF
12v 0402 | P26 TP27 12V
T 52323 10K g}gz 22uF | 2V5_HPS_AVINO 0402 12V_2V5HPS (f (f '|'
T R670 0.003
C730 WSL0805
2.5V_HPS_POK @ V\Tw ol oo el |olo|o 22uF
(35)2.5V_HPS_POK <K SRR D06
EN_2.5V_HPs R492 0 RUN_2.5V_HPS 49 34
(@NEN_25V_HPS [ — 0402 — ] 50 | POK 5228%2222222223 PGND 33
R716 4.02K <} C732| | 1uF_2V5_HPS AVING 51| ENBLE OvRSh 233222 RR T ponn (B |
L o402 221 AGND 5 ponD |2k =
2.5V _REG_HPS = 3 z 30
T2.5V_REG_HPS R621 0 R620 115K 54_| AGND © PGND 759
0603 0402 55 | VFB PGND ”g i
C733| [47nF 56 EQOUT mg(gwgg E 2.5V_REG_HPS 2.5V_HPS
C734| |47pF 0402 18K 0402] [ 5712° o ( N(%ZG :?
0402 R6227 58
(27)2.5_HPS_VDACP4 340K, 491 FADJ NC25 =5 R176 0.001
[ 1% ’\/\/L0 400 2%— NC59 VOUT9 ¢
R623 ) R624 AGND vouts c735 C736
NC(SW)61 VOuT? WSL2010
365K » 10K N asroties VouTe 47uF 47uF
R625 0402 S 0402 N Cgswg 62 vouTe 0805 0805
81K NC64 VOUT4
NC65 VOUT3 —
NC66 canme  VOUT2 g =
NC67 = NM LI QNQO A d et VOUT1
[SROR®) [SRORE) [ONS)
NCes 2229282928292228  nais R
ues Enaazgr lsolelalolololnlalel
PART_NUMBER = EN2342QI
Manufacturer = Enpirion
P17
QFN-68 ?;
Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
[Title A
A D A Cyclone V SoC FPGA Development Kit Bog
= Copyright (c) 2013, Altera Corporation. All Rights Reserved.
i) Bize Document Number ev
B 150-0321003-E1 (6XX-44184R) El
Date: Tuesday, August 05, 2014 heet 32 of 41
8 I 7 I 6 | 5 3 1 | 3 | 2 | T




Power 3 - 1.5V & 1.5V HPS
12v
C737| | 22nF
402
R659 R627 4.75K C738| |1uF
10K 0402 40! TP28 P29 12v
0402 C739| |.22uF | 1V5_HPS_AVINO 12V_1V5HPS
0402 T
R671 0.003
Cr41 WSL0805
oo|~|o|wu|s oo ||~ |o|w|o 22uF
rasa 0 (39157 HPS_POK <<1.5V7HP87F'OK IS4 E3 54 B3 N B3 4 B 53 1ot [ Y Pl o feed 1206
EN_1.5V_HPS RUN_15V_HPS -SV_HPS_| 49 34
(27)EN_1.5V_HPS [ == —_— 1 L 50| POK gz‘gg%gggggggggg PGND |33
0402 R717 , a 402K < C742| |LUF_1V5_HPS_AVING s | EWABLE 00 @9k ZR2zaaaa % D B2 1
1.5V_REG_HPS = o0zt AGND 2 PGND gé =
T 15V_REG_HPS - AGND O PGND 55—
T _REG | R629 0 R630 147K = &€ panp 2 ||.
0603 0402 C773] |47nF EQOUT mggmgg
c744l I27p|= R631 20.0K oL o6 1.5V_REG_HPS 1.5V_HPS
0402 FADJ NC25 5, 0.003 R13a 0:003
| esd SR ET Tom Tom wan
27)1.5V_HPS_VDACP2 2
(2N15V_HPS. 0402 NC(SW)61 vouT? |22 577:? 577:}? WsL1206 WSL2010
NC(SW)62 VOuT6 0805 0805
NC(SW)63 VOUTS
NC64 VouT4
NC65 VOUT3
NC66 oanms  VOUT2 & —é—
NC67 HNMSION®DO = d =i VOUT1 =
NCes 22222222828222  as (°
UB9 EN2342QI ’“”“’”@‘M’JQ%W
PART_NUMBER = EN2342Q
Manufacturer = Enpirion
TP19
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Power 3 - 3.3V HPS
C747 | 22nF
202] [
R636 4.75K C748| | 1uF
0402 0402 TP30 TP31
C749| | .22uF | 3V3_HPS_AVINO 12V_3V3HPS 12v
R637 0402 '|'
12v 100K R672 0.003
T R446, 10K 0402
0402 C751 WSL0805
ol |olols olo|o0|r[owlo 22uF
SIS SN N S S 5 g 5 (5l e 1) 1206
EN_3.3V_HPS R445 0 040 RUN_3.3V_HPS 34
(27)EN_3.3V_HPS [ = = POK  5Z0B29952222223 POND (33
R718 2.02K ENABLE On0QOE S>>>>>>>X PGND 3>
—TM-— AVIN U)‘ o>m <D'D'QD'D'D'D'EPGNDT' ——
AGND 2 PGND =
3.3V_REG_HPS = 30
.3V REG_HPS AGND © PGND 55—
"B.3V_REG | R638 o R639 100K = € renb j;__“ll
0603 0402 EAOUT NC(SW)28 3.3V _REG_HPS
C754| | 56pF_R640 15K ss NC(sw)27 4; T SIHPS
|
0402 0402 RCLX NC26 755
(27)3.3_HPS_VDACP6 215.0K R444 FADJ NC25 (5, R90 0.001
- [ 0402 NC59 VOUT9
AGND VouT8 c755 c756 WsL2010
NC(SW)61 VOuT? AT0F ATOF
NC(SW)62 VOUT6 (55 0805 0805
NC(SW)63 VOUT5 g
NC64 VOUT4 (g
NC65 VOUT3 (7
NC66 Saame  VOUT2 g =—
NCE7 HNMSnONOOSHNGS  VOUTL =
Noss 22222222222222  neis P
U70 EN2342QI dedeolslolol M\"@M
PART_NUMBER = EN2342QI
Manufacturer = Enpirion
oF
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Power - 1.1V_HPS, 5.0V, 1.8V R

Regulator input caps 12v

Place near regulator controller
c204 C625 C573 C582
T22uF TU22uF TSm22uF  T—22uF
1210 1210 1210 1210
12v )
C757| |22nF |}
3.3V ignz ) =
R660 Reas 2402 475K c75_s| 1uF P2 pas
10K 0402
0402 0402 |.22uF | 1V1_HPS_AVINO 0402 12V_1VIHPS (f (f 12v
C759
R646 T R673 0.003 T
100K I
0402 C762 WSL0805
2(%(9|2[F|2(S|S|2[3|8[H(8|8(3] ﬁgg
EN_1.1V_HPS
(7)EN_11IV_HPS | Y R647 0 040 PoK  5Z0BL995223223235 PeND §§
R719 4.02K C763| [1uF_1V1 HPS_AVINO ENABLE OnQQf S>>>>>>>% PGND 35— Design Note:
M 0402] | AVIN o < 5 PGND =37 = 0.001 ohm sense resistor
1.1V_REG_HPS = AGND S PGND 735 minimized IR drop @ 3A
11V _REG HPS R656 0 ) R649 174K AGND O PGND 55—
0603 0202 VFB PGND [—55—¢ It
C764| |47nF EAOUT NC(SW)28
765| [18pF __ R650 22.0K 0402] | Si NC(SV‘Q% 1.1V_REG_HPS 1.1V_HPS
0402 [ 0402 RCLX N
) S
R651 1.07M 23
27)1.1V_HPS_VDACPO | AGND VOUTS |54
(27)1.1V_HPS_! 0402 R652 2 R653 NC(SW)1 vouT? |22 C766 C767 WSL2010
316K » 15K A4 1 47uF 47uF
R654 0402 S 0402 NC(SW)62 VOUT6 755 0805 0805
365 NC(SW)63 VOUTS [-ig
0402 NC64 VOuUT4 )
NC65 VOUT3 [—77
NC66 oame  VOUT2 [ —
NC67 SHNMIWON®O i VOUT1 =
noes 22222222222222  Tnas
U71 EN2342qQI T VOO “’/&EPLM TP23
PART_NUMBER = EN2342QI
Manufacturer = Enpirion
Ly o
QTIW U3s 5.0V
'||| c177 HZZUF ! A um a0 |12
c162 _,_— BOOST1 BOOST2 G—_L
5.0V L28 0.1uF Fsw=1.7MHz c148 L16 1v8
T 1 2 3 5 oF T
YA
o swi1 Sw2 e
c168 R157 i D21 D20 1sat = 6A c149
22uF < 523K lsat=6A DFLS230 DFLSZ30 R144 22uF R688
1 2 1 7 12.4K 10K
FB_5.0V H 14 | DAL DAZ =g H 0402
= IT 13 | FBL FB2 79 Run_1V8 [
Ci61 | [DNI RUN/SS1 RUN/SS2 Cia7 | [oNi 1 =
R156 11 15 R143
10K R153 16.2K 10 %NC GND 1
= LT3509EDE Run 18 Rose o pa02 Ll A 21.5V7HP57POK (33)
— Manufacturer = Linear Technology = = — 2.5V_HPS_POK (32)
PART_NUMBER = LT3509EDE#x
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8 | 7 | 6 5 v 4 | 3 | 2 I T
E
2.5V_REG_FPGA
15V_REG_FPGA
R510
10.0K L
C636
33v DDR3 FPGA VTT, VREF 10uF
61 e
vioon |2 10.0K R513 ,
REFIN
VTT_FPGA_DDR3
2 , _|cess R516 | C646
g - 100k == o
0 )
1uF 6 REFOUT %S% VOSNS 5 10uF 1000pF
= il _|ce19 _|ce1s _[ce17 _|ce16 _|c620

TPS51200 -
PART_NUMBER = TPS51200DRCx 1.5V_REG_HPS
Manufacturer = Texas Instruments, Inc.

3.3V DDR3 HPS VTT, VREF uF
Us8
19 VIN VLDOIN i 10.0K R409 1
EN REFIN
R388 10.0K 9
PGOOD VTT_HPS_DDR3

C292  VREF_HPS_DDR3

2 _|caos R408 | c307
1uF = vo “Taour 100K T soopr
REFOUT 2Z2 VOSNS P
= €293 0o _|cars _12442 _l£363 J£339 €490
<]w - .
0.1uF 4 100F —Fom: —FOuF —FUuF —|T0u|=

TPS51200
PART_NUMBER = TPS51200DRCx
Manufacturer = Texas Instruments, Inc.

e
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5 v 4 | 3
Power 6 - Power & Temperature Monitor
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I 5 4 I
U21J
Cyclone V GX SoC Power 25V FPGA
L vee VCCPD3A
i | VCCPD3A
- ecrees
0 1 \cc VCOPD3RAA Cyclone V GX SoC Power
2 2.5V_FPGA
7 vee VCCPD3B4A T 25V FPGA
P11 ] VCC VCCPD3B4A ACL1 T
P13 | Ve VeCPDIBAA ADE \ccioan
g vee VCCPD3B4A VREF_FPGA_DDR3 :gz VCCIO3A VCCIOSA fégg
R VeC V22 ADG | VCCIO3A VCCIOSA 51
71 vee VCCPD5A (/5% 15V_FPGA VREFB3ANO VCCIOSA a5
Tia | vec VCCPD5A @5v) T AB14 VCCIOSA [Fadsr—%
Uio] Vec u23 AD13 | VCCIO3B VREFB5ANO
iz | Vec VCCPD5B AELE | VCCIO3B AE30
Gia | VeC 1 Aj13 | VCClOo3B VCCIOSB [~aas7
T vee VCCPDBA [f A6 ] Vecioss VCCIOSB [R50
viz | Vec VCCPDBA 35 AKio | VcCioss VREFB5BNO
vis | Vec VCCPDBA [~F75 AJi5 | VCCloss 13
W10 vce VCCPD8A C14 1.5V_FPGA VREFB3BNO VCCIO8A H6
wiz | vee VCCPD8A T AALT VCCIOBA &g
wii| Vec 21 AC2T | VCCIO4A VCCIOBA &1z u21L
Yii] vee VCCPGM [—aAz3 ADig | VCCIO4A VCCIOBA P15 Cval V GX SoC
Y13 | vee VCCPGM [-aB10 AE25 | VCCIO4A VCCIOBA gz 11V VCCEL yclone 0
Yo | VcC VCCPGM 2.5V_FPGA_FILT AF22 | VCCIO4A VCCIOBA |5 T Transceiver & HPS Power 1.1V VCCL
Tz1 | VeC Ho T AG1o | VCCIO4A VCCIOBA 17 -
vce VCCBAT AHT6 | VCCIO4A VCCIOBA 57 AAS W5
ABLL “AF26 | VCCIO4A VCCIOBA 35 ¢ "Ma | VCCE_GXBL VCCL_GXBL [Re
VCC_AUX [-3BT6 AJ53 | VCCIO4A VCCIOBA 575 ¢ Ne | VCCE_GXBL VCCL_GXBL (&
VCC_AUX [FAB35 Ak20 | VCCIO4A VREFBBANO Te| VCCE_GXBL VCCL_GXBL 2.5V_FPGA_FILT
VCC_AUX 1o ART7 | VCCIO4A VCCE_GXBL V6
VCC_AUX (316 VREFB4ANO __ Us VCCH_GXBL |pg
VCC_AUX 2.5V_VCCAUX_SHARED = Yo | VCCE_GXBL VCCH_GXBL [~ABg
VCCE_GXBL VCCH_GXBL
(rs: oNU VCC_AUX_SHARED |22 5CSXFC6D_F896 L1V HPS a3y HPS
DNU - T
AAD?J DNU VCCA_FPLL g; l# s VCC_HPS VCCIO7A_HPS ﬁizl
—E26| DNU VCCAFPLL [~yg 15| VCC_HPS VCCIO7A_HPS
—7 | DNU VCCA_FPLL [aAg 2.5V_FPGA_FILT Ri6 | VCC_HPS 619
DNU VCCA_FPLL [gg pig| VCC_HPS VCCIO7B_HPS [E55
VCCA_FPLL [ya5 p17 | VCC_HPS VCCIO7B_HPS
VCCA_FPLL pi5 | VCC_HPS D18
20| VCC_HPS VCCIO7C_HPS 3.3V HPS
VCC_HPS -
SCSXFCED_F896 -IF VCC_HPS VCCIO7D_HPS b
N20 | VCC_HPS VCCIO7D_HPS
Mis | VCC_HPS £22
Uts | VCC_HPS VREFBTNO_HPS [~
2.5V_HPS 3A, 30 Ohm FB 2.5V VCCAUX SHARED 1.5V_HPS VCC_HPS = 25V HPS
L25 T - T—% VCCIOBA_HPS VCCPD6A6B_HPS §§g
A Ho6 | VCCIOBA_HPS VCCPDBAGB_HPS [~p5e————————%
% Ksa | VCCIOBA_HPS VCCPDBAGB_HPs 5%
Ks0 | VCCIO6A_HPS VCCPDBAGB_HPS [—yist
o7 xgg:ggﬁ_:gg VCCPD6A6B_HPS
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REV DATE PAGES DESCRIPTION
E1 7/11/2014 28 Add two Hot-Plug Controller circuit (LTC4218)
7/11/2014 28 When 12V_ATX is using, auto disable LTC3855' s 12V _REGhy S W5
771172014 29-35 Generate ENABLE signal using resistor_divider circuit for all Enpirion parts
7/11/2014 29 One more 22uF bulk cap for EN23F2Q1 PVIN rail
7/11/2014 29-35 Replace EN23F0QI with EN23F2QI, EN2340Q! with EN2342Q1
7/11/2014 29 Put option for pre-bias circuit on EN23F2QI CGND (EN_PB) pin
7/11/2014 29 Changing switching frequency of EN23F2QI (R663=22K)
7/11/2014 29 DNI_external current limitation circuit of EN23F201
7/11/2014 40 DNI_some 330uF bulk decoupling caps for 1.1V _VCC rail,_only use C559, C563 and C303
7/11/2014 9 Change Dual Ethernet PHY to async mode by default with R720
7/11/2014 27 HPS GPIO control the FPGA power management chip
7/11/2014 2 Add hard reset SD card (power recycle
771172014 Use jumper J39 to replace R32 resistor
7/11/2014 6 Update 5CSXFC6D_F896_schematic_symbol on HPS GPI[13:0] and VCCRSTCLK HPS
7/11/2014 Move R137/R135 to the right side of R138/R136
7/15/2014 8 Change R57 to 180K, change R58,R58 to 4.99K ohm
8/01/2014 29 Change R588 to 46.4K for EN23F2QI parts which has data code U418 or higher
8/29/2014 21, 25 Replace U48/U55/U56 with ADM811-3T for longer delay
9/12/2014 22 Replace R721 with 1K. Replace C6 with R730 100ohm resistor.
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