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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 |lowswl [ pe 1(0sea _ LTC Power 2 FPGA Package Top 31 Power 3 - 2.5V FPGA
hlin;-USB | A a0 || 30 ‘ (3:0) ‘ OTG || YART || CAN ool 3 PCI Express Edge Connector 32 | Power 3-25V HPS
0 UsE Blaster” I i [ Real-Time 4 Cyclone V GX SoC Bank 3,4 33 | Power3-1.5V & 1.5V HPS
Clock 5 | Cyclone V GX SoC Bank 5,6 34 | Power 3-3.3V HPS
JTAG Chain % x4 1] x8 x1 xl
— = _ | SDIVideo 6 Cyclone V GX SoC Bank 7 35 Power 1.1V_HPS , 5.0V, 1.8V
pets Blaster Y ContaliEon 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 v TL__teo
DDR3 + ECC 9 Cyclone V GX SoC Clocks 38 CycloneV GX SOC Power
Buttons ——>* « 2| | LTC Power 10 | PLL 39 | CycloneV GX SOC Ground
Switch xi - o Monitor - - -
ol _ﬂ" 11 Cyclone V GX SoC Configuration 40 | Decoupling
a0 1024MB 12 JTAG 41 Changes History
50M/100M ———» DOR3 + ECC
Fixed OSC o © 13 1024MB DDRS3 ( x32 ) - FPGA
” Cyclone™V - o 14 | 1024MB DDR3 (x32 + ECC ) - HPS
10100 xd
x4
10/100 x4 ™ cacket 16 5M2210 System Controller
2 " == 17 | HSMC PORT A
R‘E:EEK Ly I ' ’ PHY 18 10/100/1000 Ethernet - HPS
3 / “ [TC SPI 19 | 10/100M Ethernet - FPGA
i - 'S ~ |_Exp Header 20 | SDI Cable Driver , SMA & SMB
-~ £ E gl 2 3 E - z 21 QSPI FLASH & RESET Circuit
‘ ﬁ 3 g 2] 5| ¢ E“ g 22 | USB2.0 & Micro SD Card
- H—
NOR "";,fn" | | G @ 54| UART , CAN
FLASH x4 Port A X1 25 | On - Board USB Blaster I
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

/O Bank Usage VCCIO Voltage VREF Voltage VCCPD Voltage

1 BZL 0/14(0%)

2 BI1L 0/14(0%)

3 BOL 0/14(0% ) -

4 | 3A 28 /32( 88 %) 25V e 2.5V
5 3B 43 /48 (90 % ) 15V 0.75V 2.5V
6 4A SB/BO(T3%) 15V 0.75V 2.5V
7 S5A 25/32(78% ) 2.5V 2.5V
2 G5B 13/16( 81 % ) 2.5V 57 2.5V
9 6B 34/45 (76 % ) 15V 0.75V 2.5V
10 6A 48 /57 (84 % ) 15V 0.75V 2.5V
11 7A 19/19 (100 % ) 3.3V 3.3V
12 7B 20/22(91 % ) 3.3V 33V
13|7C 12712 ({100 % ) 3.3V 3.3V
14 7D 12/14( 86 % ) 3.3V 3.3V
15 8A 74 /80(93 % ) 25V 2.5V
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Top View - Wire Bond
Cyclone V - 5SCSXFC6D6F31C7
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PCI Express Connector

(

3.3V _ 12V
R554 R547
0_Ohms 0_Ohms
3.3V_EXH 12V_EXA

0)PCIE REFCLK SYN P

(1

0)PCIE_REFCLK SYN_N

]

12V_EXP
12V_EXP
3.3V_EXP J25
S; +12V PRSNT1_N ﬁ;
B3 +12V +12V A3
B4 +12V +12V A4
(9)PCIE_SMBCLK PCIE_SMBCLK B5 SI\N/IgLK 1TAG ?EE A5 R271 Z7K
33V Bg| GND JTAG_TDO [Fag—
T Ros2 4.70K, 1% Bo | +3-3V JTAG_TMS —39 _
g e e
PCIE_WAKEN (11) Bi1 | +3- +3 3V [TATq __ (4,11)PCIE_PERSTn
K WAKE_N PERST N 255 470K 1% <1
KEY
T
PCIE_TX_P0(8)  C673 ||0.1uF___ PCIE_TX C PO B14 SEITD b F;EEFFCL&* Al4
B{ PGIE_TX_NO (8) C670| [[[0.TuF_PCIE TX_C_NO B15 0 CLK-"A15
i B16 (PEETDON PE%NOB A6 (B)PCIE_RX_PU
] PCIE_PRSNT2 X1 (9) S}g SRSNT2 N X1 PERON ﬁ]g (8)PCIE_RX_NO B;
GND GND
PCIE TX P1(8)  C662 |[0.1luF___ PCIE TX C P1 B19 A19
< PCIE_TX_N1 (8) C656| [[[0.TuF_PCIE TX C_Ni B20 | PETIP x4 RSVD2 =355~
[ Bai | PETIN GND [~a57 (8JPCIE_RX_PT
B22 gmg ;’Esm A22 __(8)PCIE_ RX_N1 B;
PCIE_ TX P2(8)  C650 |[0.1uF__ PCIE TX C P2 B23 | SND D [ A28
B{ PCIE_TX N2 (8) C649| [J[0.1uF_PCIE TX C N2 B24 2 G A24
[ Bo5 | PET2N GND [~a55 (8JPCIE_RX_PZ
B26 GHB ;’EEQE A26__(8)PCIE RX N2 B;
PCIE TX P3(8) _ C638 ||0.1uF___ PCIE_ TX C P3 B27 SET b ﬁD A27
X PCIE_TX_N3 (8) C637] [[[0.TuF_PCIE TX_C_N3 B28 3 G A28
I B29 ZENESN PE%NSE A29__(BJPCIE_RX_P3
B30 A30__(8)PCIE RX N3 B
PCIE_PRSNT2 X4 (9) ““B31 | ASYDS PERSN i3 — ;
K B3z | PRSNT2_N_x4 GND [A33
GND RSVD4 25
N PCIE-064-02-F D-TH e
12\/_[ EXP 3.3\1_ EXP
c215 0232 Lzae 238 C687 683 C237 231 235 c678 c684
T —oouF T —22uF T —oouF T —22uF
220uF 220uF 47UF 47UF 25V 25V 220uF 47UF 47UF 25V 25V
16V 16V 20V 20V 16V 20V 20V
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Cyclone V GX SoC Bank 3 & 4

(5,19) ENET2 TX_D[3..0] ]
(5,19) ENET2 RX D[3..0] 1
U21B
(19,21) ENET_DUAL_RESETn CYCLONE V GX SoC BANK 4
U21A 100, 1%
Bank 4A
DDRS FPGA DQ2  AG16 DIFFIO_TX_B41p,DQ6B,B_DQ_2 L it RZQ_0,DIFFIO_TX Bain [-AG17 BZQIN 1 5V f449
CYCLONE V GX SoC BANK 3 :
DDR3_FPGA DQ1 AE17 AF20 DDR3_FPGA DQ21
DIFFIO_RX_B42p,DQ6B,B_DQ_1 DIFFIO_RX_B62p,DQ8B,B_DQ_21
DDR3 FPGA DQO___ AF18 AF21 DDR3_FPGA_DQ20
DIFFIO_RX_B42n,DQ6B,B_DQ_0 DIFFIO_RX_B62n,DQ8B,B_DQ_20
HSMA DO AF9 Bank 32 DDR3 FPGA DQS PO__ V16 Y18
DIFFIO_TX_B8p,DQ1B 25 volt AGH19) POTXERR DDR3 FPGA DOS N0 Wie | DIFFIO_RX_B43p,DQS6B,B_DQS_0 DIFFIO_RX_B63p.GND [&ATg
DIFFIO_TX_B13p,DQ2B DIFFIO_RX_B43n,DQSN6B,B_DQS# DIFFIO_RX_B63n,GND
HSMA_D1 AF8 AH319)PITXERR DDR3 FPGA ODT___AE16 AK23 DDR3_FPGA DM2
HSMA D2 AG7 | DIFFIO_TX_B9p,DQ2B DIFFIO_TX_B13n,0Q2B 4] DDRS FPGA DO —AFT6 | DIFFIO_TX_B44p,B_ODT 0 _ DIFFIO_TX_B64p,DQ8B.B_DM_2 FAR54 DDR3 FPGA DOSS
HSMA D3 AGT | DIFFIO_TX_B9n DIFFIO_RX_B14p.DQ2B A7 TSMA CIK OUT P1 DDRS FPGA DS AJie | DIFFIO_TX_B44n,DQ6B,B_DQ_3 DIFFIO_TX_B64n,0Q8B,B_DQ_23 2152 DOR3 FPGA DQ26
HoVA SDA ‘Az DIFFIO_RX_B10p,DQ2B DIFFIO_RX_B14n,DQ2B [-AG15 HaMA GLK OUT N1 Akig | DIFFIO_TX_B45p,DQ6B,B_DQ_6 DIFFIO_TX_B65p,DQ9B,B_DQ_26 &35
HSMA SCL AA15 | DIFFIO_RX_B10n,DQ2B DIFFIO_RX_B15p [FAB15 HSVA PRSNTA DDR3 FPGA DQ5  “AG21 | DIFFIO_TX_B45n,DQ6B,B_ODT_t DIFFIO_TX_B65n,GND (~AF53 5OR3 FPGA DQZs
SDICLKT28 UP 8 ABi5 | DIFFIO_RX_B11p,DQS2B DIFFIO_RX_B15n [FAG> TaMA GLR N P DDR3 FPGA DO4—AHz0 | DIFFIO_RX_B46p,DQ6B,B_DQ_5 DIFFIO_RX_B66p,DQ9B,B_DQ_25 ~AF54 DOR3 FPGA DQ24
XSO CLK148 DN (@) AF6 | DIFFIO_RX_B11n,0QSn2B DIFFIO_TX_B16p,DQ2B ~AF3 FoVA GLK N N1 DDR3 FPGA DMo—AHT7 | DIFFIO_RX_B46n,DQ6B,B_DQ_4 DIFFIO_RX_B66n,0Q9B,B_DQ_24 AG>6 DOR3 FPGA DAS P3
5CIE PERSTH AGa | DIFFIO_TX_B12p DIFFIO_TX_B16n,DQ2B DDR3 FPGA DO, AHTg | DIFFIO_TX_B48p,DQ6B,B_DM_0 DIFFIO_RX_B67p,DQS9B,B_DQS_3 [~A519DDR3 FPGA DAS N3
DIFFIO_TX_B12n,DQ2B DDR3 FPGA DQT0—AGTs | DIFFIO_TX_B48n,DQ6B,B_DQ_7 DIFFIO_RX_B67n,0QSn9B,B_DQS#_3 [~ )6
AFT9 | DIFFIO_TX_B49p,DQ7B,B_DQ_10 DIFFIO_TX_B68p,GND |~Ak26 DOR3 FPGA D27
DOR3 FPGA DGS9 AJ77 | DIFFIO_TX_B49n,GND DIFFIO_TX_B68n,DQ98B,B_DQ_27 ~AG25DDR3 FPGA DA30
USER_DIPSW_FPGAO AG10 Bank 3B AB15 DDR3_FPGA CSn DDR3 FPGA DQ8____AKig | DIFFIO_RX B50p,DQ7B,B_DQ_9 DIFFIO_TX B69p,DQ9B.B_DQ_30 —apa
USER DIPSW FPGAT AFio | DIFFIO_TX_B17p.DQ3B 1.5 vort DIFFIO_RX_B27p,DQS4BB_CS# 0 [FAcTa DDR3 FPGA-DOS P V1> | DIFFIO_RX_B50n,DQ7B,B_DQ_8 DIFFIO_TX_B69n,0Q9B,GND [~AE55DDR3 FPGA DQ29
USER DIPSW FPGA2 AFq7 | DIFFIO_TX_B17n DIFFIO_RX_B27n,DQSn4B,B_CS# 1 [FAK7 DDR3 FPGA A12 DDR3 FPGA DOS N7 Wi7 | DIFFIO_RX_B51p,DQS7B,B_DQS_ DIFFIO_RX_B70p,DQ9B,B_DQ_29 AE53 DOR3 FPGA DQ28
USER DIPSW FPGA3 AG11 | DIFFIO_RX_B18p,DQ3B DIFFIO_TX_B28p,B_A_12 ~ake DDR3 FPGA A13 79| DIFFIO_RX_B51n,DQSNn7B,B_DQSH# 1 DIFFIO_RX_B70n,DQ9B,B_DQ_28 [y715
USER PB FPGAD AAT3 | DIFFIO_RX_B18n,DQ3B DIFFIO_TX_B28n,DQ4B.B_A 13 A5 DDR3 FPGA AT0 DDR3 FPGA DQ11 %}09 DIFFIO_TX_B52p,B_CKE_1 DIFFIO_RX_B71p.GND [—#1g
USER PE FPGAT AB15 | DIFFIO_RX_B19p,DQS3B DIFFIO_TX_B29p,DQ4B,B_A_10 ~AKs DDR3 FPGA AT1 DDR3 FPGA DOT4  AJ20 | DIFFIO_TX_B52n,DQ7B,B_DQ_11 DIFFIO_RX_B71n,GND A j57 DDR3 FPGA DV
USER LED FPGAG Ao | DIFFIO_RX_B19n,DQSNn3B DIFFIO_TX_B29n,0Q4B,B_A_11 [FAN13DDR3 FPGA AS DDR3 FPGA CKE AJa1| DIFFIO_TX_B53p,DQ7B,B_DQ_14 DIFFIO_TX_B72p,DQ98B,B_DM_3 [-AK57 DDR3 FPGA DQ31
USE FULL AR5 | DIFFIO_TX_B20p DIFFIO_RX_B30p,DQ4B,B_A_8 [-AHT4DDR3 FPGA AS DDR3 FPGA BQTs—AFTo | DIFFIO_TX_B53n,DQ7B,B_CKE 0 DIFFIO_TX_B72n,0Q9B,B_DQ_31 [FaKsg USE B2 DATA
USE EMPTY AJa| DIFFIO_TX_B20n,DQ3B DIFFIO_RX_B30n,DQ4B.B_A 9 FAR7 DDR3 FPGA CASH DDR3 FPGA DQT2—AG20 | DIFFIO_RX_B54p,DQ7B,B_DQ_13 DIFFIO_TX_B73p,DQ10B,B_DQ_34 a9
USE SCL Aka | DIFFIO_TX_B21p,DQ3B DIFFIO_TX_B32p,0Q4B,B_CAS# ~AHs DDR3 FPGA RASh DDR3 FPGA DMT —AG23 | DIFFIO_RX_B54n,0Q78,8_DQ_12 DIFFIO_TX_B73n,GND [~Ap56USE B3 DATAT
USE SOA AEq13 | DIFFIO_TX_B21n,DQ3B DIFFIO_TX_B32n,0Q4B,B_RAS# ~AH10DDR3 FPGA BAG DDR3 FPGA DQTE—AH24 | DIFFIO_TX_B56p,DQ7B,B_DM_1 DIFFIO_RX_B74p,DQ10B,B_DQ_33 [-ap51 USE B2 DATA2
USE B3 CIK AFT3 | DIFFIO_RX_B22p,DQ3B DIFFIO_TX_B33p,DQ5B,B_BA 0 [Ajic DDR3 FPGA DQTs—AGss | DIFFIO_TX_B56n,0Q7B,B_DQ_15 DIFFIO_RX_B74n,DQ10B,B_DQ_32 [~y1g USE Bs DATAS
USE RESET D74 ] DIFFIO_RX_B22n,DQ3B DIFFIO_TX_B33n,GND [~AJ71 DOR3 FPGA BAT Atos | DIFFIO_TX_B57p,DQ8B,B_DQ_18 DIFFIO_RX_B75p,DQS10B,B_DQS_4 [~AA55 USE B2 DATA4
USE OEn ‘AE14 | DIFFIO_RX_B23p DIFFIO_RX_B34p,DQ5B,B_BA_1 ~AKTT DDR3 FPGA BAZ 5OR3 FPGA DO AETg | DIFFIO_TX_B57n,GND DIFFIO_RX_B75n,0QSn10B,B_DQS#_4 —2G36
USE RDn AJ5 | DIFFIO_RX_B23n DIFFIO_RX_B34n,DQ5B,B_BA_2 FAAT7 DDR3 FPGA CLK P DDR3 FPGA DQT6AET9 | DIFFIO_RX_B58p,DQ8B,B_DQ_17 DIFFIO_TX_B76p,GND aF57—SE B2 DATAS
USE WA Ake | DIFFIO_TX_B24p,DQ3B DIFFIO_RX_B35p,DQS5B,B_CK ~AATE DDRS FPGA GLK N DDR3 EPGA DQS P2 vi7 | DIFFIO_RX_B58n,DQ8B,B_DQ_16 DIFFIO_TX_B76n,DQ10B,B_DQ_35 [~aF55 USE B2 DATAG
DDR3 EPGA WER AJ | DIFFIO_TX_B24n,DQ3B DIFFIO_RX_B35n,DQSn58,B_CK# AR5 DDR3 FPGA AG DDR3 FPGA DOS N2 AAT§ | DIFFIO_RX_B59p,DQS8B,B_DQS_2 DIFFIO_TX_B77p,DQ10B,B_DQ_38 [~aFss
AJ7 | DIFFIO_TX_B25p,DQ4B,B_WE# DIFFIO_TX_B36p.B_A_6 ~AK13 DDRS FPGA A7 SDR3 FPGA RESETn ARz | DIFFIO_RX_B59n,0QSNn8B,B_DQS#_2 DIFFIO_TX_B77n,0Q10B,GND aG35— S5 B2 DATAT
BOE3 FPGA ATA AGi5 | DIFFIO_TX_B25n,GND DIFFIO_TX_B36n,DQ5B.8_A_7 [FAGT5DDR3 FPGA Ad DDR3 FPGA DQTs  AKsz | DIFFIO_TX_B60p,B_RESET# DIFFIO_RX_B78p,DQ10B,B_DQ_37 a5
AGi5 | DIFFIO_RX_B26p,DQ4B,B_A_14 DIFFIO_RX_B38p,DQ5B,B_A 4 [FAH15 DDR3 FPGA AS DDR3 FPGA DO2>  AH23 | DIFFIO_TX_B60n,DQ8B,B_DQ_19 DIFFIO_RX_B78n,DQ10B,B_DQ_36 ﬁx
<2 DIFFIO_RX_B26n,DQ4B,B_A_15 DIFFIO_RX_B38n,DQ5B,B_A 5 [-A 14 DDR3 FPGA AG Aj5 | DIFFIO_TX_B61p,DQ8B,B_DQ_22 DIFFIO_RX_B79p,GND ~Ag57
DIFFIO_TX_B40p,DQ5B,B_A 0 [FAKT4 DDR3 FPGA AT DIFFIO_TX_B61n,DQ8B,GND DIFFIO_RX_B79n,GND —aps
= DIFFIO_TX_B40n,DQ5B,B_A_1 DIFFIO_TX_B80p,DQ10B,B_DM_4 ﬁ
ECSXFCD Fa9s DIFFIO_TX_B80n,DQ10B,B_DQ_39 [——— =
Manufacturer = Altera Corp b 5CSXFC6D_F896
PART_NUMBER = 5CGXFC7D7F31C8NES _ Manufacturer = Altera Corp
HSMC LVCMOS INTERFACE PART_NUMBER = 5CGXFC7D7F31C8NES
DDR3_FPGA CKE
(13)DDR3_FPGA_CKE X DDR3 FPGA GLK P
(17)HSMA_CLK_OUT P1 — — USER_DIPSW_FPGA[3:0] (23) E}gggggg{igﬁ_gtﬁ_g X DDR3 FPGA GLK N — DDR3_FPGA BA[2:0] (13)
(17)HSMA_CLK_OUT N1 USER_PB_FPGA[1:0] (23 - o DDR3 FPGA DMO DDR3_FPGA_DM[3:0] (13)
<:| LVCMOS Only <<: USB B2 DATA[7:0] USB B2 DATAI7:01 (25 (13)DDR3_FPGA_DMO < DDR3 FPGA DM I:>
(17)HSMA_CLK_IN_P1 — > _B2_DATA[7:0] (25) (13)DDR3_FPGA_DM1 {__DDR3 FPGA DM2
USER_LED_FPGA[3:0] (9,23) (13)DDR3_FPGA_DM2 X DDR3 FPGA DM3 DDR3_FPGA_DQS_P[3:0] (13)
(17)HSMA_CLK_IN_N1 > (13)DDR3_FPGA_DM3 NG
L > USB FULL USE FULL (25) DDR3 FPGA CSn LA FPGADAS N3] (13
USB_EMPTY >§:| USB_EMPTY (25) E]gggggg{ggﬁﬁgﬂ {__DDR3 FPGA WEn
USB_SCL {__DDR3 FPGA RASH
USB SDA ng ggk (255) (13)DDR3_FPGA_RASN X DDR3 FPGA CASh DDR3_FPGA_DQ[31:0] (13)
(16,17,23) HSMA_PRSNTn USE B2 CIK > usB s C(LK)(1625) (13)DDR3_FPGA_CASn >
1 USE RESETH Uon Reatte (o DDR3 FPGA BAO — DDR3_FPGA A[14:0] (9,13)
USB OEn USB_OEn (25) (13)DDR3_FPGA BAO __DDR3 FPGA BA1
(17)HSMA_D[3:0] > USE RDn UsB fon (o) (13)DDR3_FPGA_BA1 X DDR3 FPGA BA2
—_— USB_WRn USB_WRn (25) (13) DDR3_FPGA_BA2 {__DDR3 FPGA RESETn
(17)HSMA_SDA - (13)DDR3_FPGA_RESETn <{__DDR3 FPGA ODT
17)ASMA_SCL g (13)DDR3_FPGA_ODT
PCIE INTERFACE
(3,11) PCIE_PERSTn :>>
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U21C

CYCLONE V GX SoC BANK 5

ENET1 TX DO W20
ENET1 TX D1 Ya1
ENET1 TX D2 AA25
ENET1 TX D3 AB26

2.

DIFFIO_RX_R4p,DQ1R
DIFFIO_RX_R4n,DQ1R
DIFFIO_TX_R7p,DQ1R
DIFFIO_TX_R7n

Bank 5A
5 Volt

RzQ_1,DIFFIO_TX_R1p,DQ1R

DIFFIO_TX_R12p,DQ2R
DIFFIO_TX_R12n,DQ2R

DIFFIO_RX_R13p,DQS2R

(fyclone V GX SE)C Bank 5 & 6 |

IS = AR Eg‘(;‘g’ﬁggg DIFFIO_RX_R8p,DQ1R DIFFIO_RX_R13n,DQSn2R
ENETT RX DI AAs4 | DIFFIO_RX_R8n,DQ1R DIFFIO_TX_R14p
ENETRX Do ABoz | DIFFIO_RX_R9p DIFFIO_TX_R14n,DQ2R
ENETT RX Ds——AE27 | DIFFIO_RX_Ron DIFFIO_RX_R15p,DQ2R
ENETT RX ERROR (19] AEzs | DIFFIO_TX_R10p,0Q2R DIFFIO_RX_R15n,DQ2R
QENETT RX DV (9] Vo3| DIFFIO_TX_R10n,DQ2R DIFFIO_TX_R16p,DQ2R
& ENETT RXCLK(19] V4| DIFFIO_RX_R11p,DQ2R DIFFIO_TX_R16n
> DIFFIO_RX_R11n,DQ2R
ENET1_TX CLK FB(19) W25 Bank 5B
g< ENET2 RX_ERROR (19) V25 B:Ei:g—gé—mgp 2.5 Volt
<« ENET2 RX DV (i9) AC28 _RX_R17n
<«SDI TX_SD HDn (20] AC29 DIFFIO_TX R18p,DQ3R
X SDT RSTT(20) ‘AB30| DIFFIO_TX_R18n,DQ3R
g< SDI TX_EN (16,20) ___AA30 B:EE:O—E§—219P'BQ3E
& SDI RX_BYPASS (16.20AB28 O_RX_R19n,DQ3
Q& SDIRX EN(i620 — AA2S DIFFIO_TX_R20p,DQ3R
SD1 FAULT (20) AD50| DIFFIO_TX_R20n,DQ3R
K } DIFFIO_TX_R24p,DQ3R
AG30

RzQ_2,DIFFIO_TX_R24n

5CSXFC6D_F896
Manufacturer = Altera Corp
PART_NUMBER = 5CGXFC7D7F31C8NES

ENET1 _TX D[3..0

.

ENET2 17X D[3.0

19)
3.0] (19)
19)

ENET2 AX DI3.0] (19)

(1
(1
(1
(1
(1
(1
(1

U21D
CYCLONE V GX SoC BANK 6
100, 1% 410 D27
I\/\/\RDDRS HPS Ao Foe | HPS_RZQ 0 Bank 62 K28 DDR3 HPS_DMO
= BBRIHPS AT Gso| HPS_DDRHPS_A 0 1.5 ve1  HPS_DDRHPS_DM 0 FNfa BORTHPSBAS O
DDR3 HPS A2 _F2g | HPS DDRHPS A 1 HPS_DDR.HPS_DAS 0 Mig bDR3 HPS DQS NO
DDR3 HPS A3__Fa0 | HPS_DDR.HPS A 2 HPS_DDRHPS_DQS# 0 "k33 DDR3 HPS DQO
DDR3_HPS A4 _J25 | HPS DDRHPS A 3 HPS_DDR,HPS_DQ 0 "K22 DDR3_HPS DQ1
DDR3 HPS A5 J27 | HPS DDRHPS A 4 HPS_DDR.HPS DQ 1 mH35 PpR3 HPS DQ2
DDR3 HPS A6 __F2g9 | HPS DDRHPS A 5 HPS_DDR,HPS DQ 2 "G28 DDR3 HPS DQ3
DDR3 HPS A7 _E2g | HPS DDRHPS A 6 HPS_DDR,HPS DQ 3 55 DPDPR3 HPS DQ4
DDR3 HPS Ag_H27 | HPS DDRHPS A 7 HPS_DDR.HPS DQ 4 54 PpR3 HPS DQ5
DDR3 HPS A9__G2e | HPS DDRHPS A 8 HPS_DDR,HPS_DQ_5 ~j30 DDR3 HPS DQ6
DDR3 HPS A0 D29 | HPS DDRHPS A 9 HPS_DDR,HPS DQ 6 [~ j55 DDR3 HPS DQ7
BBR3HPS AT Gao| HPS_DDRHPS_A_10 HPS_DDR.HPS_DQ_7
DDR3 HPS Aiz B30 | HPS_DDRHPS A 11 M28 DDR3 HPS DM1
AG27 _ ENET2 TX DO DDR3 _HPS A13 C29 | HPS DDRHPS A 12 HPS_DDR,HPS DM 1 N385 DpR3_HPS DQS Pi
DDR3 HPS Ai4 Ha5 | HPS DDRHPS A 13 HPS_DDR,HPS_DQS 1 "'No4 DDR3 HPS DQS NI
AG28  ENET2 TX D1 G25 :ﬁ%ggg:ﬁgfﬁ{g Hpﬁﬁgogbgpﬁﬁgoggg K26 _DDR3_HPS DQ8
AF28  ENET2 TX D2 * _DDRHPS_A_ _DDR,HPS_DQ_8 155 ppr3 HPS DQY
V23 ___ENET2 TX D3 DDR3_HPS_CLK_P M23 HPS_DDR,HPS_DQ 9 ["k59 PDR3 HPS DQ10
W2FGIENET2 TX EN _—— DDR3 _HPS CLK N L23 :E%BBS’:ES%&# :E%BB&:E%S%}? K27 DDR3 _HPS DQi1
AF29 _ ENET2 RX DO DDR3 HPS CKE__ L29 _DDR,HPS _DDR,HPS_DQ_11 56 DDR3 HPS DQi2
AF30 __ENET2 RX DI 30 :Eg—gggﬂﬁg—gﬁg—? EEE_BBE’:ES_SS_E M27 DDR3 HPS DQ13
AD26 __ENET2 RX D2 DDR3 HPS BA0 ““E29 _DDR,HPS_CKE _DDR,HPS_DQ_13 58 DDPR3 HPS DQi4
AC27 _ENET2 RX D3 DDR3 HPS BA1__ J24 | HPS DDRHPS BA 0 HPS_DDR,HPS _DQ_14 "3 HpR3 APS DQ15
AH309 ENET2 RX CLK DDR3 HPS BA2 __J23 :ﬁg—ggg'nﬁg—gﬁ—; HPS_DDR,HPS_DQ_15
AG30(19)ENET2 TX CLK FB » ngg EE: gﬁgﬂ Egg HPS_DDR.HPS_RAS# HPS_Gl14 ﬂ'}"zis
DDRT TIPS WE.—Gos | HPS_DDRHPS_CASH# HPS_GI13 (s
DDR3 HPS CsaHea | HPS_DDRHPS_WE# HPS_GI1 ~rag ™
HPS_CS# 1
DDR3 HPS ODT Hgg HPS_DDR.HPS_ODT 0
<=2 HPS DDR.HPS_ODT 1
DDR3 HPS DM2 R28 W27 DDR3 HPS DM4
DDR3 HPS Das P2 Rig | HPS DDR,HPS DM 2 Bank 6B HPS_DDR,HPS_DM_4 ™15 HpR3 HPS DQS P4
DDR3_HPS_DQS N2 Ris | HPS DDRHPS DQS_2 1.5 vorr  HPS_DDRHPS_DAS 4 ™53 DpRs HPS DQS N4
DDR3 HPS DQis Uze | HPS DDRHPS DQS# 2 HPS_DDR,HPS_DQS# 4 "W HpR3 HPS DQ32
DDR3_HPS DQi17_T26 | HPS_DDR.HPS DQ 16 HPS_DDRHPS_DQ 32 ["R34 DDR3_HPS DQ33
DDR3_HPS DQ18_N2g | HPS DDRHPS DQ 17 HPS_DDRHPS_DQ 33 "G57 DDR3_HPS DQ34
DDR3_HPS DQi9_Nzs | HPS DDR.HPS DQ 18 HPS DDR,HPS DQ 34 "v28 DDbR3 HPS DQ35
DDR3 HPS Da20 P26 | HPS DDR,HPS DQ 19 HPS_DDR,HPS_DQ 35 ™T55 HpR3 APS DQ36
DDR3_HPS Dqa1_pe7 | HPS DDRHPS DQ 20 HPS_DDRHPS_DQ 36 25 DDR3_HPS DQa7
DDR3_HPS D2z Nz7 | HPS DDRHPS DQ 21 HPS DDR,HPS DQ 37 "v27 DDR3_HPS DQ38
DDR3 HPS DQ23 Reg | HPS DDR,HPS DQ 22 HPS_DDR,HPS DQ 38 "y59 PpR3 HPS DQ39
HPS_DDR,HPS_DQ_23 HPS_DDR.HPS_DQ_39
DDR3 HPS DM3 W30 N30 USER_DIPSW_HPS0
DDR3 HPS DQs P3 Re2 | HPS_DDR,HPS DM 3 HPS_GI10 —pag USER DIPSW_HPS1
DDR3 HPS DQs N3 Rai | HPS_DDR,HPS_DQS_3 HPS_GI9 ~pa5 USER DIPSW_HPS2
DDR3 HPS DQo4 P24 | HPS DDRHPS DQS# 3 HPS_GiI8 ~yag USER_DIPSW_HPS3
DDR3 HPS D25 P25 | HPS DDR,HPS DQ 24 HPS_GI7 135 USER _PB_HPS0
DDR3 _HPS D26 _T29 | HPS_DDRHPS DQ 25 HPS_GI6 g USER PB_HPS1
DDR3 HPS D27 _T2g | HPS DDRHPS DQ 26 HPS GIS 55 USER_PB_HPS2
DDR3 HPS DQ2s_Rey | HPS DDRHPS DQ 27 HPS_Gl4 a5 USER PB_HPS3
DBR3 HPS Da2s Ra6 | HPS_DDRHPS_DQ_28 HPS_GI3 [yag
DBR3 HPS DAso Vao | HPS_DDR.HPS_DQ_29 HPS_GI2 [~y5g
DBR3 HPS Dasi Wag | HPS_DDR.HPS_DQ_30 HPS Gl [—=—
HPS_DDR,HPS_DQ_31 P30 DDR3 HPS RESETn
HPS_DDR,HPS_RESET#
5CSXFC6D_F896
Manufacturer = Altera Corp
PART_NUMBER = 5CGXFC7D7F31C8NES
DDR3_HPS CLK P
(14)DDR3_HPS_CLK_ BDRSHPS CIK N
(14)DDR3_HPS_CLK_ DDR3 FIPS GKE DDR3_HPS_BA[2:0] (14)
(14)DDR3_HPS_CKE
4)DDR3_HPS_BAO DDR3 HPS BA1
4)DDR3_HPS_BA1 DDR3 HPS BA2
4)DDR3_HPS_BA2 DDR3 HPS RASH DDR3_HPS_DQS_P[4:0] (14)
4) DDR37HPSiRASn DDR3 HPS CASn
4)DDR3_HPS_CASn DDR3 HPS WEn DDR3_HPS_DQS_N[4:0] (14)
4)DDR3_HPS_CSn
DDR3_HPS_DQ[39:0] (14)
(14)DDR3_HPs opT «____—DDR3 HPS ODT

(14)DDR3_HPS_RESETn

<«

o] U0 00

D
nYA

(23) USER_DIPSW_HPS[3:0]

(23) USER_PB_HPS[3:0]

1
(4,7,17) HSMA _CLK_OUT P[2:1]
>
(4,7,17) HSMA_CLK_OUT N[2:1]
>
(7,17) HSMA_TX_D_P[16:0]
>
(7,17) HSMA_TX_D_N[16:0]
>
(7,17) HSMA_RX_D_P[16:0] -
(7,17) HSMA_RX_D_N[16:0] —
Si571 VCXO
(4,8)SDI_CLK148 DN <1
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2.5V_HPS say Cyclone V GX SOC Bank 7 Micro SD / USB INTERFACE

U21E ——L%USB SLAILIAY <> USB_DATA[7..0] (22)
R393
L 70K 190 R392 CYCLONE V GX SoC BANK 7 ETHERNET INTERFACE
S 4.70K, 1% MICTOR_RSTn c27 ENET HPS TXDI[3..0]
2.5V _HPS HPS RESETn F23 HPS—”RSE Bank 7A AN TX UARTO TX SPIM PS GPY D24 (24)UART TX _—— K] ENET_HPS_TXD[3.0] (18)
JTAG HPS TDO (12) Bzg | HPS_nPO CANO_TX,UARTO_TX,SPIM1_SS0,HPS_GPIO66 —gog (24)UART RX_| ENET HPS GTX CLK
— HPS_TDO CANO_RX,UARTO_RX,SPIM1_MISO,HPS_GPIO65 > ENET_HPS_GTX_CLK (18)
HPS EN 2.5V G23 — _RX, _RX, ~MISO,HPS (I832227) 12C_SCL_HPS ENET HPS TX EN
VCC_HPS 12C0_SCL,UART1_TX,SPIM1_MOSI,HPS_GPIO64 ENET_HPS_TX_EN (18)
JTAG _HPS_TMS (12) A29 - _SCL, _TX _MOSI,HPS {8@227) 12C SDA HPS _ S ENET_HPS MDC S
25 JTAG HPS TCK (12) H55 | HPS_TMS 12C0_SDA,UART_RX,SPIMi_CLK,HPS_GPIO63' [°553527 GAN .0 TX < ENET HPS RESETn S ENET_HPS_MDC (18)
ARG HPS TRST Asg | HPS_TCK UARTO_TX,CANO_TX,SPIM1_SS1,HPS_GPIO62 |~B5554) GAN G RX ENET_HPS_RESETn (18,21)
JTRG BPS TDI (12) 857 | HPS_TRST UARTO_RX,CANO_RX,SPIM0_SS1,HPS_GPIO61 [55 SPI CSh D
K Foq | HPS_TDI SPIMO_SS0,CAN1_TX,UART1_RTS,BOOTSELO,HPS_GPIO60 [g5= SPGB0 ENET HPS RXDI3.0]
SIK OSCT (0] 5| HPS_PORSEL SPIM0_MISO,CANT_RX,UART1_CTS,HPS_GPIO59 555 3P VOS] » ENET_HPS_RXD[3..0] (18)
R6 B< SIK 0562 (10) Fo5 | HPS_CLK1 SPIMO_MOSL,12C1_SCL,UARTO_RTS,HPS_GPIO58 |—455 SPISCK
HEADER, 1x3-PIN HPS_CLK2 SPIMO_CLK,12CT_SDA,UARTO_CTS,HPS GPIOS7 "33 Ravy, 22 TRACE_DATA? ENET_HPS_RX_CLK
TRACE_D7,SPIST_MISO,12C0_SCL,HPS_GPIO56 ENET_HPS_RX_CLK (18)
J26 3.3V TRACE_CLK_MIC R391 0 B26 _D7, _MISO,12G0_SCL,HPS C24___R376 55 TRACE DATA6 ENET_HPS _RX DV
TRACE_CLK,HPS_GPI048 TRACE_D6,SPIS1_SS0,l12C0_SDA,HPS_GPIO55 1 ENET_HPS_RX_DV (18)
1 10.0K_R239 TRACE DATAO0 __R375 22__B25 _CLKHPS _Ds, _S80,12C0_SDA,HPS G21_R396 22 TRACE _DATA5 ENET_HPS _MDIO
5 UART CLKSELO 38.3 TRACE DATAT —Ra7S 55—Go5 | TRACE_DO,SPISO_CLK,UARTO_RX,HPS_GPIO49 TRACE_D5,SPIS1_MOSI,CAN1_TX,HPS_GPIO54 ~ass—Raoz 55 TRAGE DATAL ENET HPS N < » ENET_HPS_MDIO (18)
5 o0k Ro40 : TRAGE DATAZ —R374 55— pss—| TRACE_D1,SPIS0_MOSI,UARTO_TX,HPS_GPIO50 TRACE_D4,SPIST_CLK,CAN1_RX,HPS_GPIO53 [Fi53—Rs94 55 TRAGE DATA3 ' »> ENET_HPS_INTn (18)
: TRACE_D2,SPIS0_MISO,12C1_SDA,HPS_GPIO51 TRACE_D3,SPIS0_SS0,l2C1_SCL,HPS_GPIO52 HPS RESETH
= c7d4 ENET HPS RXD1 __ B20 H19 ENET HPS GTX CLK > HPS_RESETN (16,21)
Jo 3.3V ENET HPS RX CLK G20 | NAND_DQ6,RGMIIT_RXD1,USB1_D7,HPS_GPIO25 pank 75 NAND_ALE,RGMII1_TX_CLK,QSPI_SS3,HPS_GPIO14 —B1g ENET HPS RXD2
™1 10.0k R241 220F ENET TIPS TX EN A0 | NAND_DQS5,RGMII1_RX_CLK,USB1_D6,HPS_GPIO24 NAND_DQ7,RGMII1_RXD2,HPS_GPIO26 [-551ENET HPSRXDS USER LED HPSI3.0]
> SN ckseLl ENET HPS BX DV K17 | NAND_DQ4,RGMII1_TX_CTL,USB1_D5,HPS_GPIO23 NAND_WP,RGMIl1_RXD3,QSPI_SS2,HPS_GPI027 555 SOOTSE2 > USER_LED _HPS[3..0] (23)
o0k Roao ENET HPS MDGC - B21 | NAND_DQ3,RGMII_RX_CTL,USB1_D4,HPS_GPIO22 NAND_WE,QSPI_SS1,BOOTSEL2,HPS_GPIO28 554 57)aSP1 100
: — ENET TIPS MDlo——E51~| NAND_DQ2,RGMII1_MDC,12C3_SCLHPS_GPIO21 QSPI_IO0,USB1_CLK,HPS_GPIO29 i7g GTIasPIToT S
= —|—: - ENET TIPS RXDo—Asi—| NAND_DQ1,RGMII1_MDIO,12C3_SDA,HPS_GPIO20 QSPI_IO1,USB1_STP,HPS_GPIO30 [a1q GTIasPT07 S HEADER. 1x3-PIN
HEADER, 1x3-PIN - ENET TIPS TXD3—F1g| NAND_DQO,RGMII1_RXDO,HPS_GPIO19 QSPI_I02,USB1_DIR,HPS_GPIO31 [~E1g GTIQSPIT05 S 3.3V o8
ENET HPS TxDs— F21 | NAND_RB,RGMII1_TXD3,USB1_D3,HPS_GPIO18 QSPI_I03,USB1_NXT,HPS_GPIO32 [—1g 5T)GSPT 550 R243 100K 1
ENET HPS XD J19-| NAND_RE,RGMII1_TXD2,USB1_D2,HPS_GPIO17 QSPI_8S0,B00TSEL1,HPS_GPIO33 [p1g 5TIQSPI OIS M oo 5 BOOTSELO
ENET TIPS TXDo——F20-| NAND_CLE,RGMII1_TXD1,USB1_D1,HPS_GPIO16 QSPI_CLK,HPS_GPIO34 519 ENET HPS V7T Road ook 3
NAND_CE,RGMII1_TXD0,USB1_DO0,HPS_GPIO15 QSPI_SS1,HPS_GPIO35 :
D_CMD (22 =
((2222))SSDD:DCA[){2DAT3 > — S18 | SDMMC_D3,USBO_NXTHPS_GPIO47 ke SDMMC_CMD,USBO_DO,HPS_GPIO36 |51 oo < ED:SWRéN) =
(22)SD_CLK X SD CLK AT6-| SDMMC_D2,USB0_DIR,HPS_GPIO46 SDMMGC_PWREN,USB0_D1,HPS_GPIO37 [-&1g—ap DAT0 X SD_DATO (22) .y 29
USER TED HPSo 17| SDMMC_CLK,USBO_STP,HPS_GPIO45 SDMMC_D0,USB0_D2,HPS_GPIO38 [~G17—ap AT X SD_DAT1 (22) R245 10.0K
USER LED HPST Ei8 | SDMMC_CLK_IN,USBO_CLK,HPS_GPIO44 SDMMC_D1,USB0_D3,HPS_GPIO39 177 - 550 5 SOOTSELL
USER LED HPSz Gi7 | SDMMC_D7,USB0_D7,HPS_GPIO43 SDMMC_D4,USB0_D4,HPS_GPIO40 ~e18~  USER LED HPS3 RS76 o5
SDMMC_D6,USB0_D6,HPS_GPI042 SDMMC_D5,USB0_D5,HPS_GPIO41 :
ATA4 B_DATA4 (22 = HEADER, 1x3-PIN
gg; Hggigﬂﬁg X Hgg Bﬂﬁg 8]2 RGMII0_MDC ,USB1_D6,12C2_SCL,HPS_GPIO7 ank 7D RGMII0_RXDO,USB1_D4,HPS_GPIO5 S}i ng BATA3 < HgB:DATAS 222; - S 1x3
(22) USB_DATA? X USE DATA? N17| RGMIIO_MDIO,USB1_D5,12C2_SDA,HPS_GPIO6 RGMIIO_TXD3,USB1_D3,HPS_GPIO4 515 Usp DATAS X USB DATA (22) .y 30
USBCIK NT6 | RGMIIO_RX_CTL,USB1_D7,HPS_GPIO8 RGMII0_TXD2,USB1_D2,HPS_GPIO3 ~G1g—USE DATAT X USB_DATAT (22) R247 100K 1
22)UsB_CLK & | RGMII0_RX_CLK,USB1_CLK,HPS_GPIO10 RGMII0_TXD1,USB1_D1,HPS_GPIO2 - :
USB_NXT Al4 E16___USB DATAO S USB_DATAO (22) OOTSEL2 2
(22)USB_NXT X —USE DR E£12-| RGMII0_RXD3,USB1_NXT,HPS_GPIO13 RGMII0_TXDO0,USB1_DO,HPS_GPIO1 [~F1aGODES SEL Ro48 T o0k 5 BOOTSEL?
(22)USB DIR X——USESTP 615 RGMII0_RXD2,USB1_DIR,HPS_GPIO12 RGMII0_TX_CLK,HPS_GPIOO g5 :
(22)USB._STP RGMII0_RXD1,USB1_STP,HPS_GPIO11 RGMIIO_TX_CTL,HPS_GPIO9 —— = HEADER. 1:3PIN
B 3.3V
5CSXFC6D_F896
Manufacturer = Altera Corp us4 C685 686
3.3V PART _NUMBER = 5CGXFC7D7F31C8NES IDTQS3VH257
R3 4.70K, 1% JTAG MICTOR_TMS Manufacturer = IDT 2.2uF AuF
R4 _4.70K, 1% __JTAG MICTOR TDI Ja PART_NUMBER = QS3VH257PAG
X—é 5VDC scL i—x 3.3V N 1
<—= GND SDA =—= L L 16 [yoc -
_ 51 oo L8 TRAGE_CLK_MIC =
3R ACOK 7| SHE CLEO s R33_A0.0K 3.3V SPI_MISO 2| a
9V_VPP 3.3V 3.3V (12,16,21) MICTOR_RSTng—— — MICTOR Ré’%nv M oD% Disolo R33 : va L4 MISO
Ja2 (12)JTAG_MICTOR._ TDI JTAG_MICTOR TDI__ 11 12 " MICTOR PWR1 0_Ohms 3 -
| _ > D13E D130 A HA =
1 2 13 14 MICTOR PWR2 DNI :
3] 212 SCK_SCL R258 (12)JTAG_MICTOR_TCK JTAG MICTOR TCK™ 15 B]?E B}fg 16 TRACE DAYAY ¥ R32 ;
MISO 53 416 CSn XJ4 12)JTAG_MICTOR_TMS JTAG MICTOR TMS_17 18 TRACE_DATA6 SPILMOSI 5 XJ3
s 5 6 F———=1 0 D10E D100 =2 9 0B -
— T“MOSISDA___7 3 A (12)JTAG_MICTOR_TDO JTAG_MICTOR_TDO 19 | D10 90 [20 TRACE_DATA5 ~~—— | 7 MOSI SDA A
I2C_SDA HPS R260 . O 9’ 8 10 MICTOR TRST 21 DgE DgO 22 TRACE DATA4 [2C SDA HPS 6 | | .o L=
2C_SCL HPS_R23Y. 0 119 102 23 | %8 boo 24 TRACE_DATA3
3!l 1219 8815452 25 | o7t Deo |28 TRACE_DATA2 881545-2
3 14 7 e J16 2.5V REG_HPS 27 | b6 60 28 TRACE DATA1 SPLSCK 11| o
= ADR 2X7, VT, THM, 2mm — 1 JTAG MIC_SEL R125 470K, 1% | 29 BZE Bio 30 R327 10K — O SCK_SCL
2 81| Dot o 32 R328 10K ] [2C SCL HPS10 | |\ nt ™ 3.3V
33 DSE 038 34 ___MIC 34 R330 10K 33V =
Logic 0 = pin 10 <--> pin 9 (TRST from JTAG) CON2 = 35 | D1E D10 |38 MIC 36 R331 10K )t I
Logic 1 = pin 10 <--> pin 2 (TRST from MICTOR) ~ Us? 71 boE DO (8 — —SPLOSh 14 14 — | s s
JTAG_MIC_SEL 1 10 MICTR_TRST 0 JTAG HPS TRST GND1 745 3.3V 33V 13 s=> YD LY
INT COMT R318 = GND2 775 1o == 1 CODEC_SEL 1
EeN'e) 9 (12,16) JTAG _TRST ) GND3 45 : s M
MICTOR_TRST 2 ) ,
NO* C1 25V _REG_HPS L > gmgg 3 8 | o AL
| c25  |co4 y = CON2
Logic 0 = pin 6 <--> pin 7 (Bypass) 3 8 G244 0.1uF 1 = = =
! | | GND v = . L
Logic 1 = pin 6 <--> pin 4 (Enable) [ * [ 1 Mictor38P = 0.1uF  |0.001uf _ _
= . ; = Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
NO2 NC2 — - -
O - = e Cyclone V SoC FPGA Development Kit Board
5 o 6 MIC 34 R329 DNI
W IN2 Com2 MIC_36 R332 DN Copyright (c) 2013, Altera Corporation. All Rights Reserved.
Size Document Number Rev
TS5A23157 = B _ _ _ D1
Manufacturer = Texas Instruments 1 50 0321 003 D1 (GXX 441 84R)
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Cyclone V GX SoC Bank 8

(4,17) HSMA_D[3:0]

>
(17)HSMA_TX_D_P[16:0]
>
(17)HSMA_TX_D_N[16:0] >
(17)HSMA_RX_D_P[16:0]
>
(17)HSMA_RX_D_N[16:0]
>
U24F (4,17) HSMA_CLK_OUT P[2:1] —
(4,17) HSMA_CLK_OUT N[2:1]
CYCLONE V GX SoC BANK 8 QoI HSMACIRNED
(4,9,17) HSMA_CLK_IN_N[2:1]
Bank 8A :>>
HSMA TX D _P15 B13 2.5 volt
DIFFIO_TX_T2p,DQ1T
HSMA L)S(MDA '\F';)f 5p7E é]g DIFFIO_TX_T2n.DQ1T DIFFIO_RX_T23p,DQ3T EH :;W\\ S;(( g ,58
TSVA R DT 575 DIFFIO_RX_T3p,DQ1T DIFFIO_RX_T23n,DQ3T g TSR T D RS
VAR D PTe 1 DIFFIO_RX_T3n,DQ1T DIFFIO_TX_T24p,DQAT |57 HeVA—TC Do
HSVA R D NTe F11| DIFFIO_RX_T5p,DQS1T DIFFIO_TX_T24n |55 TSVATRY D F5
TSUA T DR &15-| DIFFIO_RX_T5n,DQSn1T DIFFIO_RX_T25p (7 VA R D2
HSMA TX D _N16 B11 | DIFFIO_TX Tép DIFFIO_RX_T25n g5 HSMA TX D P6
VA RX D P B71| DIFFIO_TX_T6n,DQ1T DIFFIO_TX_T26p,DQ4T (g5 HSVATYX D16
TSVARY DT 7o DIFFIO_RX_T7p,DQ1T DIFFIO_TX_T26n,DQ4T |55 TSUARY DB
SUA T DR Ag—| DIFFIO_RX_T7n,DQ1T DIFFIO_RX_T27p,DQ4T g2 HSVA R D10
VAT DTS Ag—| DIFFIO_TX_T8p,DQ1T DIFFIO_RX_T27n,DQ4T &3 CSTATTY D FT
VAT D PT &5 DIFFIO_TX_T8n DIFFIO_TX_T28p,DQ4T [~g3 NSVA T D
TSVA TN 57| DIFFIO_TX_T10p,0Q2T DIFFIO_TX_T28n,DQ4T |35 TSUA R D B
S R DT Eg- DIFFIO_TX_T10n,0Q2T DIFFIO_RX_T29p,DQS4T 15 VA R DT
HSVA R DT Bo| DIFFIO_RX_T11p,0Q2T DIFFIO_RX_T29n,0QSn4T 55 VA T D PR
TSUA T DR s DIFFIO_RX_T11n,0Q2T DIFFIO_TX_T30p |5 TSVA—T D
TSVA T D NT3 55 DIFFIO_TX_T12p,0Q2T DIFFIO_TX_T30n,DQ4T &35 TSR D Bi
HSNA B D Fo Fa| DIFFIO_TX_T12n,DQ2T DIFFIO_RX_T31p,DQ4T &1 VAR DN
VA RY DG G735 DIFFIO_RX_T13p,DQS2T DIFFIO_RX_T31n,DQ4T g7 CSUA TC DS
TSUATCD FIa S0 DIFFIO_RX_T13n,DQSN2T DIFFIO_TX_T32p,DQ4T |pg TSVA—TC D
VAT D N4 ‘=g~| DIFFIO_TX T14p DIFFIO_TX T32n |7 TSUA R D B3
HSVA R D Pa F15-| DIFFIO_TX_T14n,0Q2T DIFFIO_RX_T33p [~Kg HSVA R D 13
HSVA R DT £75-| DIFFIO_RX_T15p,DQ2T DIFFIO_RX_T33n (g3 A TS
SUA T DR a6~| DIFFIO_RX_T15n,0Q2T DIFFIO_TX_T34p,DQ5T |—E5 HSVA—TC DS
VAT DTG Ac—| DIFFIO_TX_T16p,DQ2T DIFFIO_TX_T34n,DQ5T &g SVA TR D
SUA B D PG 5| DIFFIO_TX_T16n DIFFIO_RX_T35p,DQ5T |15 eVA R D N7
VA R D E Ge| DIFFIO_RX_T17p DIFFIO_RX_T35n,DQ5T &7 SVA TX DA
TSVA TX D 78 Aq—| DIFFIO_RX_T17n DIFFIO_TX_T36p,DQ5T [p SVAT D4
TeVATC D NG As—| DIFFIO_TX_T18p,DQ3T DIFFIO_TX_T36n,DQ5T [7g TSVATRX D P2
SR D3 75| DIFFIO_TX_T18n,DQ3T DIFFIO_RX_T37p,DQS5T [—Jg HeVA R D N3
HSVA R D15 D15 DIFFIO_RX_T19p,DQ3T DIFFIO_RX_T37n,DQSn5T [H55 HSVA—CTR OUT 73
TSVATY DB 56| DIFFIO_RX_T19n,0Q3T DIFFIO_TX_T38p [gg NSVA LK OUT 113
TRVA T DN | DIFFIO_TX_T20p,DQ3T DIFFIO_TX_T38n,DQ5T [—Fg NSVATRX D P8
ENET FPGA MDIO (18] F73 DIFFIO_TX_T20n,DQ3T DIFFIO_RX_T39p,DQ5T rg HSVA R D T0s
_ENET_FPGA_MDC (19) Hi2 | DIFFIO_RX_T21p,DQS3T DIFFIO_RX_T39n.DQST ["G7 120 SCL FPGA . . A820.26) I2C SCL
HSMA TX D _P9 D5 | DIFFIO_RX T21n,DQSN3T DIFFIO_TX T40p,DQST ["Fg |55 SDA FPGA 006,20,26) 12C_SDA >S
VAT NG &2-] DIFFIO_TX_T22p DIFFIO_TX_T40n
DIFFIO_TX_T22n,0Q3T
R427
5CSXFC6D_F896 R426
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Cyclone V GX SoC Tranéceivers and Pc;wer

U21M
Cyclone V GX SoC Transceiver
GXB_LO
% gg:g §§ Zg ((33)) ﬁEf GXB_RX_LOp,GXB_REFCLK_LOp - GXB_TX_LOp ﬁgg g; Eg:E % Zg
X POIE RX P1(3) AG2 | GXB_RX_LOn,GXB_REFCLK_LOn GXB_TX_LOn [~aB4 (3)PGIE TX P1
X PCIE RX_NT (3) ACT | GXB_RX_L1p,GXB_REFCLK_L1p GXB_TX_L1p [~AR3 (3)POIE TX N1
X PCIE RX P2 (3) AA> | GXB_RX_L1n,GXB_REFCLK_L1in GXB_TX_L1n [y (3)POIE TX P2
X POIE RX N2 (3) AAT | GXB_RX_L2p,GXB_REFCLK_L2p GXB_TX_L2p [~3 (3)POIE TX N2
GXB_RX_L2n,GXB_REFCLK_L2n GXB_TX_L2n
PCIE_REFCLK _QLO P (18
REFCLKOLp
B{ PCIE_REFCLK QLO N (W7 | o=r< ) P
CMU PLL (PCle)
GXB_L1
(20)SDI_RX_P R137 4 gg:g §§ Eg ((33)) W$ GXB_RX L3p,GXB _REFCLK L3p - GXB_TX L3p 33 g; Eg:g % Eg B;
— SDI_RX_P 0 GXB_RX L4 Uz | GXB_RX L3n,GXB REFCLK L3n GXB_TX_L3n =4 GXB TX L4 P REL_ A0 SDI_TX_P (20)SDI_TX_P
GXB_RX_L4p,GXB_REFCLK_L4p GXB_TX_L4p
< SDI RX_N GXB RX_L4 N V] T3 GXB TX_L4 N R6R A AD SDI_ TX N (20)SDI_TX N
A ¢ HSMA RX Po(17] R | GXB_RX_L4n,GXB_REFCLK L4n GXB_TX_L4n 57 (17)HSMA_ TX PO
GXB_RX_L5p,GXB_REFCLK_L5p GXB_TX_L5p )
(20)SDI_RX_N < HSMA_RX_NO (17) _R1 P3 (17)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 Re0 Overlap R24 & R19
Overlap R135 & R136 CLK 148 P T9 DNI DNI
CLK 148 N T8 EEEgtmtﬁ SMA Connector Interface
OPTION_SMA XCVR_TX P 1 J10
®
SMA Connector Interface Q
GXB_L2
J19 HSMA RX_P1(17) N2
10PTION_SMA XCVR RX|P < HSMA_RX_N1(17) N1 1| GXB_RX L6p,GXB_REFCLK L6p M4 (17)HSMA_TX_P1 NP
¢  HSMA RX_P2(17) L2 1| GXB RX L6n,GXB _REFCLK Lén GXB_TX L6p [Fy3 (17)ASMA_TX_N1 OPTION_SMA XCVR_TX_N1 Ji
X HSMA RX N2 (17) L1 Y| GXB_RX_L7p.GXB_REFCLK_L7p GXB_TX_L6n [Fper (17 HSMA_TX P2 @
X HSMA RX P3(17) —J2 7| GXB_RX_L7n,GXB_REFCLK_L7n GXB_TX_L7p g3 (T7)HSMA_TX N2 —
N N| CHSMA_RX N3 (17) _J1 3| SXB RX L8p,GXB REFCLK L8p GXB TX L7n Fhg (17)HSMA_TX_P3 CAD Note: lollo i
GXB_RX_L8n,GXB_REFCLK_L8n g§5_$§_tgﬁ H3 (17)HSMA_TX_N3 Placesr’\eﬂstors&ctapacitors
J18 REFCLK QL2 P (10) P9 — A near connectors
REFCLK2Lp
g@} 10PTION_SMA_XCVR_RX_N < REFCLK_QL2 N (10) P8 REFGLKoLN RREF_TL G1__ XCVR_RREF_TL L
ol<lo <\I| CAD Note: 5CSXFC6D_F896 R413
Place resistors Manufacturer = Altera Corp 2.00K
& capacitors PART_NUMBER = 5CGXFC7D7F31C8NES 1%
near SMA °
e connectors CAD Note:
= Place resistor near
RREF_TL pins.
SDI Reference Clocks Route away frm aggressor
2.5V_REG_HPS —
R54 DNI ‘ Co2 C66
— 0.1uF 10uF
From MAXV X3 -
[y SO ENOOL 2y 06 VoD = oS
am 2C_SDA MAX (10.16) 7 f < CLKs CLK 148 CP_C64 0.1uF__ CLK 148 P
— 2C_SCL_MAX (10168 ,f < OLK- CLK_148 CN C65 0.1uF__ CLK 148 N
3 | oD ve SI571_VCONTROL
= ST SDI_CLK148_UP (4)
_ _ R58 180K Cc53 || 1000pF
- 1 al
From FPGA =
SDI_CLK148 DN (4) R59 180K__IR57 4.99K C50 || 0.1uF
> I
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HSMA CLK IN P2 R412 100, 1% HSMA CLK IN N2 CVCIOne V GX SOC ClOCkS

U21N
Cyclone V GX SoC Clocks
(10)CLK_BOT1
L > T5 VoIt
CLK BOTH R453 o 2,’:2 CLKON,FPLL_BL_FBn,DIFFIO_RX_B31n Bank 3B
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_2 115 DDR3 FPGA As <1
N USER LED FPGAT Y16 FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTn,DIFFIO_TX_B37n,DQ5B,B_A 3
USER LED FPGA2 W15 | CLK1n,DIFFIO_RX_B39n
— USER_LED_FPGA[3:0] (4,23) CLK1p,DIFFIO_RX_B39p
= 1.5 Volt
USER_LED FPGA3 AB17 Bank 4A
CLK2n,DIFFIO_RX_B47n
[ CLK ENET FPGA PHY (10) CLK ENET _FPGA PHY| __AA16 CLKop DIFFIO X Barp
(10)CLK 50M_FPGA > LK 50M FPGA ﬁg]g CLK3n,DIFFIO_RX_B55n
CLK3p,DIFFIO_RX_B55p
2.5 Volt
(10)CLK_TOP1 = Bank 5B
(T0)CLK_100M_FPGA B; CLK_TOP1 AA26
CLK5p,DIFFIO_RX_R21p,DQS3R
CLK_100M FPGA AB27 CLK5n,DIFFIO_RX_R21n,DQSNn3R FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTp,FPLL_BR_FB,DIFFIO_TX_R22p AE29 PCIE_SMBCLK PCIE SMBCLK D> PCIE_SMBCLK (3)
E:gggtﬁ EHE Eggﬁ Z B; &ﬁ EHE E,Egﬁ Z $§§ CLK4p,FPLL_BR_FBp,DIFFIO_RX_R23p,DQ3R FPLL_BR_CLKOUT1,FPLL_BR CLKOUTn,DIFFIO_TX_R22n,DQ3R |—~D29 (3)PCIE PRSNT2 X1 >
CLK4n,FPLL_BR_FBn,DIFFIO_RX_R23n,DQ3R
2.5 Volt
Bank 8A
(17)HSMA_CLK_IN_P2 HSMA CLK_IN_P2 H15
CLK7p,DIFFIO_RX_T1p
(17)HSMA CLK IN N2 B; HSMA CLK IN N2 G15 CLK7n,DIFFIO_RX_T1n FPLL TL CLKOUT1,FPLL TL CLKOUTn,DIFFIO_TX T4n,0Q1T AT HSMA CLK OUTO (17)HSMA CLK OUTO
qg;;‘gg%agg;’#o B; ;'g:\éAs(,\:ALBKDA'\T'O 'j]j CLK6p,FPLL_TL_FBp,DIFFIO_RX_T9p FPLL_TL CLKOUTO,FPLL_TL CLKOUTp,FPLL_TL_FB,DIFFIO_TX_T4p,DQ1T A1l _(3)PCIE PRSNT2 X4 >
CLK6n,FPLL_TL_FBn,DIFFIO_RX_T9n

5CSXFC6D_F896
Manufacturer = Altera Corp
PART_NUMBER = 5CGXFC7D7F31C8NES
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PLL

[¢)

3.3V
T DNI
214 |c211 PCIE_REFCLK QLO P PCIE REFCLK SYN P
2.5V_REG_HPS R250
2.5V_REG_HPS AUF |2.2uF PCIE_REFCLK QL0 N PCIE_REFCLK SYN N
) R252
DNI
R13 1.00K__ SI570 EN 1 |o7 =
R7 DNI__12C SDA MAX
R14 DNI___2C_SCL_MAX AUF |2.2uF U49
1
X1 10 3332 6 CLK DIFF1 P 08)PCIE REFCLK QLO P ——
I:> SI570 EN (12,16) 2 OE VGG 6 = DanP:Consider to remove ac couplingl c207 ||DNI R253
" 2 | our 7 CLK_DIFF1 N Q8)PCIE REFCLK QLO N ———
REED) I2C_SDA_MAX (8,10,76, SDA CLK+ 4 _ REFCLK QL2 C P C19 0.1uB)REFCLK QL2 P > 25.00MHz ou R254
T Ris 700, 1% | 4 2
[ 12C SCL MAX(B10.8) o oLk 15 JREFCLK QL2 C N C18 0.1uBB)REFCLK QL2 N ——— I {1 1 8 |\ NCLKIN 8 CLK DIFF2 P R%i)gPCIE REFCLK SYN P ———
3 GND NG 1 DanP:Consider to DNI termination ‘CZOG IDNI :I g VSS 9 CLK DIFF2 N R(é?]PCIE REFCLK SYN N :>>
=  SB70 | VSs2
Si570 Programmable Oscillator 2.5V_PLL1 2.5V_REG_HPS = b Si52112
(Do oom &Vt L7 = PART_NUMBER = SI52112-A1-GM2
12C Address 66 HEX 113 83 84 95 102 Manufacturer = Silicon Laboratories
742792780 (12,16) CLK125A_EN CLK125A EN
AuF 0.1uF 0.1uF p.1uF [0.1uF D
2.5V_REG_HPS X5
c89 HDNI _ = T _R436 1.00K_CLKi25A EN 1 [ ouT |4 (GICLK ENET FPGA P ———
Y2
u29 2.5V PLL1 2 5 (9)CLK ENET FPGA N
"i[ 25.00MHz Voor L2 1v8_PLL 2.5V_REG_HPS NC OUTn L >
4 2 1 24 3
0—|:|—_|_ CLKIN_P VDD2 v Yele) GND
- 3 CLKIN_N VDDO3 | ; 25Y_PLL1 _[Ca65 _[Cae4 SOV :l—:
J SIS 2.5V PLA CLKIN 38802 16 1v8_PLL L27 1v8 0.1uF_[10uF
S Ri10 DNI 4 O1 20 25V PLLT [ _ A T 0SC1_CLK_SEL = HIGH selects (OSC1_CLK_SMA) SMA input 2.5V_REG_HPS
e R109 DI 51 12C_LSB VDDOO ca83_fca8d 503 _[c504 = OSC1_CLK_SEL = LOW selects (OSC1_CLK_SYN) Si5356A input
= 6 EBE&—E TR L8 R111 1.00K 74279278 25V CLK MUXL29 A
1 — Ei.1uF JAuF JuF Ei.1uF
= I2C_SCL_MAX (8,101%6 9 = = = = 674 679
> ScL 8%25‘ 10 (9)CLK BOTH —— 1oom 742792780
<C> 12C_SDA_MAX (8,10196) SDA 13 < AuF AuF
CLK2B 44— - Us2 e MG
CLK2A | 0SC1_CLK_SYN 10 A o- =
CLK1B |HHE—x J3e 7 8”2’”1? S 88
18 6)CLK_OSC2 _ 25Mhz 1 0SC1_CLK SMA N
CLkin [1E—8 — (Y gsn | 8¢
1 CLK_SEL LK 1
CLKOB 2; (9)CLK TOP1 156.25M 2> e (15 SEL3 Qs g RSSSW&C o€ L >
CLKOA £ » Lr><r°'><\l| 71 SEL2 Q2 7=
— 167 SEL1 Qt 75~
23 R103 R263  25V_REG_HPS SELO o QO
RSVD_GND 55 DNI DNI T 9 33
EPAD - en 292
1v8 2.5V REG_HPS . cMOSE
Si5338A-CUSTOM = ICS83054AGI-01 <o
155 165 769 153 Manufacturer = Silicon Labs PART_NUMBER = ICS83054AGI-01LFX<| J13 25V_REG_HPS
PART _NUMBER = Si5338C-A01917-GM Manufacturer = IDT 1 OSC1 CLK SEL  1.00K. . 874
.1uF .1uF Ei.1uF Ei.1uF Si5356 Programmable Oscillator Use Clock Control GUI (Defaults 25MHz, = 2
= = = = 2.5V _REG_HPS 25MHz,25MHz,25MHz, 100MHz, 100MHz,50MHz, 50MHz) = ]
uss T I2C Address 70 HEX CON2 —=
24
G135 |[DNI_ 1 VDD 77 1v8
I l v3 2 §’§*8t§m5 vbD 1V8 2.5V _REG_HPS T_R7 10.0K 1V8
. 20 X4 1v8 u23
™ 25.00MHz VDDOO T
4 2 vVDDO1 12 -GS0 NS Lyen  vee [ 21 vop 8 R72 22 (16)CLK_50M_MAX
E__|_ VDDO2 57 1v8 2 3 CLKIN 50 3 CLKOUT1 ~9Regq 22 (9)CLK 50M _FPGA Bg
= VDDO3 GND OUT e CLKIN CLKOUT2 g
C134 | |oNE ) CLKoA | 22(9ICLK ENET FPGA PHY —— EHS c114 50MHz C361 | C362 6, o CLKOUT3 =
' OLKOB 21— 25Mnz = -5 7y OE2  OE_0SC F—x 1v8
e 12,f 0 AuF __PAuF 2.2uF  |0.1uF 5) Ocs .
= 19 18 (19) CLK_DUAL_ENET PHY = = " 1 391 392
i 3, P2 CLKIA 7 I 2o . . = = GND [——
2._5|5_V_REG_HPS 5 Eg CLK1B 7 SL18860DC = AuF _PAuF
6 14 (16)CLK_100M_MAX Manufacturer = Silicon Labs = =
P6 CLK2A > l = =
€122 [ci54 . P 100Mhz PART_NUMBER = SL18860DC
AuF AuF 8 10 9)CLK_100M_FPGA
:%E — »<—— LOS gtgg ) @) L > 100Mhz TP7
. Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
RSVD_ GND | 22 L e Cyclone V SoC FPGA Development Kit Board
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Cyc]one V GX SoC Configurations

USER /O INTERFACES

2.5V_REG_FPGA

FPGA DCLK R433 DNl C463 ||DNI
[
R432 = U21G
DNI . .
Cyclone V GX SoC Configuration
= JTAG_FPGA TMS (12) V9
§§:‘ JTAG _MUX_TCK(12,16,17) ACE | TMS Bank 32
™ JTAG FPGA TDI (12) Us %‘I‘ 2.5V BANK
|:§< JTAG_FPGA_TDO (12) ABS | 100
AD7
FPGA CONFIG D[15:0] (15,16) — CLKUSR,DIFFIO_RX_B5p,DQ1B
> [ FPGA DCLK (1548 | 1o
Eﬁgﬁ 88“2@ B? QES AS_DATA0,ASDO,DATAOQ
AS_DATA1.DATA1
FPGA_CONFIG D2 AE3 | AS_
AS_DATA2.DATA2
FPGA_CONFIG_D3 AC7 | AS_
AS_DATA3.DATA3
FPGA _CONFIG D4 ABS
FPGA CONFIG D5 AEQ '| NCSO,DATA4
FPGA_CONFIG_D6 AE12 | DATASDIFFIO_TX B2n
FPGA CONFIG D7 ADo | DATA6,DIFFIO_RX_B1n,DQ1B
FPGA CONFIG 8 Ab77| DATA7,DIFFIO_TX_B2p,DQ1B
FPGA GONFIG D9 AF10 | DATA8,DIFFIO_RX_B1p,DQ1B
FPGA CONFIG D10 Ab70-| DATA9,DIFFIO_TX_B4n,DQ1B
FPGA CONFIG DTi AETT| DATA10,DIFFIO_RX_B3n,DQSn1B
FPGA GONFIG D12 Aco | DATA11,DIFFIO_TX B4p
FPGA CONFIG D13 ARa | DATA12,DIFFIO_RX_B3p,DQS1B
DATA13.DIFFIO_TX_B6n,DQ1B
Eﬁgﬁ ggmg:g B}g Qg; DATA14.DIFFIO_RX_B5n,DQ1B PR_READY,DIFFIO_TX_B8n,DQ1B ﬁ?g E}g;g,ﬁgﬁ §§ Bgﬁ‘?
DATA15.DIFFIO_TX_B6p,DQ1B PR_DONE,DIFFIO_RX_B7n [aFx (16]FPGA PR ERRGR
PR_ERROR,DIFFIO_RX_B7p
PR_REQUEST.DIFFIO_TX_R1n.DQ1R -An28 (16)FPGA PR_REQUEST
Bank 5A AH29 (16)FPGA_CvP_CONFDONE
P~ CvP_CONFDONE,DIFFIO_TX_R3n.DQ1R A= WAXY FPGA SSEL
CRC_ERROR,DIFFIO_RX_R2n <] MAX_FPGA_SSEL(16)
CPY RESETM)?'ZF?,;)GA s QE% DEV_CLRn,DIFFIO_TX_R5n,DQ1R nPERSTLO,DIFFIO_RX_R6p,DQS1R wg; (ﬂf Sg;&ﬁ%‘m
(16)MAX_FPGA_MOSI » DEV_OE,DIFFIO_TX_R5p nPERSTRO,DIFFIO_RX_R6n,DQSn1R ’
(16)MAX_FPGA MISO & ] MAX_FPGA MISO AD25 1 \NIT_DONE,DIFFIO_RX_R2p nGEO,DIFFIO_TX_R3p,DQiR [-~J29 MAX FPGA SCK ¢ \1ax_FPGA_SCK (16)
FPGA nCONFIG (16) J5 L9 (16)MSEL4
X FPGA _nSTATUS (16) F4 7| NCONFIG Bank 9A MSEL4 M7 {6)MSEL3_ 5
X FPGA_CONF_DONE (16) F3 | NSTATUS 2.5V BANK MSEL3 "Gg (16)MSEL2_
CONF_DONE MSEL2 [—ee—reIMSELT <
mggté 8 (16)MSELO
2.5V_REG_FPGA
| R397 10K FPGA nSTATUS
( G5 .
L R4t 10K FPGA_CONF_DONE nC
| Rats 10K_FPGA nCONFIG ) 5CSXFCBD_F896
Manufacturer = Altera Corp
PART_NUMBER = 5CGXFC7D7F31C8NES
R414 10KJTAG_FPGA TDI

2.5V_REG_FPGA

7

TDAO6HOSB1

Sw3
1 —T] 12 MSELO R306 1.00k
2| —— [11_WMSELi Ra0s 1.00k
3 |a—— [ 10__MSEL2_R304 1.00k
46— — [[@  WSEL3 R303 1.00k
g —r— |8 MSEL4 R302 1.00k
—T
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3

1

USB Blaster Prc(u_grammlng Header

2
When Pins 1 & 5 are:

[¢)

2-_?_\/{*252,HPS 100k 25v REG HpLUSes JTAG mode only) 2.5V_REG_HPS TS5A23157 Switch Functions LOW --> NC to/from COM = ON and NO to/from COM = OFF
00 Y REGHES JTA HIGH --> NC to/from COM = OFF and NO to/from COM = ON
USB DISAHLEn |25) 2 [ | 1 (12,25) JTAG_TCK
] g g JT"}?Z EE)AJSTTAE(;? TT'\TS > e Logic 0 = pin 10 <--> pin 9 (HPS Bypass) Uy
2 Logic 1 = pin 10 <--> pin 2 (HPS Enable
. s T meio o von] gic 1 = pin 10 <> pin 2 { )
Fo00 9 (12.25) JTAG_BLASTER TDTQ —> 01 ook > HPS_JTAG_EN 1 'N1—l> ............. comy |10 JTAG MUX TDO
0 70247-7057 JTAG_MUX_HPS_TDI 0 HPS 2 |\ o @) 9 FPGA 0(11.12) JTAG FPGA TDI,,——
= JTAG_BLASTER TDO __ R202 DNI JTAG_BLASTER_TDI R40 Of ¢ 2.5V_REG_HPS R24
(6.16) JTAG_TRST 1 0
(6,16,21) MICTOR RSTB; Populate R58 if you would like to Logic 0 = pin 6 <--> pin 7 (HPS Bypass 3 8 C266 || _0.1uF
Master the JTAG chain through Logic 1= gin 6 <o gin 4 ngS E%gbb)) i GND Ve ° A 2.5V_REG_HPS
s JTAG Chain Control 2.5V_REG_HPS JTAG_MUX_TMS _ 41 \os NGo | L BP HPS TMSR25 ) 1.00k
1 —1] 8 HPS JTAG_EN R325 1.00k HPS_JTAG_EN 5 6 (6,12) JTAG_HPS_TMS
2 |.—— [7__FPGA JTAG EN __R324 1.00k 'Nz_l> com2 >
S fi—r— [ 8 HSMA JTAG EN  R323 1.00k Logic 0 = pin 10 <--> pin 9 (FPGA Bypass)
4 — 5 MAX_JTAG_EN R322 1.00k Logic 1 = pin 10 <--> pin 2 (FPGA Enable)Ess5A23157
=i TDA04H0SB1 ON = not-in-chain
OFF = in-chain (10,16) CLK125A_EN CLK125A EN FPGA JTAG_EN LIV omi 19 HSMA 017)JTAG HSMA TDI_——,
Sw2 2.5V_REG_HPS (10,16) SI570_EN < SI570_EN g C R26
8 [— 1 CLK125A EN R317 10.0K (16)FACTORY_LOAD 4 FACTORY_LOAD JTAG_FPGA TDO (11) 2 . . 9 (11,12) JTAG_FPGA TDI
7| =—.12 Sb70 EN R308 10.0K (16) SECURITY_MOD! 4 SECURITY_MODE L > NO1 NC1 25V _REG_HPS S
6 | —— i 3 FACTORY LOAD _Ra07 10.0K 1%§ 10 |
5 944 SECURITY MODE _R287 10.0K Logic 0 = pin 6 <--> pin 7 (FPGA Bypass) 3 8 C265 0.1uF
—T— . . N GND V @
o S o Logic 1 = pin 6 <--> pin 4 (FPGA Enable) _[_ ’ 1 2.5V_REG_HPS
) 3.3V JTAG_MUX_TMS _ 4 10 . 7 BP_FPGA TMS _ R27 1.00k
I u1e NO2 0. 7@ Ne2
16 [co FPGA JTAG_EN 5 |N2_I>__“g com |6 (I11JTAG FPGA TMS ——
JTAG_MUX_TCK 2
11,12,16,17) JTAG_MUX_TC ) , ,
( ) K< 10A— VA |4 (BLJTAG HPS TCK ——— Logic 0 = pin 10 <--> pin 9 (HSMA Bypass& TS5A23157
(6,12) JTAG_MICTOR_TCK [__ JTAG_MICTOR_TCK 3 HA —’g’ Logic 1 = pin 10 <--> pin 2 (HSMA Enable}®
HSMA_JTAG_EN LIV comt 10 MAX ANATBLITAG_MAX_TDI —>
(12)JTAG_MUX_TMSK JTAG MUX TMS 5108 N R P N R28
_MUX_TMSK ~—— g [ 16120JTAG HPS TMS ——, [ JTAG HSMA TDO(17) 2 |\, O Nt |2 JTAG_HSMA_TDI
(6,12) JTAG_MICTOR_TMS [__» JTAG MICTOR TMS6 | | _—;— T 0 2._TVV_REG_HPS
Logic 0 = pin 6 <--> pin 7 (HSMA Bypass) 31 anD v 8 L C264 || O.1uF
JTAG_MUX_HPS_TDI ——— JTAG MUX HPS TDI_11 |, \ o (6LTAG HPS TOI Logic 1 = pin 6 <--> pin 4 (HSMA Enable) —_ [ 1 2.5V_REG_HPS
Yo —>» = o =
(6,12) JTAG_MICTOR TDO  (\——— JTAG_MICTOR_TDO 10 |, __ JTAG_MUX_TMS 41 \os ~ NG2 |1 BP_HSMA TMS R29 1.00k
' HSMA_JTAG_EN 5 e 70 6 (17)JTAG_HSMA_TMS
(11,12) JTAG_FPGA_TDI JTAG FPGA TDI 14 'Nz—l> COM2 >
<« 10D \ v [12(6)JTAG HPS TDO  (—— XJ5
(6,12) JTAG_MICTOR_TDI [ JTAG MICTOR TDI 131 p == Logic 0 = pin 10 <--> pin 9 (MAX I Bypass) TS5A23157
: s JTAG HPS SEL Logic 1 = pin 10 <--> pin 2 (MAX Il Enable) Y10
8 | onp £ |15 3.3V 88]245—2 MAX_JTAG_EN 1 'N1—l> comy 110 MUX ,\/\/{;(;:ISOJTAG MUX_TDI —>
IDTQS3VH257 C40 |g41 JTAG _HPS SEL 1 JTAG_MAX_TDO(16) 2 . “XO 9 JTAG_MAX_TDI
= Manufacturer = IDT = 2 2> NO1 ¢ 25V_REG_HPS
33V PART NUMBER = QS3VH257PAG 2.2uF E.wF
T _R43 1.00k_JTAG_HPS_SEL 1 — CON2 |ogic0= pin 6 <--> pin 7 (HSMBBypass) 3 GND Vs 8 4 C263 || _0.1uF
= Logic 1 = pin 6 <--> pin 4 (HSMB Enabl L 2.5V_REG_HPS
. JTAG_MUX_TMS 41 \os G2 | BP_MAX _TMS __ R31 1.00k
u1s MAX_JTAG_EN 5 |N2_|>__“ coMz |8 (16)JTAG MAX TMS —>
16
VCC
JTAG TCK 2 TS5A23157
(12,25)JTAG_TCK [ 3 lOA\ VA 4 JTAG_MUX_TCK [ SWTAG_MUX_TCK(11,12,16,17) Manufacturer = Texas Instruments
(6,12)JTAG_MICTOR TCK [ 3 JTAG MICTOR TCK 3 | .\ _— - PART_NUMBER = TS5A23157DGSR
JTAG_ TMS 5
(12.25)JTAG TMS [ 3 e meron s 6 'OB\;’. ve L7 JTAG MUX TMS ———\;TAG MUX_TMS(12)
(6,12) JTAG_MICTOR_TMS [___> 1B —’;
(25)JTAG_BLASTER_TDI ((}—JTAG BLASTER TDI _ 11 |oc\ . JTAG YUK T
YC <] JTAG_MUX_TDI(12)
(6,12) JTAG_MICTOR TDI  (,——— JTAG_MICTOR_TDI 10 |, __
{ XJ6
(12,25) JTAG_BLASTER_TDO [__» JTAG BLASTER TDO 14 1., \ 12 JTAG MUX TDO
YD - -
JTAG MICTOR TDO 13 3.3V Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
(6,12) JTAG_ MICTOR TDO [ _» HD == < b STAG SEL T T P ) ) go,
. s N e Cyclone V SoC FPGA Development Kit Board
GND = 2.2uF AuF 2 _b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
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8 7 6

DDR3 FPGA CLK P DDR3 FPGA CLK N

1024MB DDR3 (x32) - FPGA

700, 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 V31, DDR3 FPGA A11 RN4A 1 1651 V3§, DDR3 FPGA A8 RN4B 2 15 51 V34, DDR3 FPGA A6 RN4C 3 14 51)
_ CN6 CN4 CNS v3®> DDR3 FPGA Al __RN4D 4 1351 V33 DDR3 FPGA A4 __RN4E_ 5 12 51 v24> DDR3 FPGA Al2_RN4F__6 11 51
— DDR3_FPGA_DM[3:0] (4) 1 7] 8 1 7] 8 1 771 8 V327 DDR3 FPGA BA1__RN4G_ 7 10 51: V1 DDR3 FPGA A10__RN4H 8 9 51 V25 DDR3 FPGA A7 _ _RNGA 1 16 51:
2 [0 7 2 17 2 [ 71 vo& DDR3 FPGA A9 __RN6B__ 2 1551 V33 DDR3 FPGA A13 _RN5C__3 14 51 V172 DDR3 FPGA WEn RN5D 4 1351
_ 3 [ e 3 [ e 31 6] vil2 DDR3 FPGA ODT _RN5E 5 1251 V13 DDR3 FPGA CASn RNGF 6 11 51 vi2 DDR3 FPGA RASn RN5G 7 1051
s DDR3_FPGA_DQS_P[3:0] (4) 4,5 4,5 4 |, /51 v37Y DDR3 FPGA A14_RN5H 8 9 5 Vi DDR3 FPGA CSn__RNGA 1 16 51 V1 DDR3 FPGA BAO__RN6B__ 2 1551
1 - 1 - 1 —1_vig&2 _DDR3_FPGA BA2Z _RN6C_3 1451 V23 DDR3 FPGA A3 __RN6D 4 1351 v262 DDR3 FPGA A0 RN6E__ 5 1251
D) DDR3_FPGA_DQS_N[3:0] (4) 0.1luUF = 0.1luUF = 0.1luUF = V2 DDR3 FPGA A5 ___RN6F_ 6 11 51 RN6G 7 10 51 V25 DDR3 FPGA A2 RN6H 8 9 51
v2>_DDR3 FPGA CKE R472 470K, 8§, DDR3 FPGA RESETn _ 2.00K\/78497
> DDR3_FPGA DQ[31:0] (4) =
DDR3_FPGA A[14:0] (4,9)
D>
us7
MT41K256M16HA-125:E
Manufacturer = Micron
PART_NUMBER = MT41K256M16HA-125:E uss
DDR3 FPGA AQ N3 [ "DDR3 Device DDR3 FPGA AQ N3 [ "DDRG Device
DDR3 FPGA Al__P7 E3 DDR3 FPGA DQ16/] DDR3 FPGA Al__P7 E3 DDR3 FPGA DQO
DDR3 FPGA A2 P3| Al DQO /7 DDR3 FPGA DQ2}/1 DDR3 FPGA A2 P3| Al DQO "F7 DDR3 FPGA DQ1
DDR3 FPGA A3 N2 1| A2 DQ1 "F> DDR3 FPGA DQ17 DDR3 FPGA A3 N2 1| A2 DA "F5 DDR3 FPGA DQ2
DDR3 FPGA A4__Pg 1| A3 DQ2 "Fg~ DDR3 FPGA DQ1Y/ DDR3 FPGA A4__Pg 1| A3 DQ2 "Fg~ DDR3 FPGA DQ3
DDR3 FPGA A5 P2 | A4 DQ3 A3~ DDR3 FPGA DQ20/] DDR3 FPGA A5 P2 | A4 DQ3 A3~ DDR3 FPGA DQ4
DDR3 FPGA A6_R8 1| A5 DQ4 "Hg™ DDR3 FPGA DQ18/] DDR3 FPGA A6_R8 || A5 DQ4 "Hg DDR3 FPGA DQ5
DDR3 FPGA A7 _R2 | A6 DQS G2 DDR3 FPGA DQ22/ DDR3 FPGA A7 _Ra 1| A6 DQS G2 DDR3 FPGA DQ6
DDR3 FPGA A8 18 1| A7 DQ6 A7  DDR3 FPGA DQ23/ DDR3 FPGA A8 181 A7 DQ6 A7 DDR3 FPGA DQ7
DDR3 FPGA A9 R3 1| A8 DQ7 57 DDR3 FPGA DQ24/1 DDR3 FPGA A9 R3 1| A8 DQ7 57  DDR3 FPGA DQ8
DDR3 FPGA A10 L7 ﬁ? AP 898 C3__DDR3 FPGA DQ26/] DDR3 FPGA A10 L7 ﬁ? AP 898 C3__DDR3 FPGA DQ9
DDR3 FPGA All1 R7 A1?/ DQ?g C8 _DDR3 FPGA DQ25/ DDR3 FPGA A1l R7 A1?/ DQ?g C8 DDR3 FPGA DQ1)/]
DDR3 FPGA Al2 N7 C2 _DDR3 FPGA DQ2J DDR3 FPGA Al2 N7 C2 _DDR3 FPGA DQ1}/]
DDR3 FPGA A13 T3 ﬁ]g/BC” 88}; A7 _DDR3 FPGA DQ2Y/ DDR3 FPGA A13 T3 ﬁ]g/BC” 88}; A7 _DDR3 FPGA DQ12/]
DDR3 FPGA At4 17| 13 Po2 [[A2__DDRs FPGA DAY/ DDR3 FPGA At4 17| 13 Po2 [[A2__DDRs FPGA DQ13/
B8 _DDR3 FPGA DQ28/] B8 _DDR3 FPGA DQ14/]
DDR3 FPGA CKE K9 DQ14 A3~ DDR3 FPGA DQ3}/ DDR3 FPGA CKE K9 DQ14 A3~ DDR3 FPGA DQ15/
(4)DDR3_FPGA_CKE X DDR3 FPGA CLK P J7 | CKE ba1s DDR3 FPGA CLK P J7 | CKE ba1s
(4)DDR3_FPGA_CLK_P X DDR3 FPGA CLK NK7.JCK P F3 DDR3 FPGA DQS P2 DDR3 FPGA CLK N K7 CKP F3__ DDR3_FPGA_DQS PO
(4)DDR3_FPGA_CLK_N OPCKN  LDQS P ~53pRs FPGA DQS N2 COPCKN  LDQS P ~53 PR3 FPGA DQS NO
DDR3 FPGA DM2 E7,| '—BQE—'; C7__DDR3 FPGA DQS P3 DDR3 FPGA DM0 E7 | '—BQE—'; C7__DDR3 FPGA DQS P1
EX;BBSS_EE%_BMS B{ DDR3 FPGA DM3_ D3} ;o0 HDSS—N B7 _DDR3 FPGA_DQS N3 gj;gggg{ﬁgﬁ_gm B{ DDR3 FPGA DM1_ D3} ;o0 HDSS—N B7 _DDR3 FPGA DQS N1
4)DDRS FPGA CS DDR3 FPGA CSn_ L2} DDR3 FPGA CSn__ L2}
n DDR3 FPGA WEn 3] CS J1 DDR3 FPGA WEn 3] CS J1
(4)DDR3_FPGA_WEn S WE NC1 Fjg— WE NC1 Fig—<
X DDR3 FPGA RASn _J3 Jo DDR3 FPGA RAsn_J3 ' WE. Jo
(4)DDR3_FPGA_RASn X DDR3 FPGA CASn K3 | RAS NGC2 7 DDR3 FPGA CAsn K3 ' RAS NGC2 7
(4)DDR3_FPGA_CASn CAS NC3 g~ CAS NC3 g~
NC4 o< NC4 o<
DDR3_FPGA BAO M2 M7 DDR3_FPGA BAO M2 M7
(4)DDR3_FPGA_BAO X DDR3 FPGA BA1___Ng | BAO NC5 7 DDR3 FPGA BA1___Ng | BAO NC5 7
(4)DDR3_FPGA_BA1 X DDR3 FPGA BAZ M3 BA! DDR3 FPGA BA2 M3 | BA!
(4)DDR3_FPGA_BA2 {__DDR3_FPGA RESET2 f BA2 DDR3_FPGA_RESETr2 1| BA2
(4)DDR3_FPGA_RESET __DDR3 FPGA ODT__K1 | RESETN DDR3 FPGA ODT__Ki j RESETn
(4)DDR3_FPGA_ODT DDR3 FPGA 201 _Lg ) 90T DDR3 FPGA 20 _Lg ) 90T
VREF_FPGA_DDR3 Q vssa LB! VREF_FPGA_DDR3 Q vssa LB!
R473 ,\7; VREFDQ  VSSQ E? RA71 ,\7; VREFDQ  VSSQ B?
590 VREFCA  VSSQ [pg VREFCA  VSSQ [pg
Ve VSSQ
VDD VSSQ Eg VDD Ve Eg
G7 VDD VSSQ [y G7 VDD VSSQ Fg
ACE A
= = K8 | VDD vssQ G9 = = K8 | VDD vssQ G9
N1 VoD @ N1 VDD @
E? VDD VSS jg E? VDD VSS jg
VDD VSS VDD VSS
R9 A9 R9 A9
1.5V_REG_FPGA VDD xgg M1 1.5V_REG_FPGA VDD ¥§§ VE
L ﬁ; vDDQ VSS gﬂg T ﬁ; vDDQ VSS gﬂg
RN e RN e
Co VDDQ v P9 Co VDDQ v P9
D2 Q SS TEd D2 Q SS TEd
2 g i .
F1 Voo ves 1o F1lvoo ves 1o
H2 Q SS a8 H2 Q SS a8
Ho| VDDQ VSS Ho| VDDQ VSS
1.5V_REG_FPGA vDDQ = vDDQ =
MT41K256M16HA-125:E
Manufacturer = Micron
C568 |C602 | C572 |C585 |C601 |C571 |C598 |CB569 | C589 |C583 | C597 C570 | Cb74 | ©587 PART_NUMBER = MT41K256M16HA-125:E
4.7nF

1.5V_REG_FPGA
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8

DDR3 HPS CLK P

DDR3 HPS CLK N

1024MB DDR3 (x32 + EC

VTT_| H)S

HPS

700, 1% R428
DDR3 VTT_HPS_DDR3 15V REG HPS VTT_HPS_DDR3
> DDR3_HPS_BA[2:0] (5) VTT_HPS DDR3  VTT_HPS_DDR3  VTT_HPS_DDR3 DDR3_HPS A8 RN1A 1 165 DDR3 HPS BA2 RN1B 2 15 51 DDR3 HPS A4 RN1C 3 145
cN2 cN3 CN1 DDR3 HPS A6 RN1D_4 135 DDR3 HPS Al2__RN1E_5 12 51 DDR3 HPS BAT___RNIF__6 115
— DDR3_HPS_DM[4:0] (5) 1 — 8 1 ] 8 1 ] 8 DDR3 HPS A10___RN1G__7 105 RN1H 8 9 51 DDR3_HPS_A9 RN2A 1 165
2 17 2 [0 7 2 [0 7 DDR3 HPS A0 RN2B__ 2 155 DDR3 HPS A13 _ RN2C 3 14 51 DDR3 HPS A2 RN2D 4 135
3 [ e HLANEEG 3 [ e DDR3 HPS Al4__RN2E 5 125 DDR3 HPS CASn _RN2F 6 11 51 DDR3 HPS A11___RN2G 7 105
P DDR3_HPS_DQS_P[4:0] (5) o S 2 [,/ 5 2 705 DDR3 HPS Al RN2H 8 9 5 DDR3 HPS ODT___RN3A_ 1 16 51 DDR3 HPS CSn___RN3B__ 2 155
1 - 1 [ 1 - DDR3 HPS RASn _RN3C_ 3 145 DDR3 HPS A3 RN3D__ 4 1351 DDR3 HPS BAO __RN3E__ 5 125
D) DDR3_HPS_DQS_N[4:0] (5) 01uF — 0.1uF = 0.1uF — DDR3 _HPS A7 RN3F__ 6 115 DDR3_HPS A5 RN3G__ 7 10 51 DDR3 HPS WEn __RN3H 8 9 5
DDR3 HPS CKE R420 M;:IJEK, 1%  DDR3 HPS RESETn 200K 431
> DDR3_HPS_DQ[39:0] (5) —
DDR3_HPS_A[14:0] (5)
D>
U3o u22 Ut4
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 N3 DDR3 Device DDR3 HPS A0 N3 DDR3 Device DDR3 HPS A0 N3 DDR3 Device
DDR3 HPS A1___ P71 A0 E3 DDR3 HPS DQ35 DDR3 HPS A1 P71 A0 E3 DDR3 HPS DQ21 DDR3 HPS A1 P71 A0 E3 DDR3 HPS DQ2
DDR3 HPS A2 P31 Al DQO "F7 DDbR3 HPS DQ32 DDR3 HPS A2 P3| Al DQO /7 DpR3 HPS DQ23 DDR3 HPS A2 P3| Al DQO /7 DPR3 HPS DQ4
DDR3 HPS A3___N2 1| A2 DA "F2 DDR3 HPS DQ34 DDR3 HPS A3 N2 1| A2 DA "F5 DDbR3 HPS DQ20 DDR3 HPS A3 N2 1| A2 DA "F5 PpR3 HPS DQ7
DDR3 HPS A4 __Pg | A3 DQ2 "Fg~ DDR3 HPS DQ39 DDR3 HPS A4___Pg 1| A3 DQ2 "Fg~ DDR3 HPS DQ22 DDR3 HPS A4___Pg | A3 DQ2 "Fg~ DDR3 HPS DQ5
DDR3 HPS A5 P2 A4 DQ3 ["H3~ DDR3 HPS DQ36 DDR3 HPS A5 P2 | A4 DQ3 A3~ DDR3 HPS DQi6 DDR3 HPS A5 P2 | A4 DQ3 {3~ DDR3 HPS DQ3
DDR3 HPS A6___R8 | A5 DQ4 ~Hg DDR3_HPS DQ38 DDR3 HPS A6___R8 ' A5 DQ4 "Hg DDR3 HPS DQis8 DDR3 HPS A6 R8 | A5 DQ4 "Hg™ DDR3 HPS DQO
DDR3 HPS A7 Rz A6 DQS5 G2 DDR3 HPS DQ37 DDR3 HPS A7 R 1| A6 DQS G2 DDR3 HPS DQ17 DDR3 HPS A7 R 1| A6 DQS G2 DDR3 HPS DQ6
DDR3 HPS As__ T8 A7 DQ6 "H7 DDR3 HPS DQ33 DDR3 HPS A8 181 A7 DQ6 A7 DDR3 HPS DQi9 DDR3 HPS A8 181 A7 DQ6 A7 DDR3 HPS DQI
DDR3 HPS A9__R3 1| A8 DQ7 57 R43g 70.0K DDR3 HPS A9 R3 1| A8 DQ7 57  DDR3 HPS DQ29 DDR3 HPS A9 R3 1| A8 DQ7 57  DDR3 HPS DQI0
DDR3 HPS Al0_ L7 A9 DQ8 —¢3 R462.7\ A 10.0K DDR3 HPS A10__ L7 A9 DQ8 ~C3 DDR3_HPS DQ27 DDR3 HPS A10__ L7 A9 DQ8 ~C3 DDR3_HPS DQI3
DDR3 HPS A11_R7 1| A1U/AP DQY ~CgR43g 10.0K DDR3_HPS Al1__R7 | MOUAP DQY —Gg DDR3 HPS DQ24 DDR3_HPS A11__R7 | MOUAP DQY ~Cg DDR3 HPS DQB
DDR3 HPS Al2_N7 1| All DQ10 ["c5 Ra463 10.0K DDR3 HPS Alz_ N7 1| All DQ10 "G5 DpR3 HPS DQ31 DDR3 HPS Alz_ N7 1| All DQ10 55 BpR3 HPS DQi2
DDR3 HPS A1s__ T3 A12BCn DO A7 Ragq 10.0K DDR3 HPS A13__ 13 A12/BCn DA [MA7 SPR3 HPS DQ28 DDR3 HPS A13__ 131 A12/BCn DA mA7 PR3 APS DQ1T
DDR3 HPS Al4 _T71 A13 DQ12 mA5 R4 10.0K DDR3 HPS Al4__T7 1 A1 DQ12 mA>  DDR3 HPS DQ30 DDR3 HPS Al4__T7 1 A138 DQ12 mA>  DDR3 HPS DQ15
Al4 DQ13 "B R440 10.0K Al4 DQ13 ["Bg™ DDR3 HPS DQ25 Al4 DQ13 ["Bg~ DDR3 HPS DQ9
DDR3 HPS CKE K9 DQ14 ["A3 R4e5 10.0K DDR3 HPS CKE K9 DQ14 "A3~ DDbR3 HPS DQ26 DDR3 HPS CKE K9 DQ14 "A3™ DDR3 HPS DQi4
(5)DDR3_HPS_CKE DDR3 HPS CLK P__J7'| CKE bats DDR3 HPS CLK P__J7 | CKE ba1s DDR3 HPS CLK P__J7 | CKE ba1s
(5)DDR3_HPS_CLK_ DDR3 HPS CLK N K74 CK P F3 DDR3 HPS DQS P4 DDR3 HPS CLK N K7 CK_P F3 DDR3 HPS DQS P2 DDR3 HPS CLK N K7 CK_P F3 DDR3 HPS DQS PO
1.5V_REG_HPS (5)DDR3_HPS_CLK_ G CKN  LDQS P "53—PpR3 HPS DQs N4 CK.N  LDQS P "3 PpR3 HPS DQS N2 CK.N  LDQS P "3 HpR3 HPS DQS NO
DDR3 HPS DM4  E7,1 bggg—g c7 R450 240 | DDR3 HPS DM2 _ E7,| bggg—'; C7 __DDR3 HPS DQS P3 DDR3 HPS DM0 _ E7 | bggg—'; C7__DDR3 HPS DQS P1
R452 240 D3| 2w Ubas N B R451.,.,.240 | DDR3 HPS DM3 D3 UM UDGS N | BL_DDR3 HPS DQS N8 DDRs HPS DM D3} Vi j5A&-{ | BZ__DDR3 HPS DQS Nt
DDR3 HPS CSn L2 | — 1.5V_REG_HPS — DDR3 HPS CSn___ L2 ] DDR3 HPS CSn L2 ]
(5)DDR3_HPS_CSn DDR3 HPS WEn L3 ES J1 DDR3 HPS WEn __L31 &S J1 DDR3 HPS WEn __L31 &S J1 DDR3 ECC TEST
(5)DDR3_HPS_WEn DDR3 _HPS RAsn__J3 1 WE NC1 —jg— DDR3 HPS RAsn _ J3 ' WE_ NC1 —jg— DDR3 HPS RAsn _ J3 ' WE_ NC1 —jg—
(5)DDR3_HPS_RASn DDR3 HPS CASn K3 /| RAS NC2 DDR3 HPS CASn K3 ' RAS NGC2 7 DDR3 HPS CASn K3 ' RAS NGC2 7 TP5
(5)DDR3_HPS_CASn CAS NC3 [rg— CAS NC3 g~ CAS NC3 g~ ?
NC4 o NC4 o< NC4 o<
DDR3_HPS BAO M2 M7 DDR3 HPS BAO M2 M7 DDR3 HPS BAO M2 M7 DDR3_HPS_DQ14
(5)DDR3_HPS_BAO DDR3 HPS BA1 ___Ng | BAO NCS 7 DDR3 HPS BA1____Ng | BAO NC5 7 DDR3 HPS BA1____Ng | BAO NC5 7
(5)DDR3_HPS_BA1 DDR3 HPS BA2 M3 | BA1 DDR3 HPS BA2 M3 | BAT DDR3 HPS BA2 M3 | BAT TP4
(5)DDR3_HPS_BA2 DDR3_HPS RESETn T2 || BA2 DDR3 HPS_RESETn T2 1| BA2 DDR3 HPS_RESETn T2 1| BA2
(5)DDR3_HPS_RESETn DDR3 HPS ODT__ K1 /| RESETn DDR3 HPS ODT__ K1’ RESETn DDR3 _HPS ODT K1 RESETn
(5)DDR3_HPS_ODT DDR3 HPS zai g1 OPT DDR3 HPS zo2 L8 OPT DDR3 HPS 7 oDT
VREF_HPS_DDR3 | £Q B1 VREF_HPS DDR3 | £Q B1 VREF_ HPS DDR3 2Q B1 R390
e VSSQ g b1 VSSQ [gg Vi1 VSSQ g9 33
Ra47 Mg | VREFDQ  VSSQ [y R425 vg| VREFDQ  VSSQ 57 R372 Me | VREFDQ  VSSQ [ 1%
VREFCA  VSSQ [pg VREFCA  VSSQ [pg VREFCA  VSSQ [pg
VSSQ g5 VSSQ g5 VSSQ &5
VDD VSSQ g5 VDD VSSQ g5 VDD VSSQ g5 ==
G7 VDD VSSQ g G7 VDD VSSQ [y G7 VDD VSSQ Fg -
ko] VDD VSSQ a7 ko] VDD VSSQ a7 ko] VDD VSSQ &1 TP6
== — Kg~| VDD VSSQ &g = = Ka| VDD VSSQ &g — — Ka| VDD VSSQ &g
- - Ko VDD VSSQ - - | VDD VSSQ - - | VDD VSSQ DDR3 HPS DQ15 ?
Ng | VDD J2 Ng | VDD J2 Ng | VDD J2
R VDD VSs g R VDD vss g R VDD vss g
Ro| VDD VSS [Fag R | VDD VSS [Fag R | VDD VSS g TP3
1.5V_REG_HPS VDD VSS My 1.5V_REG_HPS VDD VSS w1 1.5V_REG_HPS VDD VSS My
T Al VSS "mg T A1 VSS "M T A1 VSS "M
Ag-| VDDQ VSS | g3 Ag| VbDQ VSS g3 Ag| VDbDQ VSS g3
S vbba VSS 5 &1 vbbQ VSS 53 &1 vbbQ VSS (53 R389
S| vbDQ VSS |pg S91 vbDQ VSS Hpg S91 vbDQ VSS Hpg o
5> VDDQ VSS [ B> VDDQ VSS g5 B> VDDQ VSS g5 3 1%
Eo| VDDQ VSS Eo-| VDDQ VSS [ Eo-| VDDQ VSS [
£ vbDQ VSS |rg £ VDDQ VSS |rg £ VDDQ VSS |rg
5| VDDQ VSS &g 5 VDDQ VSS &g 5 VDDQ VSS &g
He| vbDQ VSS Ho| VDDQ VSS Ho| VDDQ VSS —
1.5V_REG_HPS vDDQ = vDDQ — VDDQ = =
C328 |C311 | C283 |C289 |C518 | C366 |C549 |C517 |C364 |C520 |C443 |C288 |C420 |C419 |C491 |C396 |C324 |C369 |C495 C370 | C447 | CB519 | C545 | C444 | C325 | C284 | CB365 | C492

C547

C326 C446 [C294

418 496

287

370 C497

C371

C286 C368 C494 C327

C448

C548
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FM BUS NOR PARALLEL FLASH
FM_D[15:0] (16)
EPCQ NG
FM_A[26:1] (16)
FLASH 512Mb (32M X 16)
us VPP  1V8
PC28FxxxP30B85
5.0V FLASH A4
T FM_A1 A1 VPP
3.3V _ FM A2 B1 1| Al A6
T 3o et FM_A3 Ci ﬁg xgg H3 1v8
_ FM A4 D1yl 22
AuF AUF FM A5 D2 D5
jc_sm Jo_ens FM A6 A2 AS VCCQ ~pg
ui3 FM_A7 c2 ﬁg 3888 G4
P P ~—nc vee [ - Em ﬁg Sg A8 F2 FM_DO
Uzo o FPGA AS DATAO 2| o 5o |22 FPGA CONFIG DO {PGA_CONFIG_DO (11,16) FM_A10 c3 251’0 B? E2____FM DI
= FPGA_AS DATAT 3 21 FPGA CONFIG D1 FPGA_CONFIG_D1 (11,16) FM_A11 D3 G3____FM D2
8 Mcor O FPGA AS DATA? 4 ﬁ; S; 20 FPGA_CONFIG D2 FPGA_CONFIG D2 (11,16) FM A2 C4 ﬁ}; Bg E4 FM D3
4 NSOl Q aTao | 18__FPGA AS DATA FPGA AS DATA 5 | K2 B2 [ FPGA CONFIG D3 FPGA CONFIG D3 (11,16) FM A13 N D3 I'Es FM D4
5 8 FPGA AS DATAI FPGA nCSO 6 18 FPGA CONFIG D4 FPGA _CONFIG D4 (11,16) FM_A14 B5 G5 _FM D5
g | NCo3 DATA1 "9~ FPGA AS DATAD 7 | A4 B4 57 FM _A15 c5 1| Al4 D51™Ge  FM D6
11 | NCo4 DATA2 "7 FpGA AS DATA3 g | A5 BS [+ FM _A16 D7 | A1S D6 f7 FM D7
g | NC05 DATAS 9677 16) FPGA_DCLK 9 | A6 B6 [15 FM_A17 Dg | A16 b7
43| NCo6 DCLK 7" ——FpeAnos0 —&— o | A7 B7 44 FM _A18 A7 A7 Ei FM_D8
14 | NCo07 S ncs | A8 B8 43 FM_A19 B7 /| A18 D8 "E3 FM D9
*—=1 NCO8 & »——— A9 B9 BV AZ0 o A19 D9 3 ERSE
EPCQ256 S 28 o5 oD 112 FM_A21 C8 | 20 Dl0Fa_FvDil
Manufacturer = Altera - FM_A22 A8 F5 FM D12
PART_NUMBER = EPCQ256SI16N DTQS3861 = FM_A23 G1 1| A22 D12 —fs5 FM D13
[ MAX AS CONF (16) Manufacturer = IDT FM_A24 H8 “g(gim)ﬁ%ﬁn 24 B}i G7__FM Di4
= PART_NUMBER = IDTQS3861QG 9V_VPP FM_A25 B6 NC§A25(!512M)) bie [E7 FM D15
FM_A26 B8
NC/A26(1G) WAT | -FZ_(1B)FLASH RDYBSYn
XJ1 J5 FLASH_CLK (16) E6
A 1 VPP > CLK oD B2
2 FLASH RESETn (16) D4 A2
X_FLASH CEnO (16) 848 SESET# 8“8 =
887545-2 CON2 X_FLASH OEn (16) F8 OE# oNp [He
2 FLASH WEn (16) Ga WE‘L 1
FLASH ADVn (16) F6 H1 =
12v FLASH WPn ng Cv%\ﬁ{r# SEB? G2
9V_VPP VPP REUS [E X
U4 1v8 Es
. 1 5 D13 RFU3 ——
N VN DUBYIASS | 4 LTT76] CSENSE _ R33s 3K L
c22 AATK B 2 PC28F512P30BF
4.7uF R335 SHDN GND Manufacturer = Micron
R334 CMDSH-3 PART_NUMBER = PC28F512P30BFA
= 5.62k — c17
LT1761 4.7uF
PART _NUMBER = LT1761ES5-SD#PBF e
Manufacturer = Linear Technology ) = 1V8 1v8 1v8
= R363 10K FLASH WPn
R336 10K___FLASH WEn
R326 10K___FLASH RDYBSYn 246
AuF
R362\ ~ 10K _FLASH RESETn

FLASH, EPCQ

.|||,

L >

- When using a single x16 flash device a word consists of 16 data
bits so addressing starts with FM_A1 mapped to address bit 1 in software.
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(15)FM_D[15:0]
5M221 O System ContrOIIer (11,15) FPGA CONFIG DI[15:0] >
U19A U19B L > (15) FM_A[26:0] —>
NMAX V MAX V (11)FPGA_nSTATUS
MAX BANK? (11)FPGA_CONF_DONE (15 FLASH. WE
n
FPGA_CONFIG_DO D3 | \erio Lip  DIFFIO Liap |24 FPGA nSTATUS SI571_EN D4 | o Tip  DIFFIO Ti3p |10 _(261OVERTEMP (11,15) FPGA_DCLK _ —
FPGA_CONFIG D1 c2 Ki FPGA_CONF_DONE BA A11(22)USB_RESET (11) (15)FLASH_CEn0
DIFFIO_LIN  DIFFIO_L13N »—=x— DIFFIO_TIN DIFFIO_T13N . >
FPGA _CONFIG D2 C3 J3 FPGA DCLK c5 B11__ HPS RESETn
DIFFIO_L2P  DIFFIO_L14P »—=> DIFFIO_T2P DIFFIO_T14P {___ % HPS RESETn (6,21)
FPGA_CONFIG D3 E3 K2 c4 A12 (11)FPGA_PR_DONE (15)FLASH_OEn
DIFFIO_L2N  DIFFIO_L14N DIFFIO_T2N DIFFIO_T14N . >
FPGA_CONFIG D4 D2 K5 B4 ET1 . MAX_CONF_DONE (11)FPGA_PR_REQUEST __| (15)FLASH_RDYBSYn
DIFFIO_L3P DIFFIO_L15P [Ho— »—=2 DIFFIO_T3P DIFFIO_T15P . > <
FPGA _CONFIG D5 E4 ] D6 B12 (11)FPGA_PR_READY
FPGA_CONFIG_D6 D1 B:Ei:g—ti’;‘ B";E'Ig—ﬂgg L2 0 . . B558.12)JTAG TRST o= B:EE:S—E"F\,‘ B'l';E'Ig—Eg'; C11°°__QSPI RESETn 5> Qs RESETn (21)  (!1)EPGA PR_ERROR (15)FLASH_RESETn
FPGA_CONFIG D7 E5 | DIFFIO LAN DIFFIO L1on |-KB_O AU~ BB46.21) VICTOR RSTB; ~BS5 DIEFIO 14N DIFFIO Ton |13 PGM_SEL - (11)FPGA_CvP_CONFDONE_ Egitﬁg: %l\(m %%
FPGA CONFIG D8 F3 | irFio LsP  DIFFIO. Li7p | M1 12C SCL MAX A5 | 0eri0 TsP DIFFIO. T17p |-212 PGM_CONFIG
FPGA_CONFIG D9 = M2 ___12C_SDA MAX D7 B14 PGM_LEDO
DIFFIO_L5N  DIFFIO_L17N DIFFIO_T5N  DIFFIO_T17N
FPGA_CONFIG D10 F4 4 B6 Ci3 PGM_LEDT MAX_FPGA_SSEL {10,12) CLK125A_EN
DIFFIO_L6P DIFFIO_L18P DIFFIO_T6P DIFFIO_T18P MAX_FPGA_SSEL (11
FPGA _CONFIG D11 2 3 E7 B16 PGM _LED? MAX_FPGA_SCK (10)CLK50_EN
DIFFIO_L6N DIFFIO_L18N [—qi— DIFFIO_T6N DIFFIO_T18N MAX_FPGA_SCK (11) 7
FPGA_CONFIG D12 Fi Ni FPGA_nCONFIG Ccs (10,12) Si570_EN
DIFFIO_L7P  DIFFIO_L19P DIFFIO_T7P
FPGA_CONFIG D13 F6 M4 BY (8)SI571_EN
DIFFIO_L7N  DIFFIO_L19N [ws—X DIFFIO_T7N
FPGA CONFIG D14 G2 N2 D8 A13  CLK_SEL
FPGA GONFIG DTE— G5 | DIFFIO_L8P  DIFFIO_L20P —ps— A DIFFIO_T8P IOB2_6 [~a15 (5.20)SDI TX_EN
DIFFIO_L8N DIFFIO_L20N [—— DIFFIO_T8N I0B2_7 > (350 SDI FX_BYPASS §
MAX FPGA MOSI_ G1 | oo oo pierio (o1p [N FPGA OvP CONFDONE HSMA PRSNTh B8 | crio Top B2 g | A2 FACTORY LOAD (5.20) SDI_RX_EN %
MAX _FPGA MISO___ G4 P2____FPGA PR ERROR A8 A4__MAX_ERROR
DIFFIO_LON  DIFFIO_L21N DIFFIO_T9N I0B2_9
MAX_AS CONF H2_| DIFEIO- -0 A9 | DIFEIO-T90 o A6__MAX_LOAD (11)MSELO
MAX FPGA SSEL____Gb DIFFI07L1ON 08B E2 FPGA_PR_READY CLK50_EN = DIFFI07T1ON loBzgo B10 _ MSELO (11)MSELT
MAX FPGA SCK H3 O_L10 OB1_1[F5 FPGA PR _REQUEST CLK125A EN B9 O_T10 OB2 11 g3 MSELT (11)MSEL2
DIFFIO_L11P IOB1_2 DIFFIO_T11P I0B2_12
a1 Hi FPGA_PR_DONE D9 C10___MSEL2 (11)MSEL3
H4 | DIFFIO_L11N IOB1_3 7 Si570_EN Aio | DIFFIO_T11N IOB2_ 13 ["G12 — MSEL3 (10) CLK_50M_MAX (11)MSEL4
~—Jz | DIFFIO_L12P IOB1_4 "5 —\1570 PCIE JTAG EN Co | DIFFIO_T12P I0B2_14 I~ MSEL4 (10)CLK_100M_MAX B;
DIFFIO_L12N IOB1_5 —=> DIFFIO_T12N I0B2_15
B2 16 | -C7_PCIE_JTAG EN (15.16) MAX_AS CONF__——)
12,17) JTAG_MUX_TCK 10B2 17 210 _CPU RESETn
USB_B2 CLK HS || oic c B2 A o827 D11 _SDITX EN 2C SCL MAX , (Z20.28) 12C SCL <
CLK_100M_MAX J5 : g” tEO TTIZ|)<I 16 (12)JTAG MAX TDI ):g; : 52—18 D5 SDI_RX BYPASS R424
OB1/CLK1 Do |LM5_(12)JTAG MAX TDO &z | Ingég E8_ SDI RX_EN 2C_SDA MAX . (X2A.2B) I2C_SDA >
o | N4 _(12)JTAG MAX TMS > - R423
5M2210ZF256 2.5V_REG_HPS (4,17,23) HSMA_PRSNTn >
5M2210ZF256 Manufacturer = Altera Corporation T R419 10K 12C_SCL_MAX (8,10)12C_SCL_MAX MAX _FPGA MOSI <:l> MAX_FPGA_MOSI (11)
Manufacturer = Altera Corporation PART_NUMBER = 5M2210ZF256C4N | R418 T0K_12C_SDA_MAX (8,10)12C_SDA_MAX S MAX FPGA MISO ¢ > MAX_FPGA MISO (11)
PART_NUMBER = 5M2210ZF256C4N L FPGA_
u19C U19D U19E (11,23) CPU_RESETn
MAX V MAX V MAX V (AL S
BANKS3 BANK4 Power
F7 F10 15,16) MAX_AS_CONF
FM_AO E14 J14_ FM DO R1 M10 Ge | GNDINT VCCINT m&13 1o18; SO
EV AT G1a| DIFFIO_R1P  DIFFIO_R13P ={z——Fv b *—pz| DIFFIO_B1P  DIFFIO_B14P g1o 7| GNDINT VCCINT o
DIFFIO_RIN  DIFFIO_R13N »——— DIFFIO_B1N DIFFIO_B14N GNDINT VCCINT
— 13 | DIFFIO R2P  DIFFIO_R14P [1e—EM D2 5 DIFFIO B2P DIFFIO_B15P (12 | GNDINT VCOINT (72 ON-BOARD USB BLASTER Il
N AL E1o| DIFFIO_R2N  DIFFIO_R14N [Feis—FviDa *—R3-| DIFFIO_B2N DIFFIO_B15N [51p Ja—| GNDINT VCCINT g USB CFG[H1:0]
EMAS 575 DIFFIO_R3P  DIFFIO_R15P iaFni D5 5| DIFFIO_B3P  DIFFIO_B16P gy <71 GNDINT VCCINT s L DUSB_CFG[11:0] (25)
EV AR F14| DIFFIO_R3N  DIFFIO_R15N 16 ——Fba *—pg| DIFFIO_B3N DIFFIO_B16N 12 L70-] GNDINT VCCINT (7 EXTRA SIG[2:0]
DIFFIO_R4P  DIFFIO_R16P »—==—| DIFFIO_B4P DIFFIO_B17P GNDINT VCCINT 25V REG HPS K PEXTRA_SIG[2:0] (25)
FM_A7 D16 Li1___FM D7 NG NEE _REG_
DIFFIO_R4N  DIFFIO_R16N DIFFIO_B4N DIFFIO_B17N Al o1 T (4.25)USB_B2_GLK
GNDIO VCCIOf ’ TR
FM_A8 F13 | DIFFIO RSP DIFFIO_R17P [-1o—EM D8 RS | DIFFIO_B5P DIFFIO_B19p [—ro—EXTRA SIGT A6 ] GNDIO VCeIo1 |48 = §:|
FM_A9 E15 [i2___FM D9 M6 R13 B15 J6 (25)M570 PCIE JTAG EN__;
DIFFIO_R5N  DIFFIO_R17N DIFFIO_BSN DIFFIO_B19N Ry g GNDIO VCCIOT
FM_A10 E16 Mi6 __FM D10 T5 Ri2 SECURITY_MODE B2 P1 (25)M570_CLOCK
DIFFIO_R6P  DIFFIO_R18P DIFFIO_B6P DIFFIO_B18P GNDIO VCCIO1 .
FM_ATT Fi5 L13___FM Dii P7 P11_M570 CLOCK G10 (25)FACTORY_STATUS
DIFFIO_R6N  DIFFIO_R18N DIFFIO_B6N DIFFIO_B18N GNDIO
FM_AT2 Gi4 Mi5 __FM Di2 R6 Ni2_FACTORY STATUS G7 A14 (25)FACTORY_REQUEST _
DIFFIO_R7P  DIFFIO_R19P DIFFIO_B7P DIFFIO_B20P GNDIO VCCIO2
FM_AT3 Fi6 Li4___FM Di3 N7 Ri4_FACTORY REQUEST G8 A3
DIFFIO_R7N  DIFFIO_R19N DIFFIO_B7N DIFFIO_B20N GNDIO VCCIO2
FM_A14 Gi3 Ni6___FM Di4 M7 P12 G9 Fs MAXV DIPSWITCH
FVATE G1e| DIFFIO_R8P  DIFFIO_R20P [Mi3——FM D15 R7| DIFFIO_B8P DIFFIO_B21P 15— ExTRA SIG2 k10| GNDIO VCCIO2 |5 MARY L
DIFFIO_R8N  DIFFIO_R20N »—"— DIFFIO_B8N DIFFIO_B21N 7| GNDIO VCCIO2 1vs = 1
GNDIO
FM_A16 G12 | e mep  DIFFIO R2ip [N FLASH WEn USB_CFG2 P8 | |\rri0 BoP DIFFIO B2op |18 (25)TRST K8 | GNDo vecios |-S16_o T (12)FACTORY_LOAD
FM_AT7 G16 Ni4 ___FLASH CEn0 USB_CFG3 T7 P13 (25)RST K9 Hi1 (12)SECURITY_MODE »
DIFFIO_RON  DIFFIO_R21N DIFFIO_BON DIFFIO_B22N GNDIO VCCIO3
FM_AT8 Hi4 ° 2 P15___FLASH OEn USB_CFG4 Ng o % M1 Ri5 | SN0 oo08 [t
FM_A19 Hi5 | DIFFIO_R10P  DIFFIO_R22P mpyyF ASH RDYBSYn USB_CFG5 rg | DIFFIO_B10P 1084 28 My Rz | GNDI VGCIO3 51 PUSH BUTTON INTERFACE
DIFFIO_R10N  DIFFIO_R22N DIFFIO_B10N I0B4_29 |rjg—X GNDIO VCCIO3 15V REG HPS
FM_A20 H13 USB_CFG6 T8 N9 T _REG_ PGM_SEL
FM_A21 His | DIFFIO_R11P D13 FLASH RESETn USB_CFG7 To | DIFFIO_B11P I0B4 30 "R~ ysB CFGO T1e | GNDIO L8 T PGM_CONFIG $ PGM_SEL (23)
PGM_CONFIG (23)
DIFFIO_R11N I0B3_21 DIFFIO_B11N IOB4_31 GNDIO VCCIO4 B
FM_A22 J13 Di4___FLASH CLK USB_CFG8 R9 Ti0 __USB CFG11 T6 9 MAX_RESETn $ MAX RESETH(
DIFFIO_R12P IOB3_22 DIFFIO_B12P I0B4_32 GNDIO VCCIO4 _ n(23)
FM_A23 Ji6 Fi1___FLASH ADVn USB_CFG9 P9 T4 USB_CFG1 T14
DIFFIO_R12N IOB3_23 DIFFIO_B12N I0B4_33 = VCCIO4 3 LED INTERFACE
1083 24 |12 MAX_RESETn M9 ) DIFFIO_B13N/DEV_CLRn - vecios
_24 K12 FM_A24 USB_CFG10 M8 a - 5M2210ZF256 PGM LED[2:0] ,
CLK_50M_MAX J12 |0B3/CLK :033725 M14 FM_A25 DIFFIO_B13P/DEV_OE Manufacturer = Altera Corporation K 1PGM_LED[2:0] (23)
Hi2 | |OB3/CLK2 OB3_26 'N73 FM_A26 PART_NUMBER = 5M2210ZF256G4N MAX_ERROR
IOB3/CLK3 IOB3_27 MAX_ERROR (23)
5M2210ZF256 MAX_LOAD MAX LOAD (23)
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 15vvccio
. . . . . T - Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
_|ca4s |c322  |c320 [c3o4 [c319 |c31s [c321 |C337 _|c346 _|c30s |cest |ces2 [c306 |C323 |C291 [C394 |C317 [C395 |C336 | C393 e Cyclone V SoC FPGA Development Kit Board
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HSI\SIIC Port A

T

(4)HSMA_DI[3:0]

>
(7YHSMA_TX_D_P[16:0] S
(7YHSMA_TX_D_N[16:0] S
(7YHSMA_RX_D_P[16:0] S
(7YHSMA_RX_D_N[16:0] S
(4,7) HSMA_CLK_OUT_P[2:1] —
(4,7) HSMA_CLK_OUT N[2:1] 1
(4,9) HSMA CLK_IN_P[2:1]
>
(4,9) HSMA_CLK_IN_N[2:1]
>
(4,16,23) HSMA_PRSNTn <

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

Ji2
1 2
g 1 2
3 45—
5 6
x—; 7 8 ?T<
W 9 10 W
11 12
X—]g 13 14 H}g
HSMA TX P3(8) <371 15 BANK 1 16 45~ (8)HSMA RX_P3
< HSMA_TX_N3(8) 19 | 17 18 20 (8)HSMA_RX_N3
< ASMA_TX_P2(8) 21 ;? 20 55 (8)HSMA _RX_P2
C ASMA_TX_N2(8) 23 22 oz (8) HSMA _RX N2
{ HSMA_TX_P1(8) 25 | 23 24 28 (8)HSMA_RX_P1
< HSMA_TX_N1 (8) 27 g? 26 g (8) HSMA_RX_N1
C ASMA_TX_P0(8) 29 28 m39 (8) HSMA_RX_PO
< HSMA_TX_NO(8) 31 |29 30 735 (8)HSMA_RX_NO
HSMA_SDA (4) 33 | 31 32 737 (4)HSMA_SCL
{_JTAG_MUX_TCK(11,12.16) 35 | 33 34 "36 (12)JTAG_HSMA TMS
JTAG _HSMA TDO (12) 37 g? 36 738 (12) JTAG _HSMA TDI
HSMA_CLK_OUTO (9) 89 | 37 23 40 (9)HSMA CLK_INO
Re94 HSMA DO a1 [ 42 HSMA D1
HSMA_D2 43| 4 42 32 HSMA D3
75 | 43 v 44 75
HSMA TX D PO 47 3-73 1iV 48 HSMA RX D PO
383 HSMA_TX_D_NO a9 | 37 53 50 HSMA_RX_D_NO
51 52
c7d5 HSMA TX D _P1 53 2-33V 12\4 54 HSMA RX D P1
——  HSMA TX D Mi 55 | 23 26 56 ASMA RX D Ni
22pF 57 58
HSMA TX D P2 59 g.sv 12V 1760 HSMA RX D P2
HSMA TX D N2 61 6? gg 62 HSMA RX D N2
63 64
| HsMA TX D _P3 65 2-53V 12V 66 HSMA RX_D_P3
— HSMA TX D N3 67 | o> BANK 2 gg 68 HSMA RX D N3
69 70
HSMA TX D _P4 71 3-13V 12V =5 HSMA RX D P4
HSMA TX D N4 73|71 A ;i 74 HSMA RX D N4
75 76
HSMA TX D _P5 77 §-73V 127" 78 HSMA RX D _P5
ASMA TX D N5 79 |7 83 80 ASMA RX D N5
81 82
HSMA TX D_P6 83 | 3.3V 12V 187 HSMA RX D _P6
HSMA _TX D _N6 85 gg gg 86 HSMA_RX_D_N6
87 88
HSMA TX D_P7 g9 | 3:3V 12V 1790 HSMA RX D _P7
HSMA _TX D _N7 91 g? 90 g5 HSMA _RX_D_N7
93 v 92 7og
HSMA CLK OUT P1 95 3-53 12V 95 HSMA CLK IN_P1
HSMA CLK_OUT N1 o7 | o gg 98 HSMA _CLK_IN_N1
9 133y 12v |90
HSMA TX D P8 101 7~ op | 102 HSMA RX_D_P8
ASMA TX D N8 103 | 101 184 104 ASMA RX D N8
105 106
HSMA TX D_P9 107 ?-037V 112V 108 HSMA RX D P9
HSMA _TX D _N9 109 | |07 1?3 110 HSMA_RX_D_N9
111 112
HSMA TX D P10 113 ?-133V 1121‘4 114 HSMA RX D P10
HSMA_TX D _N10 115 | 112 Helate HSMA_RX_D_N10
117 118
HSMA TX D P11 119 ?-139V 1122V 120 HSMA RX D P11
HSMA TX_D_Nii 121 | 119 122 122 HSMA_RX D _Ni1
123 124
HSMA TX D P12 125 ?-235V 1122\/ 126 HSMA RX D P12
HSMA TX D Ni2 127 | 125 122 128 HSMA RX D _Ni2
129 130
HSMA TX D P13 131 ?31V BANK 3 12V 435 HSMA RX D P13
HSMA TX D N13 133 123 }gi 134 HSMA RX D _N13
135 136
HSMA TX D P14 137 ?-337V 12V 435 HSMA RX D P14
HSMA TX D N14 139 | 127 }zg 140 HSMA RX D N14
141 142
HSMA TX D P15 143 ?2133\/ 1@{ 144 HSMA RX D P15
ASMA TX D Ni5 125 | 19 1 [T1ae HSMA RX D Ni5
147 148
HSMA TX D P16 149 ?fgv 112V 150 HSMA RX D P16
HSMA TX D N16 151 | 123 122 152 HSMA RX D _N16
153 154
HSMA CLK OUT P2 155 |33V G osrqoseams 2V [156 HSMA CLK_IN_P2
12V 3.3V HSMA CLK OUT N2 157 | 195 I i dadad oo 128 158 HSMA CLK IN_N2
159 157 e 158 160 HASMA PRSNTh
33v. 5892555925502 50psNTn
C335 c482 3.3V C00000L00LB0L0 12V
22UF 22UF ASP-122953-01

=

A
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10/100/1000 Ethernet - HPS

UT1A ENELHPS TXOB.0 ] ENET HPS TXD[3.0] (6)
ENET_HPS GTX CLK
ENET_HPS MDC 36,/ \ ENET_HPS TX EN___» ENE}';T,%%T(XESL(;(G)
ENET_HPS_MDIO 37 MD% ENET_HPS_MDC > ENET HPS_MDC (6.18)
ENET_HPS LED2 LINK ENET_HPS RESETn ENET HPS RESETn (18.2
ENET_HPS RESETn 42 35 ENET_HPS_RX_CLK e ’
3.3V REG HPS RESET_N RX_CLK_PHYAD2
- ENET HPS RXD[3..0
J2 y . - ENET HPS INTn_38 | |\ GTX_CLK 24 ENET_HPS GTX CLK [3.0] [~ ENET HPS_RXD[3.0] (6)
13 |, —K- YA % EN k25___ENET HPS TX EN
Yellow 11 - ENET_HPS RX_CLK
TDO_P ENET_HPS_RX_CLK (6)
o7 12 CT0 RX DV CLKi25 EN 33 ENET_HPS RX DV ENET HPS RX DV | ENET HPS_RX DV (6)
D0 N 12 — - - - ENET_HPS_MDIO > ENET_HPS_MDIO (6,18)
- MDI_HPS PO 2 22 ENET_HPS_TXD3 ENET_HPS_INTn ; e :
TXRXP_A TXD3 > ENET_HPS_INTn (6,18)
o1 p L4 MDI_HPS_NO 3| SR A XD> k2 ENET_HPS TXD2
< |6 CT1 1 MDI_HPS_P1 5] JRep | B XD k20 ENET_HPS_TXD1
CT1 5 MDI_HPS N1 6 Bl = 149 ENET_HPS_TXDO 2.5V_REG_HPS 2.5V_REG_HPS
TD1_N VDI HBS P2 7| TXRXM B| TXDO Uos
D2 P |2 l MDI HPS N2 8 $§S§I\PA_% 5 13 Ao vee 2
Blow e o0 | LS I PEES) oo wooeo |2 BT I
Q 1
_F GND_TAB I: TD2_ N TXRXM_D| @ RXD1_MODE1 |55 ENET HPS RXD2 | A2 SCL 9655 57} 150 SDA_HPS >S
— — RXD2_MODE2 GND SDA : L
= 8 27 ENET_HPS_RXD3 1= =
orange TD3?P 7 CT3 RXD3_MODE3 = 24LC32A
15 | o« TDC S 9 PART_NUMBER = 24L.C32A-I/SN
3 R50 4.99K Manufacturer = Microchip Technology Inc.
17 16 ENET_HPS RSET 48
GK GOA ISET
K- o 3.3V_REG_HPS L CLK125_NDO_LED_MODE |41 CLK125 NDO LED MODE
ENET_L829-1J1T-43 " ENET_HPS LED1_LINK 17
ENET HPS LED2 LINK 15 | LED1_PHYADO
290 LED2_PHYADf
C49 |[DNI___ .
[ o 3.3V_REG_HPS
ENET HPS LED1 LINK 25.00MHz 46,
) 4 2 45730 3.3V_REG HPsL! 3.3V_AVDDH 1.2V_AVDLL_PLL
L] 1 c2t_|cer T &3 . T . .
48 IDNI "T ] KSZ9021RN 10uF 10uF 3A,300hm FB _|C26 c23 |928 C43 C44 |958
e Manufacturer = Micrel 22uF——2.2uF 22uF 2.2uE
ne PART_NUMBER = KSZ9021RN P.1uF AuF
C16 _110.01uF CT0 = = = = = = = =
ci5 0.01uF CT1 3.3V_REG HPS L24 3.3V_DVDDH L4 1.2V_AVDDL
1.2V_AVDLL PLL T A _ T A _ T
c13 0.01uF CT2 U11B (4 /
3.3V_AVDDH AVDDL PLL 34 1.2V_AVDDL 3A,30 0hm FB _[C262 | C261 270 3A, 30 Ohm FB| C59 C61 60
C14 0.01uF CT3 47 | 43 22uF = —2.2uF: 22uF——2.2uF:
75| AVDDH LDO_O T uF T UF
3.3V DVDDH AVDDH AVDDL [ - - - - - -
= T_ 40 | oo AVDDL 1.2V_DVDDL L3 1.2V_DVDDL
16 | bvDDH DVDDL |2 ) * T
34 14 |4
2.5V_REG_HPS 1.2V AVDLL_PLL 5.0V DVDDH Bxggt 39 3A.300hmFB|C56  |C55 57
u1is 49 | 5 oD DVDDL -2 22uF = —2.2uF
10 o |8 C47 || _1uF 13 VfG ; Vool |28 AUF
27 IN1 S ¢ | 1.2V_AVDLL_PLL 29 | VSS_PS 23 = = =
52 IN2 10 = VsS DVDDL
F_4 sw 88ﬁ s ] . | KSZ9021RN
_|10uF _| . 6 200K = Manufacturer = Micrel Place near KSZ9021RN PHY
= = SHDN, _~ ADJ[7 : * * PART_NUMBER = KSZ9021RN
25V_REG_HPS zz PG—
R46 10.0K et 33V
LTC3026 1 OOK C45 C46
- ——22uF—— L R340 DNI ENET_HPS_LED2 LINK R342 1.00k 3.3V_REG_HPS
2.2uF ["R339 DNI ENET_HPS LED1 LINK R341 1.00k
[ R347 4.70K, 1% ENET_HPS RXD3 R348 DNI R47 4.70K, 1% (6,18) ENET_HPS_MDIO
— [ "Ras4 470K, 1% ENET_HPS RXD2 R366 DNI R42 4.70K, 1% (6,18)ENET_HPS _MDC >
= ["R365 4.70K_1% ENET_HPS RXD1 R367 DNI R48 4.70K, 1% (6,18) ENET_HPS INTn__»
= [ "Ra6s 4.70K_1% ENET_HPS _RXDO R370 DNI R49 4.70K, 1% (18,21) ENET_HPS RESE
["R369 DNI ENET_HPS RX DV R371 4.70K, 19
["Ra7s 470K 1% ENET_HPS RX CLK R379 DNI
[ R406 4.70K 1% CLK125 NDO LED MODE___R407 DNI
BOOT-STRAPS —_
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8 7 6 5 4 3 2 1
10/100M Ethernet - FPGA
ENET1 TX DI3.0] (5) ENET1_ACT LED R275 220
L2 ENET1_TX_DO u4s 3.3V 3.3V
ENET1 TX D1 ENET1_TX_DO 43 70 3.3V
ENET1 TX D2 ENET1 TX D1 24 %) POTXDO REGBVDD1 74 1.5V_REG_HPS
ENET1_TX D3 ENET1_TX D2 45 7| POTXD1 REGBVDD2 |77 _ _ _ N |
ENET1_TX_EN(5) ENET1_TX D3 26 7| POTXD2 REGAVDD 55 R217 T 1 1 1 1 0 o
{ POTXERR(4,19) R480 POTXERR_PHY 27| POTXD3 VCG33ESD 7 1V5_ECAT 40V DNI J34 Nt 9T
DNI ENET1_TX EN ag | POTXERA Monuts T P |||. R235 § R234 § R231 § R230  R232 0 = ax
ENET1 TX CLK FB_49 | R233 < 499 < 499 < 499 < 499 < 10 2 3 >>
[ —ENETL BX D3.01 (5) POTXCLK VoDIo1 |22 D32  porg 10 115 e
ENET1_RX DO ENET1_RX DO 53 | 50RXDO VDDIO? |20 e — + - 9 —>H
ENET1_RX D1 ENET1_RX D1 54 66 b 1 2 Yellow
ENET1_RX D2 ENETT_RX D2 55 E8§§B; vDDIO3 o TCT ©
ENET1 RX D3 ENET1 RX D3 56 72 L22 3
ENET1_RX_ERROR (5) ENET1_RX ERROR 58 | PORXD3 REGLX1 73 0_Ohms TD-
X _ENET1_RX DV (5) ENETT_RX DV 57 | PORXERR REGLX2
X ENET1_RX CLK (5) ENET1 RX CLK 59 | PORXDV 78 REG FB 4
{_ENETT_TX GLK FB(5) R496 DNI 60 | FORXCLK REGFB V5 TECAT2 RD+ <
R524 . 4.70K %21 30 5 &
[ —ENE2 X D30 (5) = PocOL 38812% 52 ¢ RCT — -
ENET2 TX DO Nl B 6|0 =
ENET2 TX D1 ENET2 TX_DO 23 19 - ~ ~ |3
ENET2_TX D2 ENET2_TX D1 24| P1TXDO POVDDMEDIA 3 8 a —HN
ENET2 TX D3 ENET2 TX D2 257 P1TXD1 P1VDDMEDIA — C226 13 | GND Z Green |5
ENET2_TX_EN(5) ENET2_TX_D3 26| P1TXD2 0.01uF 14 | GND_TAB | z
B{ P1TXERR (4,19) R514 P1TXERR_PHY 27 P1TXD3 15 ENET1_MDI TX P GND_TAB Z L«
DNI ENET2 TX EN 2g 1| PITXERR POTXP 3¢ ENET1_MDI TX N R236 O 00
ENET2 TX CLK FB 20 P1IXEN POTXN 10 == G230 o
17 ENET1_MDI RX_P 0.01uF 2 F
[ —ENEI2 BX D3 0] (5) ENET2_RX_DO 35 | 5 axpo ;’82))((5 18 ENET1_MDI RX_N =
ENET2 RX DO ENET2 RX D1 36 3.3V
ENET2_RX D1 ENET2 RX D2 37 | P1RXD1
ENET2 RX D2 ENET2 RX D3 38 | P1RXD2 7 ENET2_MDI_TX P =
ENET2 RX D3 ENET2 RX ERROR 40 | P 1RXD3 P1TXP 75 ENET2 MDI TX N
ENET2 RX_ERROR (5) ENET2 RX DV 39 | P1RXERR PITXN [ POTXERR(419) R526 A O ENET1 LINK LED R276 220
{ _ENET2 RX DV (5) ENET2 RX CLK 41 | P1RXDV 5 ENET2 _MDI RX P
{ _ENET2 RX CLK (5) R502 DNI 22 E}gég'—" E}S;((E Z ENET2 MDI RX N
X _ENET2 TX CLK FB(5) L R523 N, 470K 1% 22| P1CHS
CLK_DUAL ENET PHY (10) 33 64
> 34 7| XCLKO PO100BTLED 55~ ENETY ACT LED ENET2 ACT LED R273 220
33V DNI s XCLK1 POACTLED —5q ENETT_LINK LED 33V
80, - corr POLINKED 3.3V
R ENET DUAL RESETn (4,21 1 1
° Ress— - — RESETB P1100BTLED 25 ~ ENET2_ACT LED _ _ _ _ |
0 3.3V PI1ACTLED Im57FNET2 LINK_LED 1 7 1 ? 7 10
J:RZ)Q/\ DNI_REG FB P1LINKED J33 o e
R504 4.70K, 1% 63 12 Rs27 12.4K R226  R228 & R227 R224 < R223 & R225 =~ <
= R503 4.70K, 190 62 | MDIO EXTRES 10 499 < 499 499 < 499 < 10 e o NS
= MDC 76 1 = ”
R540 470K, 1% ENET DUAL RESETn ENET_FPGA_MDIO (1) REGAGND 74 D+ o
R479 4.70K, 1% POTXERR_PHY X _ENET FPGA MDC (7 REGBGND1 75 — 2 1 F vellow
R512 4.70K, 1% P1TXERR_PHY REGBGND2 |77 TCT
R522 470K, 1% ___ENET2 TX CLK FB POAGND 5 3
R528 4.70K, 1% 79 P1AGND 35 TD-
= R533 4.70K, 1% 13| DR GNDIO 53
R515 4.70K, 1% 2| ATP GND15 79 4
1 : TEST VSSAPLL RD+ <
UPD60620A 5 X
= Manufacturer = Renesas = RCT :l E
PART _NUMBER = UPD60620AGK-GAK-AX#YB1 6| 0. S
. o
33V C220 |coe2  |ce2f c218  |C217 & | oo %‘ R
- - == —_—  —= == c219 13]G\ Tap & Green g
| Rs08 4.70K, 1%ENET2_RX_DO R509 DNI 0.01uF 14 ] GNDTas z
1 R499 2.70K, 1%ENET2_RX D1 R501 DNI _ Z  <x
Ra77 DNI ENET2 RX CLK R478 4.70K, 19 R229 o oo
{"Ras7 4.70K, 1%ENET]_RX ERROR___R488 DNI 10 —— C223 o
1 Ra94 DNI ENET2 RX_ERROR __R495 4.70K 1% 0.01uF 2 F
1 Ra89 2.70K, 1%ENET1_RX CLK R490 DNl | =
{"Rass 2.70K, T%ENET]_RX_DV R486 DNI
1 Ra98 2.70K, 1%ENET2_RX DV R500 DNI 3.3V
1 Rasi DNI ENET1_RX DO R482 2.70K, 19 =
[ R483 DNI ENET1 RX D1 R484 2.70K, 19
PITXERR(4,19) R525 . 0 ENET2 LINK LED __ R274 220
BOOT-STRAPS =i D> RERA
1.5V_REG_HPS 3.3V VE ESATS
T PLACE NEAR R217 Place near uPD60620A PHY Place near uPD60620A PHY
L jC_ JC_ jC_ JC_ Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
111 110 109 108 C615
ci12 ——2ouF Tl :
T 4.7uF—F1uF —FUF —FmF —FUF Py Cyclone V SoC FPGA Development Kit Board
_b D Copyright (c) 2013, Altera Corporation. All Rights Reserved.
o o o ﬁ A Size Document Number Rev
= - - =N o | B 150-0321003-D1 (6XX-44184R) 1
Date: Wednesday, November 20, 2013 [Sheet 19 of 41

(o]
~
o
(4]
>
~
w

2 | 1




SDI Cable Driver, Equalizer, SMA Option and SMB

3.3V SDI 75 Ohm Impedance
R91 750 L6 5.6nH
1 2
SDI_TXDRV_FILTER_P
J14
L R80 751 C81 || 4.7uF SDI TXBNC P 1 °
3.3V_SDI - [ Mini SMB
3.3V_SDI Right
SDI_TX P(8) C80 || 4.7uF uU25 9
L 1] Cable 9 R76 75 | S| Angle
SDI_TXCAP_P 1) oy Driver vee 1
> SDI_TX N (8) €90 || 4.7uF SDI_TXCAP N 2d 3o spo |12 SDI_TXDRV_P =
| SDO 11 SDI TXDRV_N CAD Not
SDI_TX _SD_HDn (5 10 —_ ote:
L2 = SDI_TX_RSET 4 SD/HD Route traces at
RREF ____|1s Vi secondary side
RSTO fs—©
SDI_RSTI (5) 0 R92 5 - 13 _(53SDI_FAULT
B( SDI_TX_EN (5.16) 6 ESX'BLE FAULT >
R95 10K SDI SDA 7 DA 3.3V_SDI R85 75 1
(R 10K_sDISCL__ 8, S04 T
R79 R78 I sc R75
3.3V_SDI 14 3 10K
15 NGo CENTERPAD 17 . _R8t . C86 H 4.7uF __SDI_TXBNC N
R443 499 499 SDI Cable Driver, LMH0303SQx = L9 5.6nH R86
0 d Manufacturer = Texas Instruments 1 2 |SDI_TXDRV_FILTER_N
12C_SCL (7,16,26) SDI_SCL PART_NUMBER = LMH0303SQx
@( 12C_SDA (7,16,26) SDI_SDA 3.3V_SDI
C85 75
R442 0 p— 3.3V L 3.3V_SDI
0.01uF 5 —
1 )\
= v
120 ohm FB
75 Ohm Impedance
L11 5.6nH
1T~V vy L2
7 ° 1 SDI IN_P1 SDI IN_FILTER Pt C120 || 1.0UF
Mini SMB I
R128 75
Right 3.3V_SDI
Angle “"“"“‘| R127 75
= CAD Note: _I_: Us1 865“213%188 & R286
= Route traces at = SDI EQIN P > 13
secondary side
C103 1.0UF SDI VCC1
j{iLW37.4 H SDI_EQIN_Nf1 30 SDI VCGo2 16
7 11 SDO P C117 || 4.7UF (8)SDI_RX P
= SDI_RX_CDn 15 BYPASS SDO g [ >
i 29 CD SDO
3.3\L|_SDI Fo4 10K 3.3V_SDI 12 E‘LPJIWTOENSLEEP
— SDO_N C116 4.7UF 8)SDI_RX N :
From EPM2210 — . AEC 5 c H = >
- AEC+
SDI_RX_BYPASS (5.16) [ [ 6
— ce7 Il 1.0UF o hee VEE1 [ 8ADINOt8:189&R284
I:> SDI_RX_EN (5,16) - 1; MUTE VEE2 ?7 verlap
MUTEref DAP
Read-Only (Auto-Mute) R126 | R93
SDI Cable Equalizer, LMH0384SQ —
3.3V SDI Manufacturer = Texas Instruments  ~
D17 0 0 PART_NUMBER = LMH0384SQ
R98 75 N/’/
Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
Green_LED
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3.3V
3.3V R684
us 2.00K
2
\y_QSPLI00 (6) 15 | o vee
>< QSPI_IO1 (6) 8 DQ? ReseT F2 ) QSPI_RESETn
<{__QSPI_I02 (6) 9 2
>< QSPI 103 (6) 171 DQ2/VPPW#  DNU2 [5
D DQ3/HOLD# BHBE 5
I:> QSPI CLK (6) 16 c DNU5 11
12
e Ly v ony? (12
DNUSs |2
vss [H2
N25Q512A83GSF40F
Manufacturer = Micron

PART_NUMBER = N25Q512A83GSF40F =

TP1

33V PLACE NEAR QSPI FLASH

k259

C258

4.7uF EJuF

QSPI Flash & Reset Circuit

RESET CIRUIT

3.3V
3.3V
0.1uF || C241
I
U56
< QSPI_RESETn (16) R316 41vec  onp M
20.0K
. 3 MR RESET 2 COLD _RESETn R315 100K Py
15752 PB_COLD_RESETn R314 =i
PB Switch 0
— USB_RESET IS ACTIVE HIGH AND IS INVERTED
THROUGH THE MAX II SYSTEM CONTROLLER DNP4)RESET HPS UART N
MAX811 R319 :>>
Manufacturer = Maxim Integrated Products
PART_NUMBER = MAX811SEUS+T
0 (18)ENET HPS RESETn
R320 >
DNY,19) ENET_DUAL _RESETn
534 L >
HPS RESETN % HPS RESETn (6,16)
Input only to CV device cold reset
3.3V
3.3V
0.1uF || C240
I
uUs5
4 V ND !
R313 cc G
20.0K
< 3 MR  RESET 2 WARM_RESETnR312 100K d
1 O—':'—C 2 PB_WARM RESETn R311 =
PB Switch 4.70K, 1%
Input/output to CV device warm reset
. MICTOR_RSTn

MAX811
Manufacturer = Maxim Integrated Products
PART_NUMBER = MAX811SEUS+T

ERZ

MICTOR_RSTn (6,12,16
(IeTOR-RSTn (8.12.18)
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5

4

USB 2.0 OTG, Micro SD Card

RseTi (k) | TYPICAL CURRENT LIMIT/THRESHOLD (mA) cov L8 sov
91.78 1500 |
1 U1
ci
121 1145 5 4
USB_5.0V 1uF IN out ¢ Jo_
221 632 USB 2.0 OTG L USB EXTVBUS 2 ] FaG NC1 :%% 8
- NC2
. R6 DNl _ 7 HuF
301 466 FAON  GND|g 1
SETI EP 1
3.3V USB_VDD MAX14523AATA+T =
422 333 T R84  PART_NUMBER = MAX14523AATA+T =
USB INTERFACE USB_VDDA 121K  Manufacturer = Maxim Integrated Products, Inc.
EE312 250 R10 1% 33V Current limit is set to 1.1 A
DNI :
vz - - 3.3V USB_5.0V
R R Xo) ®ww © — — R15
R21 10.0K__USB_DATAQ 24 | ra0 8888 =5 Zrec En 13T 100K
J - 10.0K_USB_DATAT 23 | DATA0 5888 88 3RF&- Lca |janrF
I "R35 10.0K_USB_DATA2 22 DATA; >>>> >> 2 ey k3 USB_CPEN i
3.3V R4 10.0K__USB_DATA3 20| Jia EXTVB 10 USB_EXTVBUS = J1
R 10.0K_USB_DATA4 20 DATA3 us USB MICRO-AB
"R 10.0K_USB_DATA5 19 DATAg VBUS -2 USB_VBUS R5 820,1% 1
IR0 10.0K_USB_DATA6 181 ae o0 -8 USB DM N 2 Cm
R16 [ Ri9 10.0K_USB_DATA7 17| Datay op |2 USB_DP_P 3
PNl USB_CLK 14 D 2 B g
= USB_NXT 1 ﬁ;’frOUT X0 |-27___USB X0 . C20 | [30pF ool
bR —— Y e ==
STP -
USB_RBIAS 32 RBIAS GND ; | v a1 =
GND
USB RESET PHY  9f oo GND_FLAG 33 4 2 1M
R11 USB3300 = = 24MHz —
12.0K R9 Manufacturer = MICROCHIP
10.0K PART_NUMBER = USB3300-EZK
USB_RESET R8 0 USB RESET PHY C12 | | 30pF
= - [
= 3.3V3.3V3.3V3.3V
o w o -
(16)USB RESET [ ush e S g P 3 sav
(6) USB_CLK < 0SB NxT I I , T
(6)USB_NXT Z USB DIR Micro SD Card
ol o S Lo 1
(6) USB_DATA[7..0] - S S of v c1o jc_s Jg’
o o (=] o
ol o o o J3 2.2uF AuF AuF
SD_CLK 5) ik VoD 4 )|
SD_CMD 31 ovp . —
CAGE
SD_DATO 7 10
SD_DATT 8 Bﬂ? 8?35 11
SD_DAT2 1 at noE |12
- SD_CD DAT3 2 2 CAGE 5
= CD/DAT3 VSS
3
o
MicroSD_ skt i
N - o - o - =
[aV] - [qY} ~— (V] ~—
X X X X X X %
P2 Micro SD / USB INTERFACE TPs
SD_DAT2 SD_DAT2 (6)
— SD_CD DAT3 > SD_CD_DAT3 (6)
PLACE NEAR USB3300 D11 [ESD5V3U2u D10 _[ESD5V3U2U D12  [ESD5V3U2U SD_DATO > SD_DATO (6)
SD_DATI > SD_DATI1 (6) —
3.3V USB_VDD USB_VDDA SD_CMD > SD_CMD (6)
T ° ° ° T ° 1 SD_CLK D> SD_CLK (6)
o5 249 k256 k255 |§245 260 |9254 |§251 o4 250 i Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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3.3V
D36 Red_LED
MAX_ERROR \\K R555 49.9 B1 B2 B4
D34  Green_LED
MAX_LOAD \\K R549 49.9
2x16 LCD 12C HEADER 3X1 HEADER 6X1
D38 Green_LED I2C ADDRESS: 0x50
MAX_CONF_DONE \\K R563 49.9
5.0V J15
D41  Green_LED 1
PGM_LEDO \\K R567 49.9 5]
3
D40 Green_LED
PGM_LED1 \\K R568 49.9
I2C_SCL _DISP
[2C_SDA DISP 8
D39 Green_LED 9
PGM_LED2 \\K R569 49.9 10
1 LCD_HEADER
2.5V_REG_HPS
2.5V_REG_FPGA T
S12
1 O—E'—C 2 PGM_CONFIG R564 4.70K, 1%
PB Switch
S11
1 == 2 PGM_SEL R565 4.70K, 1%
T O OpgSwitch
S9
1 =12 MAX_RESETn R337 4.70K, 1%
D9 Green LED T O OpgSwitch
HSMA PRSNTn \\K R309 49.9
D37 G LED =B R K
37 Green_| 1 2  CPU RESETn 566 4.70K, 1%
CVP_CONF_DONE \\K R557 49.9 T O Opgswich
2.5V_REG_HPS
St
1 2 USER_PB_HPSO0 R298 4.70K, 1%
T O OpgSwich
S3
1 == > USER _PB_HPS1 R299 4.70K, 1%
T O OpgSwich
3'_3_\/ S2
D4  Green LED 1 == > USER_PB_HPS2 R300 4.70K, 1%
USER LED HPSO \\K R282 49.9 Tt O OpgSwich
S1
1 == > USER _PB HPS3 R301 4.70K, 1%
D3 Green LED Tt O OpgSwich
USER_LED_HPS1 XX R283 49.9
K 1.5V_REG_FPGA
S6
D2  Green_LED 1 == 2 USER_PB_FPGAO R296 4.70K, 1%
USER_LED_HPS2 \\K R284 49.9 T O OpgSwitch
S5
1 == 2 USER _PB_FPGA1 R297 4.70K, 1%
D1 Green LED T O OpgSwich
USER _LED HPS3 \\K R285 49.9
25V REG_FPGA
D8  Green_LED T
USER_LED_FPGAO \\K R278 49.9
3.3V
D7 Green_LED SWi1
USER_LED_FPGAT1 \\K R279 49.9 16 [t— |1 USER_DIPSW_HPS0 R288 4.70K, 1%
B /= [2 USER _DIPSW_HPS1__R289 4.70K, 19
14 | —— [ USER DIPSW HPS2 R290 4.70K, 19 2.5V_REG_FPGA
D6  Green_LED 13| —— [ 4 USER_DIPSW_HPS3 _R291 4.70K, 19
USER_LED FPGA2 \\K R280 49.9 2] /=[5 USER_DIPSW_FPGAO_R292 4.70K, 1%
1] == [6 USER_DIPSW_FPGA1 _R293 4.70K, 1%
10| /= |7 USER_DIPSW_FPGA2 R294 4.70K, 1%
D5  Green LED I — USER_DIPSW_FPGA3 R295 4.70K, 1%
USER _LED FPGA3 \\K R281 49.9
TDAO8HOSB1

User I/0, RTC

3.3V

5.0V 25V_REG_HPS
’ R435
DNI
Ra30 { R429 U24
10K ¢ 10K 7 Voo " g o
TRI_STATE
I2C_SCL DISP 8 (6518,27) I2C_SCL_HPS
3 VCCIO! VL IOf
12C_SDA DISP ; Veeios  ViSs 68271 12CSDA HPS >S
GND
MAX3373

3.3V

PART_NUMBER = MAX3373EEKA+T
Manufacturer = Maxim Integrated Products, Inc.

I2C ADDRESS: 0x40

T U3
I|I c29 H 0fuF | 3 [yoe  veackup 4 VBAT
2C_SDA HPS R12 0 16 ——| 2 R38 4.70K, 1% 3.3V
12C_SCL_HPS _Ra7 0 1 SDA  SQWI/INT
SCL 4
15 NGS5 75
I”—13 GND NC6 [
2| NCA1 NC7 7
771 NC2 NC8 |5
70 NG3 NG9 [
NC4 NC10
DS1339C

(5) USER_DIPSW_HPS[3:0]

Manufacturer = Maxim
PART_NUMBER = DS1339C-33#

2
1}

OSERLED HPSB.Y) » USER_LED_HPS[3..0] (6)
LED INTERFACE
PGM LED[2:0]

(4,9) USER_LED_FPGA[3:0]

<] PGM_LED[2:0] (16)

(16)MAX_ERROR

SO

(16)MAX_LOAD

(16)MAX_

NF_DONE

HSMA

RX_LED

=

HSMA

TX_LED

(4,16,17) HSMA

PRSNTn

PCIE_LED X1

=

PCIE LED X4

&

(5)USER_PB_HPS[3:0]

S
S

DIPSW INTERFACE
(4) USER_DIPSW_FPGA[3:0] —>

PUSH BUTTON INTERFACE

- %%

PGM_CONFIG

MAX_RESETn
L >
L >
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UART, CAN

u17
vee 2
) o o R O ’
L 82 | X0 3‘\’/%%% 1 ® 1l RS3 . | 5V_USB_UART L2 USB MINI-B
&2 1 > 3? ¢Ts 15 DM N T &?X 742792780 ; -
2 ~— 6 |DIR USBDM =7 DP P 3
7 | BSR USBDP R39 0 4 Cm
8875452 CON2 ~—3]Dbcb | 5
*—21 R L _cs2 _L cs3
3V RESET_HPS_UART_N (21) 18 | peepr NGt |28 T 39pF 39pF o~
23
Green_LED N// D14 220 R350 UART TX LED 22 | ... mgz 5 b i e = 1
UART RX_LED __21 uso 32 . 3.3V_USB_UART  VIO_USB_UART 5V _USB_UART —
CBUS1 NC4 53— V2LAQ
Green LED g D15 220 R349 | 10 13 o=nf =z
B *—7 cBUS2 NG5 [~ @
g | CBUS3 NC6 ——X 42  [c36 37 C34
*—— CBUS4 2 o7 2
VAN &
3.3V_USB_UART o o%%% 28 AuF |2.2uF AuF |2.20F uF  |4.7uF
R41 10.0K PWR_EN ER8522 <
5V_USB_UART Mzzzoa
FOOO<W L

R45 RESET HPS UART N R5 10.0K ut2 — —
M QIRI=[YRIS TPD4S012DRYR
4.70K, 1% = PART_NUMBER = TPD4S012DRYR
1 Manufacturer = Texas Instruments
FT232R
Manufacturer = FTDI
PART_NUMBER = FT232RQ-REEL
3.3V
{ CAN BUS can vrer
668 | C666 J35
Sfo
AuF | 2.2uF U50 % 2 =
p ]
L 3 vee VREE F’IaF?gsrz)ear SN65I—1|\£8230 g o
) 1 CANH_P M 7 1°
(6) CAN_0_TX > D CANH 6 CANL N 5 o)
(6)CAN_0_RX <K I R CANL R
O
CAN RS 8 2 1
3.3V RS GND CAN_VREF ~—°
61800925023 o
R539 DNI ) SN65HVD230 = -
Manufacturer = Texas Instruments 667
R538 0 PART_NUMBER = SN65HVD230Dx ! R272 DNI
L P
RS = VCC -> Standby Mode
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On-éoard USB Blaéter |

FPGA USB INTERFACE

USB B2 DATALY) > USB_B2 DATA[7:0] (4)

FX2 SDA __ R53t 0 MAX_SDA
J37 3.3V USB_ADDRI1:0] _
o MINLE -3V U47B <> USB_ADDR[1:0]
1 VBUS 5V c216 || 0.1uF USB_FULL
a—] [2 FX2 D N y BNk 1 USB_EMPTY >§:| USB EMPTY n
3 FX2 D _P u48 FX2_PA2 Bl | o a8 0 B1 e |-H8 FX2_PBt USB_SCL . S USB SCL (4)
a—_] [4  Roes DNI ' [anp voo 14 FX2_FLAGC cr| o512 e s FX2_PB3 USB_SDA %< UsB SDA (4
5 FX2_PA7 c2 | o-o-gl o8 17‘31 J4 FX2_SCL USB B2 CLK USB_B2 CLK (4,16)
o FX2 FLAGA D1 | 95157 e 1—j5 J5 FX2_PD6 USB_RESETn USB_RESETn (4)
1 L 100K R216 FX2 RESETn 2 | zeeer  mim |2 FX2_PA3 D2 | 551 pa o o1 e |98 FX2_PD4 USB_OEn USB_OEn (4)
= - . FX2_PA4 D3| 551 o By Js USB_RDn USB_RDn (4)
= MAX811 EXTRA_SIGO E3 || 9-51-2s 0B1.08TJs Fx2 SLWAn USB_WRn USB_WRn (4
us3 1 Manufacturer = Maxim Integrated Products E§§ Egg E; 10 B1 F1 10 B1 K1 ﬁ; E§§ E:SF;D” M570 PCIE JTAG EN -
D+ PART_NUMBER = MAX811SEUS+T IO_B1_F2 I0_B1_K2 {1 M570_PCIE_JTAG_EN (16)
3 oo o 12 FX2_PB2 F3 | 051k 5B s [K3 FX2_PD5
™ R277 - 3.3V Us1 FX2_FLAGB Gl | 9 ai 3 o8 —K3 K4 FX2_PA5
VNV — TPD2EUSB30 3.3V FX2_PBO G2 |8’B}’8; |8’B}’K4 K5 C_JTAG TDO
) ! Manufacturer = Texas Instruments D1 AVGC BESET B8 FX2 RESETn FX2 PA1 G3 10 B1 G3 IOiB17Kg K6 C JTAG TMS MAX V USB INTERFACE
I PART_NUMBER = TPD2EUSB30DRxx D2 | VS5 ool LE3 FX2 SCL__R553 200K |  FX2 PB5 HT | Ot o B KT C_JTAG TDI
|| = G3 FX2 SDA R551 2.00K | USB DISABLEn _H4 | 2>l S K8 C _JTAG TCK USB_CFG[11:0] SB CFG[1:0] (1
Z7nF || C239 G1 SDA FX2 PB6 H7 | 10 B1 H4 I0_B1_K8 [7g > USB.CFGI110] (16)
: 210
A5_| VCC B7  FX2 WAKEUP 10_B1_H7 10_B1_K10 EXTRA_SIG[2:0] EXTRA SIGI2:0] (16
85| VCC WAKEUP > _SIG[2:0] (16)
VoG EPMS570GF100
C5 H7 FX2_FLAGA
VCC CTLO PART_NUMBER = EPM570GF100C5N
E7 1 vce oLt oz FX2 FLAGB - USB_DISABLER USB_DISABLEN (12)
E8 Voo CTi2 H8 FX2 FLAGC Manufacturer = Altera Corporation M570 CLOCK » M570. CLOCK (16)
Y5 E1 Al FX2_SLRDn U47D Eﬁgg% E-IE/(-\)-II:JUESST g FACTORY_STATUS (16)
DMINUS RDYO FACTORY _REQUEST (16)
E2 B1 FX2 SLWRn MAX II
DPLUS RDY1 CONFIGURATION
J
i USB B2 CLK G2 B2 C_USB_MAX TCK ___ R560 0 FX2_PDO
24M_XTALIN Ci IxFTCA_lI_(m CLKOUT X MAX_SDA 7} O1DEV OF  101/DEV GLRn kK& —FX2 RESETn C_USB_MAX_TDI R558 0 FX2_PD2
24M _XTALOUT C2| J I ArouT /DEV_ /DEV_CLRn C_USB MAX_TDO___Rb537 0 FX2_PD3
c233 ou C_USB_MAX_TDI H2 | o 01/GCLKo [(E2—USB B2 CLK C_USB_MAX_TMS _R559 0 FX2_PD1
e a8 |, pBo |H3 FX2_PBO C_USB_MAX_TCK H3 ) 1ok o GCLK?D E1__FX2 PB7
12pF FX2_PA1 “G6 5 AO PBO F4 FX2_PB1 C_USB_MAX_TMS I | / P USB_CFG7 JTAG INTERFACE
FX2_PA2 F8 1 1[4 FX2_PB2 C_USB_MAX_TDO J2 S 02/GCLK2p FE7p M570_CLOCK
— PA2 PB2 TDO |02/GCLK3p
= FX2_PA3 F7 [ FX2_PB3 JTAG TCK JTAG_TCK (12)
FX2_PA4 F6 | PA3 PB3 5 FX2_PB4 EPM570GF100 JTAG_TMS )':; -
FX2_PA5 cs | PA4 PB4 G5 FX2_PB5 JTAG BLASTER TDI___| JTAG_TMS(12)
PAS PB5 PART_NUMBER = EPM570GF100C5N Z | JTAG BLASTER TDI (12)
FX2 PA6 c7 | oh Poo [F5 FX2_PB6 _ JTAG BLASTER TDO__| S UTAG BLASTER TDO (12)
EX2 PA7 C6 PAg PBg H6 EX2 PB7 Manufacturer = Altera Corporation > | _
u47C
H2 A8 FX2_PDO
RESERVED EB? A7 EX> PD1 P U47A 1V
F1 AGND PD B6 FX2_PD2 BANK 2 MAX TI
F2 AGND PD2 AB FX2_PD3 JTAG_TX AL O Bo A o B c3 USB_CFG3 POWER
G 3 B3 FX2 PD4 JTAG _RX Az | |0 B2 At O_B2 C3 64 570 PCIE JTAG EN c5 cé
PD4 I0_B2 A2 I0_B2_C4 GNDINT  VCCINT
H1 A3 FX2_PD5 FACTORY REQUEST A3 A6 USB B2 DATA7 E6 E7
GND PD5 10 B2 A3 IO B2 A6 GNDINT  VCCINT
A4 C3 FX2_PD6 USB_CFGb Ad F10 USB_B2 DATA5 F5 F4
GND PD6 10_B2_A4 I0_B2_F10 GNDINT  VGGINT
B4 A2 FX2 PD7 USB_RESETn A7 Fo USB B2 DATA6 H5 H6
GND PD7 I0_B2_A7 10 B2 F9 GNDINT  VCCINT
ca | 210 USB_OEn B8 | 005 ba 0 85 810 |-B10 RST 3.3V
D7 USB_RDn pio | 10-B2_ _B2_| E8 USB_CFG8 D5 E4
GND 10_B2_D10 IO B2 E8 GNDIO VCCIO1
D8 | SN USB_WRn D9 | 9552 5 C10 TRST D7 | aN) ves G4
G FACTORY STATUS __A9 lngngg % SECE)O D8 USB_FULL E5 gNDlg Vg&g} G6
N CY7C68013A_VFBGA SC_RX A10 | 02 —A9 o —88 B6 USB_EMPTY F6 | anoi 1.5V_REG_HPS
= Manufacturer = Cypress SC_TX B2 I07827B10 I07827E6 E9 USB_CFG11 G5 GNDIO VGl D4 T
VBUS 5V RS561 100K FX2 WAKEUP PART_NUMBER = CY7C68013A-56BAXC USB_CFG4 B3 | /0. B2 B2 O_B2 E9 "ag USB_SCL Gz | GNDIO CClO2 g
EXTRA SIGT B4 :8—33—53 :8—52—28 A5 USB_SDA = GNDIO xgg:gg F7
3.3V USB_CFG6 B5 | omoh g 5[ Gs EXTRA_SIG2 =
R562 | Ce8t PLACE NEAR CY7C68013A USB_B2 _DATAO Bg | /0. B2 BS O_B2 G8 Gg USB_CFG10
10 B2 B9 10_B2_G9 EPM570GF100
USB B2 DATAI C9 | 555t 0 B a0 |_G10 USB_CFGO V39
20.0K | 0.1uF USB_B2 DATA2 C8 1 |5 B ca 5 53 H |H9 USB_CFG1 V43 PART_NUMBER = EPM570GF100C5N
C680 USB B2 DATA3 B7 10 B2 B7 10 B2 H10 H10 USB _CFG2 V42 Manufacturer = Altera Corporation
USB_B2 DATA4 C7 | 15 8oop & s 10 10 USB_CFG9
= = 04uF | O.1uF | 01uF | 0.4uF | 0.1uF | 0.4uF | 0.1uF | 0.1uF _B2 | _B2 J10
EPM570GF100
1vs = PART_NUMBER = EPM570GF100C5N PLACE NEAR MAX Il (U14)
D30 - 1.5V_REG_HPS Manufacturer = Altera Corporation (16) TRST 3.3V 1.5V_REG_HPS  1V8
JTAG _RX \\K RESn JTAG RX R518 562 | (16)RST B;
Green_LED | R544 1.00k _USB_SCL
D31 I R543.,_1.00k_USB_SDA C647 | Ce48 | 653 | C655 ce54 | Ce61
JTAG TX \\K RESn JTAG TX R517 562 | R545 1.00k__USB_FULL C_JTAG TCK 0 .~ B529 JTAG TCK
) I Rs43 1.00k_USB_EMPTY C_JTAG_TMS 0 R530 __JTAG _TMS 0.1uF | 0.1uF | 0.uF | 0.1uF 0.1uF | O.1uF
Green_LED I C_JTAG TDI 0 R535 _JTAG BLASTER TDI
D29 R541 1.00k FACTORY REQUEST 3.3V C_JTAG TDO 0 R536__JTAG BLASTER TDO
SC_RX \\K RESn SC RX R519 562 | 3.3V = = =
\ J38 2.5V REG_HPS
Green_LED R286 1.00K C USB MAX TCK 1 [~ ]2
D28 C USB MAX TDO 3 |, ;14 R211 DNl JTAG BLASTER TDI Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
SC_TX \\K RESn_SC_TX R520 56.2 R321 1.00K C_USB_MAX TMS 5 5 6 6
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(16JOVERTEMP ——

SCL_PM (D16,20) 12C_SCL
SDA_PM 07,16.20) 12C_SDA >S
R422
R421
2.5V_FPGA VDACPO 2.5V_FPGA_VDACPO (31)
1.5V FPGA VDACP2 1.5V_FPGA_VDACP2 (30)
1.1V_FPGA VDACP4 1.1V_FPGA_VDACP4 (29)
SCL_PM
SOAPM >S SCL_PM (27)
SDA_PM (27)
PM_SHARE_CLK [ PM_SHARE CLK (27)
Em 8“%? < PM_CNTLO (27)
S < PM_CNTL1 (27)
PM_RSTn (27)
PM_ALERTB PM_ALERTB (27)
PM_PWRGD Eﬁ PM_PWRGD (27)

PM2 FAULTBOO

PM2 FAULTBO1

PM2 FAULTB10

PM2 FAULTB11

PM2_FAULTBO00
PM2_FAULTBO1
PM2_FAULTB10
PM2_FAULTB11

Altera Corporation, 101 Innovation Drive, San Jose, CA

V48 1.1V_VCC .
11V VCC N 1 2 FPGA P M t
RSNS SNS ower mMonitor
SENSE_PAD
V49 1.1V_REG_VCC 12V
1.0V VeC P 1 [ oo ]2 .
SENSE_PAD 1
V45 1.5V_FPGA 2 TSENSE FAN CNTL
1.5V_FPGA N 1 2
RSNS SNS 22 23 2021
SENSE_PAD Qf
V44 1.5V_REG_FPGA
1.5V FPGA P Ll - B3 FDV305N
SENSE_PAD
V41 2.5V _FPGA
25V FPGA N Ll - =
SENSE_PAD FAN_2pin_Conn
V40 2.5V REG_FPGA
25V FPGA P 1 [ nons sns |2
SENSE_PAD
3.3V_PM_FPGA
R417 10K SCL_PM
| R416 10K SDA PM
12V
R88 TK_C92 [ [0.1uF_C93 [[0.1uF__ ] T
R87 K ! ¢
- U26
R83 TK_C87 | [0.1uF_IC88 | [0.1uF
R82 KT ] 14 12
- VIN.SNS | 1c2978 VIN_EN . —— c481
| Rz TK_C77 | [0.1uF_Ic82 | [0.1uF 2.5V _FPGA_V P 36 |\ ENSERO cerp |34 0.1uf
R73 1K 1 2.5V FPGA V N 37 35
55V FPGA I P 22 | VSENSEMO REFM 53
= ' VSENSEP1 NG <
R70 TK_C72 | [0.1uF ,c7_3| lM 5.5V FPGA | N a3"| VSENSER!
R69 T 1.5V FPGA V P 6 39 2.5V_FPGA_VDACPO
VSENSEP2 VDACPO
1.5V FPGA V N 47 38
_ 1.5V FPGA 1 P 25 | VSENSEM2 VDACMO 45
R68 TK_C70 [ [0.7uF_Ic71 [ [O.7uF | | 1.5V FPGA TN 49 xSEHSEK’AS \\/’g:‘051 e
R67 K 1 | 1.1V VCC V P 52 | VSENSEM3 CM1 77 1.5V_FPGA VDACP2
VSENSEP4 VDACP2
| 1.1V VCC V N 53 5
h VVeET B a5 VSENSEM4 VDACM2 &3
R66 TK_C68 [ [0.1uF_IC69 [ [0.1uF ] 1.1V VCC I N 53 | VSENSEPS VDACP3 55—
R65 K| | | 54 | VSENSEMS VDACMS 755 1.1V_FPGA VDACP4
T VSENSEPS6 VDACP4 2
5| VSENSEMS6 VDACM4 3¢
— — 3| VSENSEP7 VDACP5 57X
- - VSENSEM7 VDACMS5 |25
= scLPM 28 VDACPG |55
scL VDACM6
SDA_PM 57 60
PM2 ASELO 32 | SDA VDAGP7 53
Mo ASELT 35| ASELO VDACM7
ASEL1 4 2.5V FPGA _RUN
M SRTL0 30 | conTROLO VOUT ENO |2 : K__125V_FPGA RUN (31)
CONTROL1 VOUT EN1 [o—
PM RSTn 22 | GONTROLL VoUT N g 1.5V_FPGA RUN (] 15V_FPGA_RUN (30)
PM2 FAULTB0OO 23 VOUT_EN3 —g— 1.1V_FPGA_RUN 1.1V_FPGA_RUN (29)
BN FAULTBOT 24| FAULTBOO VOUT_EN4 | ]
BV FAULTR 025 | FAULTBO1 VOUT_EN5 M5~
BV FAULTET 28| FAULTB10 VOUT_EN6 [—7—=
FAULTB11 VOUT EN7 ——
PM SHARE CLK_ 21 | qace oy ALERTE |22 PM_ALERTB
AnenTB 20 PM_PWRGD
3.3V_PM_FPGA 19 | o VPVC\-‘IR 15
65 | VP VDR 18 3.3V_PM_FPGA
GND pad VDD33 OUT (2
VDD33_IN
R108 = Manufacturer = Linear Technology _[Co1_|Co8 |C99
10K - =
PART_NUMBER = LTC2978CUP#PBF —P'M—F'wf 5 1uf
PM2_ASELO ) /
PM2_FAULTB0O 1
PM2_FAULTBO1 PM2_ASELO %529788 lect =
PM2_FAULTB10 PM2_ASELT ress oelec

PM2 FAULTB11

1
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V3
3.3V HPS N 1

RSNS

3.3V_HPS
SNS 2

SENSE_PAD

V2
3.3V HPS P 1

RSNS

3.3V_REG_HPS
SNS 2

SENSE_PAD

V21
2.5V HPS N 1

RSNS

2.5V_HPS
SNS 2

SENSE_PAD

V22
2.5V HPS P 1

RSNS

2.5V_REG_HPS
SNS 2

SENSE_PAD

V7
1.5V HPS N 1

RSNS

1.5V_HPS
SNS 2

SENSE_PAD

V6
1.5V _HPS P 1

RSNS

1.5V_REG_HPS
SNS 2

SENSE_PAD

V13
1.1V HPS N 1

RSNS

1.1V_HPS
SNS 2

SENSE_PAD

V14
1.1V_HPS P 1

RSNS

1.1V_REG_HPS
SNS 2

SENSE_PAD

HPS Power Monitor

Jo4
I2C Interface ] 5 SDA PM
31! i Z SCL PM
513 6 PM_ALERTB
PM_CNTL1 715 6[s
7 8
9 10
1119 10172
11 12
5x6HDR
3.3V_PM_HPS

12V
R155 TK_C158] [0.TuF_C159] [0.TuF__ ]
R154 1K 1 © SDA _PM
N SCL PM
R150 TK_C143] [0-1uF_IC144] [0-TuF Us4 PM_RSTn
R149 K 1| [ 14 12 PM_PWRGD
- VIN.SNS | 1c0978 VIN_EN . —— 580
R4 TK_C132] [0-1uF_IC138] [0-TuF 1.1V _HPS V P 36 |\ sENSERO ceep |34 0Auf PM_SHARE_CLK
T R131 ¥ ¥ 1K f 1 11V HPS V N 87 | VoENSE REFF 735 PM ALERTB
N 11V HPS 1 P 42 | VSEN EPO ne s PM1_FAULTBO0O
Ri19 TK_C127] [0.1uF_IC128] [0.1uF 1.1V _HPS I N 43 VSENSEM1 Y 7 PM1_FAULTBOT
Ri18 K | [ 1.5V HPS V P 6 VgENgEP; VDACPO 138 1.1V_HPS_VDACPO PM1_FAULTB10
1.5V HPS V N 47 | Vo ENSE VDA MO 38 PM1_FAULTB11
_ 1.5V HPS 1 P 48 VSENSEP2 VDAC PO 40 PM_CNTLO
Rtz TK_C125| [0.1uF_IC126] [O.1uF | | 1.5V HPS I N 29 | VSENSEP3 CP1 57— PM_CNTLI
R116 ¥ ¥ 1K f 1 | 2.5V HPS V P 52 | VSENSEM3 VDACMI 47 1.5V_HPS_VDAGP2
| SRV HPS VN =5 VSENSEP4 VDACP2 [z
S SV TIPS P 55| VSENSEM4 VDACM2 | =3
Ri15 TK_C123 [0.1uF_Ci24 [01uF__ ] 2.5V _HPS | N 63 xSEHSEI\PASS \\/’gp’fg\ig 51
Ri14 K | i | 3.3V HPS V P 64 | \SENSED Vb 65 2.5 HPS VDACP4
3.3V_HPS VN 1| VSENSEP6 CP4 754 PM_SHARE CLK
SV HPS] P 5| VSENSEMs VDACM4 |25 SV GNTLO < PM_SHARE_CLK (26)
v : VSENSEP7 VDACP5 [F22— PM_CNTLO (26)
Ri13 TK_C121] [0.1uF_IC122] [0.1uF 3.3V_HPS | N 3 57 PM_CNTL1 S
VSENSEM7 VDACM5 PM_CNTL1 (26)
Ri12 K 59 3.3 HPS VDACP6 PM_RSTn )
VDACP6 PM_RSTn (26)
SCL PM 28 | oo, VoA |58
_ SDA_PM 27 | 35b o ACP? 60 PM_ALERTB PM_ALERTB (26)
R139 TK_C137] [0.1uF_IC136] [0.1uF PM1_ASEL0_32 | 0% VoA [Cet ~ PM_PWRGD B; PM_PWRGD (26)
R140 K| PM1 ASEL1 33 | ASELO CM7
PM CNTLO _ 30 | ASEL! 4 EN_1.1V_HPS PM1_FAULTBOO PM1_FAULTBO0O
PM CNTL1 31 | CONTROLO VOUT ENO 5 PM1_FAULTBO1 S PM1_FAULTBO1
— = PM RSTn 22 | CONTROL1 VOUT_ENT =g EN_1.5V_HPS PM1_FAULTB10 S PM1_FAULTB10
WDVRESET xgg}gmg 7 PM1_FAULTB11 S PM1_FAULTB11
PM1_FAULTBOO 23 | _\ \ roo VOUT ENg |8 EN_2.5V_HPS
PM1 _FAULTBOL 24 | )i TBof VOUT EN5 |-
. PMi1_FAULTB10 _ 25 - 10 EN_3.3V_HPS EN_1.1V_HPS EN_1.1V_HPS (35
these GND connections to PMi_FAULTB11__26 | FAULTB10 VOUT_EN6 |7 EN_1.5V_HPS EN_1.5V_HPS 233;
each VSENSEMx pin FAULTB11 VOUT_EN7 EN_2.5V_HPS EN_2.5V_HPS (32)
needérijc[))be’ pkicceﬁ CIBogf\l PM_SHARE GLK 21 | ¢\ hce o) ALERTE gg Em ébﬁgg EN _3.3V_HPS EN_3.3V_HPS (34)
foa pin of the : 19 | o P‘(,"Evc\ilg 15 1.1V_HPS_VDACPO 1.1V_HPS_VDACPO (35)
&5 | 2P0 Vooea [18 3.3V_PM_HPS 1.5V_HPS_VDACP2 1.5V_HPS_VDACP2 (33)
- 25 2.5 HPS VDACP4 2.5 HPS_VDACP4 (32)
GND pad VDD33_OUT 13 3.3 HPS VDACP6 3.3_HPS_VDACP6 (34)
vDD33_IN
= PART_NUMBER = LTC2978CUP#011K-1PBF _|c1s6 |c157 |C167
Manufacturer = Linear Technology me 0 1uf_31uf
A Altera Corporation, 101 Innovation Drive, San Jose, CA
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Power 1 - DSC Input & 12V, 43.3V Output

DC_INPUT
Ud4
J22 FDMC8878
CONN JACK PWR 1
2 2
|_| A 13 m" 5
3 o
Ll
19V
DC Input —_ 4 DC IN
Ueo B
3 1 . .
> GATE ouT |5
IN (\3/38 2 G175 C196
5 7 C176 c197
< NC EP_GND /EmF 47uF 22uF T—22uF DC_IN
D27 LTC4357 5V B85V 25V 25V INTVCC 1
< ) = D24 c166
U43 W, CMDSH-3 ——22uF
< U1 RJKO305DPB “’53 i 25V
rain-tal
= MMBD1205 g DOMoseTS 26 |\ a1 |20 a, | = L14 33V _
12V_ATX ] § ﬁ__ﬂ—l\ ] INTVCC 1 gi vee v C181||0.1uF el , =,
“ EXTVCC BOOST1 AR
lil a1 1 wlq2 1.5uH
3.3V_SHDNn 38, SW1 RJK0301DPH 'Z‘drain-tab vo N
= 37 27 4, 2 1 _|cs40
120 4 T ITEMP1 BG1 -t SNS RSNS cs64
3 Us9 3 1M1 3 e %) 100uF ?30uF
COM  +12V 3 . T ITHT VFB1 SENSE_PAD ) e
4 5| GATE ouT |5 R178 TK/SS1 = o v
COM  +12V IN VDD 20.0K 12V_SHDNn 13 39 LTC3855 S1P ) _ _ Ri7 &
5 GND 7 36 '] RUN2 SENSE1+ 26— 7C3855 SIN 0 o
= ATX-POWER_4P —21{NC EP_GND 1%’ ITEMP2 SENSE1- c174 R470 ENSE_PAD
i ILIM2 1 4.02K =
LTC4357 == L S ITH? PGOOD1 [=° S 1uF : =
= = TK/SS2 '
INTVCC 1 ¢ ° ~ R205 DIFFOUT
35 11.5K
C179 _|Cto4 é VODE/PLLIN CMDSH-3 DN
_— == D26 R193
PHSASMD
12V 1000pF | 1000pF C210 2.55K
R180 CLKOUT RJK0305DPB ‘7|34 10| Q6 220F
FDMCSB% R179 169.0K Sdrain-tab 'Z‘dram-lab RJK0305DPB 25V
200 i Sanbt TG 20 > A A L3 = = 12V_REG
12V_ATX 1 28 21 C195 0.1uF
S 5 = == 55— PGND1 BOOST2 1 o
3 ) ) ) - 18| ZgNDQ swa k12 Y "
130 Cc192 RJK0301DPB ‘©| 9O
c186 C185 | 100pF = Ben |22 rain-tab i C663
— - gnd-pact Gz a, | 2 (s mons L
82pF  22pF | R198 VB k5 VFB2 " el ” 68UF  |68UF 68UF
ci180 57.6K z 25V 25V 25V
= SENSE_PAD 2 Lvre
3 1 22pF R192 8 LTC3855 S2P _ R199 3.92K ©
GATE ouT SENSE2+ 4
2y N VDD 2 52.3K o DIFFOUT }g DIFFOUT SENSE2- 2 —LTC3855 SN —C193 2 ?1227,( —
GND DIFFP - DNI L : -
5 7 3.3V 11 17 PG 12V ENSE_PAD
*—21 NG EP_GND = DIFFN PGOOD2 0.1uF R200 —
LTC4357
= — LTC3855EUJ T
Manufacturer = Linear Technology R206
Q8 Manufacturer Part Num = LTC3855EUJ#PBF 100K
1 FDMC8878
12V_REG 2
! 3 m" 5 3.3V
4 SW5
us3 R548 SW SLIDE-4P2T
3 1 1.00k DC_IN DC_IN —b
2 l(f\lATE %’g 6 T 100K R268 7 1 R270 100K T A D A
anp [ POWER LED —h
5 |\ P anD 12 12V_SHDNn g g 3.3V_SHDNn )
LTC4357 1 v D35 202%? 12V ATX . 12V ATX 202%% Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
= BLUE LED : : .
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Power 2

1.1V_VCC 1.1V_VCCEL
L10
%)
%
3A, 30 Ohm FB
1.1V_VCC
1.1V_REG_VCC
_ _ _1.1V_REG VCC T R461 0.001
@ CSNL1206
= C696 C697 C706 C774
P16 P1g U7z T —47uF T—47uF —47uF ——100uF
©o[v((0|N|=(o ool EN23F0QI 1206 1206 1206 1206
< S S S S S [sp](sp]1[sp] [sp] (5] [aV] [aV] [aV] [aV] [aV]
12V 12V_VCC1V1 W
1 T (f 1 2{eon 5883885588 FRRRELEERNE qv-Rea Vo Iy-vee
L R667 0.003 | )\ - A7 1 oUNT7 22222522 0000EES55555550 NC24 A o
48 1 puiNtg §O0008E5=222255000090909909 ycas RSNS SNS 1 RSNS sNs |2
WSL0805 C768 C692 C769 49 (oI eI s W s Y s Y s WY e T8 >>>>>>>>>>>
22uF 50 | PVIN15 NGC22 SENSE_PAD R675 R676 SENSE_PAD
1206 =1 PVIN14 NC21 - 10 10 -
52 | PVIN13 NC20 |5 0402 0402
53 PVIN12 NC19 1 —
PVIN11 NC18 )
S BV Na= L]
- 5| PVIN9 NC16 [
= PVIN8 NC15 [,
58 mw HCM { R677 R678
59 6 G138 175 2.80K  UT73 2.80K
60 | bViNe Nei2 R680 1% 1%
61 i 365K 0402 0402
2| PVIN3 NC10 1% 3 4
65| PVIN2 NC9 540 o IN+ IN-
Q 1uF | [c775 1.1V_VCC_AVINO 64 ix:mé Hgg 2|, 12V
04021 | C776 | [0.1uF 65| & Ne7 = 2
[ 0402] | 66 = —E?
R661 4.75K 67 | BTMP NCS 7 1 5
VDDB NC4 ouT Vs
0402 1 C777 [[ 0.47uF 68 BGND NG3 RCLX
0603 | .69 AD8638ARJZ-REEL7
70 g_gIUT Hg? 4< - ol o Analog Devices C782
. — AD8638ARJZ_SOT235 0.1uF
= . 0402
u75 3 8 = R681 365K 1% =
. P 0402
Manufacturer = STmicro
o PART_NUMBER = EN23F0Q PART_NUMBER = TS391ILT 3
= Sle| B Manufacturer = Enpirion TS391ILT_SOT23 Q P 12v
> o= . 12V > =
< [N -
9 B QFN-92 o <
100K 2 |3] § u R679
RS87 ¢ 2N 19[5]S8(y 4.99K
3.3V = 21913lelE 0402,
3.3V ) 74
0402 3 1
R648 10K 0402 . ¢ CATHODE
R589 0__ 0402 RCLX
(26)1.1V_FPGA_RUN L > © N ANODE L2
T g V50 1.4V_VCq 2
u = AV
0402 REF ==
RSNS SNS
N SENSE_PAD LM431SCCMFX
elhss PART_NUMBER = LM431SCCMFX
Manufacturer = Fairchild Semiconductor
LM431S_SOT23
V% 1.1V_REG_VCC Place this SENSE PAD close to SOC
200K R664 0 R665
0402 ¢ 0603
15K R666_ 27pF | [C779
0201 0402 R590 and R665 resistors should be close to each other
TP14 1.21M R183 1.1V_FPGA_VDACP4 (26)
O 0465 <

<

Test_Pad_SMT

Over Current Protection

I

Curr

ent Resistor Value Rin

15A

2.21K

R595
240K
0402 Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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Power 3 - 1.5V FPGA

3.3V
c707| [22nF _ [ THBES 560
8.3V logic signal 0402] | 804020
3.3V
R598 R600 4.75K c708] [1uF
10K 0402 0402 | 12V_1V5FPGA TP22 TP24  12v
0402 C709| |.22uF | 1V5_FPGA_AVINO
R601 0402 1
100K _ R668 0.003
0402 . o )
c711 WSL0805
g5 ielelT RS eRBREEE 220
1206
R507 0
26)1.5V_FPGA_RUN 1.5V_FPGA_RUN 49 = 34
EOTEVIPEARINT s 50]POK 5Z988095223295 2 PaND |33
3.3V logic signal 0402 C712| | 1uF_1V5 FPGA AVINO 51 | ENABLE Owggl S>>>>>>>& PGND 755
s o AR5 e =
1.5V_REG_FPGA 53 30
T 1.5V REG FPGA R602 0 R603 147K 54 | AGND © PGND 59 |
—ie, 2 et B
C713| [47nF 56 N ( w) 1.5V_REG_FPGA 1.5V_FPGA
C714| |27pF _R604 20.0K 0402] | 57| 55 s
0402 | 0402 53 6
o FADJ NC25 5, A . Roqq 0003
. 732K R506 R605 g>6_ Eggﬁ’) xggg 23 ¢
(26)1.5V_FPGA_VDACP2 0402 33.2K > R606 1 822 C715 C716
NC(SW)61 VOuT? WSL2010
0402 S 3K N4 oW vouTl et 470F 470F
R607 0402 C(Swye2 OUT6 "5p 0805 0805
a7k NC(SW)63 VOUTS5 (g
ars, NC64 VOUT4 (g
NC65 VOUT3 [
NC66 orame VOUT2 g =
NCG7 —TANNMTODONOD T ™7 1 VOUT1 -
[CXCNONG IO NOIONONO RO NGO NS 1
NC68 ZZzZzzZzzzzz2zZ2Z2Z2Z2Z NC15%<5
Ues EN23d0Q T~V hololrslolos JL?@‘F’ N

PART_NUMBER = EN2340QlI
Manufacturer = Enpirion

OTP13

QFN-68

=

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
A 4 D A e Cyclone V SoC FPGA Development Kit Bod
= n Copyright (c) 2013, Altera Corporation. All Rights Reserved.
= Size Document Number Rev
B 150-0321003-D1 (6XX-44184R) D1
Date: Wednesday, November 20, 2013 [Sheet 30 of 41

8 7 6 5 4 4 3 | 2 | 1




Power 3 - 2.5V FPGA

2.5V_FPGA_FILT

(26)2.5V_FPGA_RUN [

(26)2.5V_FPGA_VDACPO
L >

2.5V_FPGA
Lot
A
|4
3A, 30 Ohm FB
Design Note:
DCR = 40m ohms
3.3V
c717| [22nF _ I TRB08 560"
3.3V logic signal 3.3V [ i 0402 :
R657 R609 4.75K C718| |1uF
10K 0402 0402] | TP20 TP25
0402 C719] |.22uF | 2V5_FPGA_AVINO 12V_2V5FPGA 12V
R610 T "|'
100K - R669 0.003
0402 ¢ ¢ ¢
G720 WSL0805
oo |vls|o|a|— o]l |vlv|o 22uF
R532 0
2.5V_FPGA RUN 49 - 34
0402 50 |POK  5Z2RLPO5223222SPGND 53
3.3V logic signal C723|[1uF_2V5 FPGA_AVINO 51| ST O”85SE ZZzaaacatpann [22
0402] | 52 » S 31 =
2.5V _REG_FPGA 53 ﬁgmg Eg“g 30
T2.5V REG FPGA _ R611 0 R612 115K 54 0] 29 |
VFB o PGND ||.
0603 0402 55 |
G722l [ 470F =5~ EAOUT NC(SW)28 5
C724| |47pF_R613 18K 0402] | 57 gs Ix NC(S&‘N )27 2.5V_REG_FPGA 2.5V_FPGA
0402 | 0402 58 | RC 26
340K R521 FADJ NC25 5, R208 0.001
15 2% NC59 VOUTY (53 » =
AGND VOUT8
R614 2 R615 1 22 c725 c726
36.5K > 10K A\ mg(gwm; ngP 21 47uF 47UF WSL2010
Re16 0402 S 0402 (SW)6 UTé =50 0805 0805
gy NC(SW)63 VOUTS [~5g
8 NC64 VOUT4 (g
NC65 VOUT3 =
NC66 oram<e VOUT2 g —
NC67 mNRXWONOO=T— <=  VOUTI -
Noes 23828858855508 R[S
ue7
EN2340Q

Manufacturer = Enpirion

PART_NUMBER = EN2340Ql

QFN-68

goTP15
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Power 3 - 2.5V HPS

2.5V HPS 2.5V_HPS_FILT
L17 —‘7
A
v
3A, 30 Ohm FB
Design Note:

DCR = 40m ohms

C727| |22nF _ {TR617 560 }
[ i 0402 :
R618 4.75K C728| | 1uF
3.3V 0402 [ TP26 TP27 12V
493 10 729| | .22u 2V5 HPS_AVINO 0402 12V_2V5
T R K C Fl V_2V5HPS
3.3V logic signal 0402 0402 T
- ) | R670 0.003 )|
G730 WSL0805
(35)2.5V_HPS_POK <<2'5V HPS POK S5 RRIFIRSY%2BBH|80|B ?ggg
R492 0 |
EN_2.5V_HPS RUN_2.5V_HPS 49 - 34
(e7)EN_28V_HPS [ D 0402 50 | POK 5228502322222 23 PGND 53
C732| [1uF_2V5 HPS AVINO 51| FUAOE 0088 >22322aa¢% Egmg 32
0402} | 52 1 AGND ® & PGND |2 =
2.5V_REG_HPS 53 | % GND Z panD 120
T2.5V_REG_HPS R621 0 R620 115K 54 ) 29 |
0603 0402 55 \é/'iB . N“‘ F’V%ND |||'
C733| | 47nF ~56 SSOU Ng(gw)gg 2.5V_REG_HPS 2.5V_HPS
C734| |47pF 0402 18K 0402] | 57159 o (N)
0402 | R622 58 FED ) Nggg fi76 o001
27)2.5_HPS_VDACP4 :
(#7251 > KA 321 NCso vouTo |24 » S
R623 0 R624 1 | AGND VOUTS 57 c735 c736
NC(SW)61 VOUT? WSL2010
36.5K > 10K NS NG(SWIe2 vouTs 21 47uF 47uF
R625 0402 S 0402 (SW)6 UTé 30 0805 0805
48.7K NC(SW)63 VOUT5 |7
0402 NC64 VOUT4 |5
NC65 VOUT3 (7 —
N i '
NCes 22222222222222 feis P
Uee Sldeslshololslololollalsle
EN2340Q
Manufacturer = Enpirion
PART_NUMBER = EN2340QlI
QFN-68
OTP17
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Power 3 - 1.5V & 1.5V HPS

3.3V
C737||22nF __ {R626 560 ¢
3.3V logic signal E402I I £.04027 Y T
R659 R627 4.75K C738| | 1uF
10K 0402 b402] | TP28 TP29 12V
0402 C739| |.22uF | 1V5 _HPS AVINO 12V_1V5HPS
0402 1 T
-4 )| R671 0003 |
G741 WSL0805
LSRN TR BB[H|B(6|B 22uk
EN 1.5V Hps  R454 O RUN_1.5V_HPS (35)15V_HPS POK  ((SHES PO | 49 FZOomLOORCRSONE O 34 1206
(@7)EN_1SVHPS [ 3 50| POK 522859002223 22 23 PGND 53
0402 C742| |1uF_1V5 HPS AVINO 51 | ENABLE Owggl S>>>>>>>& PGND 755
0402 | 55 AVN o < = PGND |37 =
1.5V_REG_HPS 53 ﬁgmg S Eg“g 30
0]
1.5V_REG HPS _R629 0 R630 147K gg VEB € ponD 2 “I
0603 0402 773 | 47nF *—5g| EAOUT NC(SW)28
C744| |27pF _R631 20.0K Q 0402] | 57 | SS NC(sw)27 1.5V_REG_HPS 1.5V_HPS
1 55| RCLX NC26
0402 0402 g FADJ NC25 5, Regs 0-003 Riga 0-003
. R455 732K R632 g>6_ ECE% xOUP 23 ¢
(27)1.5V_HPS_VDACP2 33.2K » R633 1] ACG OUTS 1752 C745 C746 WSL1206
0402 0402 < 3K 7 NC(SW)61 VOUT7 57 = 70F ——a7uF WSL2010
R634 0402 NC(SW)62 VOUTé 55 0805 0805
147K NC(SW)63 VOUT5 g
0402 NC64 VOUT4 =5
NC65 VOUT3 7
NC66 OO VOUT2 5 —
NC67 —ANMITOOONOO ™ ™ v VOUT1 -
[OXONOIONOESROIONONONONO NGNS} 1
NC68 Z2Z22zZ22z2222222Z2 NC15%<5
ldelslololslololollalnls
ue9
EN2340Q
Manufacturer = Enpirion TP19
PART_NUMBER = EN2340Ql
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Power 3 - 3.3V HPS

C747| | 22nF i R635 560
402] | £.04027 T
3.3V
R636 4.75K C748| [1uF
0402 0402] | TP30 TP31
C749| | .22uF | 3V3_HPS AVINO 12V_3V3HPS 12V
R637 0402 T ‘I'
3.3V 100K _ R672 0.003
T R446, 10K 0402 ' ' v
3.3V logic signal 0402 C751 WSL0805
o[~ |o|v|<t|m|a|—|o|o|o|s|olv|o 22uF
A A A Al A A Al Al Al (] [s] [epl [4p] [ap] [Ye) 1206
R445 0
EN_3.3V_HPS RUN_3.3V_HPS 49 — 34
(27)EN_33V_HPS [ 50 POK gzlgggggggggggzg PGND [33
3.3V logic signal 0402 C752| [1uF_3V3 HPS AVINO 51 |ENABLE Ow@ QR =>>>>277 FPOND M
0402 | 52 AVIN %) < E PGND 31 —
3.3V_REG_HPS 53 ﬁgmg > Egmg 30
O
T3.3V_REG HPS R638 0 R639 100K gg VEB & PGND 29 “|'
0603 0402 C753| | 47nF 56 | EAOUT NC(Sw)28 3.3V_REG_HPS 3.3V_HPS
C754) | 56pF__R640 15K 0402] | 57 gng NC(S%‘Q%
0402] | 0402 58 FADJ NG25 R90 0.001
(27)3.3_HPS_VDACP6 215.0K R444 9 4 - - .
> 0402 R641 26_ NC59 VOUT9 53 ¢
39.2K > R642 1| AGND VOUTS 1735 c7s5s | c7se WSL2010
0402 S 15K ANV NC(SW)G‘ xOUP 21 47uF 47uF
R643 0402 G(Sw)62 OUT6 505 0805 0805
29 4K NC(SW)63 VOUTS g
0402 NC64 VOUT4 18
NC65 VOUT3 (=7
NC66 orams VOUT2 5 —
NC67 T~ N®XLQOMN QO v v v VOUT1 -
SIS TSRS TSRS TSRS SYSYSYS) 1
NC68 z2Z2Z2zZ2zz22z2222222Z2 NC15%<5
u70
EN2340Q
Manufacturer = Enpirion TP21
PART_NUMBER = EN2340Ql
QFN-68
Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia
—b Title =
A D A Cyclone V SoC FPGA Development Kit Bog
= n Copyright (c) 2013, Altera Corporation. All Rights Reserved.
= Size Document Number Rev
B 150-0321003-D1 (6XX-44184R) D1
Date: Wednesday, November 20, 2013 [Sheet 34 of 41

8 7 6 5 4 4 3 | 2 | 1




Power - 1.1V_HPS, 5.0V, 1.8V

CAD Note:
Regulator input caps
Place near regulator controller

1?7/
C582

Manufacturer = Linear Technology
PART_NUMBER = LT3509EDE#x

C204 C625 c573
——22uF 22uF 22uF 22uF
1210 1210 1210 1210
3.3V © ©
C757] | 22nF 644 560
3.3V logic signal N R =
3.3V
R660 T Reas 0402 475k C758| [1uF
10K 0402 | TP32 TP33
0402 0402] | 22uF | 1V1_HPS_AVINO 0402 12V_1V1HPS 12V
C759 i "|'
R646 _ R673 0.003
100K © ©
0402 C762 WSL0805
o~ [o|v|s|m|a]—|o|o|o|s|o|v|o 22uF
EN 1.1V _HP R647 0 49 — 34
@NEN 1AV HPS [ S 50 POK 5 522228z PoND 53
C763| |[1uF_1V1_HPS AVINO 51 E\’\/‘I’?\IB'-E © >2223224"% Eg“g 32 Design Note: .
0402] | 52 0 = 31 — 0.001 ohm sense resistor
1.1V_REG_HPS 25| AGND 2 PGND |35 minimized IR drop @ 3A
T 1.V REG HPS _R656 0 R649 174K 54 C%\‘D U71 EN2340Q G Eg“g 29 I||,
0603 0402 221 EAOUT NC(SW)28 |
C764| | 47nF 56 oo
C765| [18pF __ R650 22.0K 0402] | 57 SSLX C(SN )27 1.1V_REG_HPS 1.1V_HPS
0402 ] | 0402 58 | RC C26
%%— m}gg VB'S% 4 _ _ R161 0.001
R651 1.07M 23 ¢
(27)1.1V_HPs_vDACP0 [ 2 0402 R652 2 R653 1 | AGND VOUT8 755 c766 c767
NC(SW)61 VOUT7? WSL2010
31.6K » 1.5K N4 Norawies voUTe 12 = —47uF ——47uF
Re54 0402 S 0402 (SW) 20 0805 0805
265K NC(SW)63 VOUTS [7g
02 NC64 VOUT4 g
NC65 VOUT3 [
NC66 OO VOUT2 5 —
NCG7 —TANMNMTODONOD T ™ v VOUT1 -
QOO0 OLOOOOVOLOVOVO 1
NC68 zZzZzZzzzzzZz=Z2=Z2zZ2Z2ZZ2ZZ NC15%<5
ldelelololslololollalnle P23
Manufacturer = Enpirion N ; _ ; %
PART_NUMBER = EN2340Ql
QFN-68
12V
use 5.0V
I|I c177 H22uF . 4 TUIN a0 |12
2 | BoosT1 BooST2 |8
c162
5.0V L28 0.1uF Fsw=1.7MHz C148 Li6 1v8
» 5 5 0.1uF 3.3V
- SW1 Sw2 =
Ris7  6-5uH D21 D20
503K lsat=6A DFLS230 DFLS230 R688
1 2 1 7 2 1 10K
FB 5.0V < 14 EQ: E‘B\g 8 Pr 0402
= C161H DNI 18 BUN/SSTRUN/SSS |2 Run_1v8 H %1’\411|7 1
R156 11 15 R143
10K [ Ri53 16.2K 10 | SYNC GND 1 10K
RT j—
—a . R686 0 0402 1.5V _HPS POK
E LT3509EDE 1.5V_HPS_POK (33)
1 1 Run_1V8 l R687 V0 0402 2.5V _HPS POK S 25V HPS_POK (32)
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2.5V_REG_FPGA

1.5V_REG_FPGA

Power54 - Linear Regﬁlators

R510
10.0K .,__L
C636
3.3V DDR3 FPGA VTT, VREF 10uF
U61 —
13 VIN VLDOIN f 10.0K RS13
EN REFIN *
R511 10.0K 9
PGOOD VTT_FPGA_DDR3
C634 VREF_FPGA_DDR3 Q C635 R516 C646
_ o 3 10.0K ——
a VO
1uF 6 | reFouT %%% VOsNS |2 _ _ 10uF 1000pF
= C613 029 _|Ce19 _|C618 _[C617 _|CB16 _|C620 4
0.1uF A 10uF  [10uF  [10uF  |10uF  |10uF =
TPS51200 .
PART_NUMBER = TPS51200DRCx 1.5V_REG_HPS
Manufacturer = Texas Instruments, Inc.
" Jcass
3.3V DDR3 HPS VTT, VREF 10uF
U58 —
13 VIN VLDOIN ? 10.0K R409
EN REFIN L4
R388 10.0K 9
PGOOD VTT_HPS_DDR3
C292 VREF_HPS_DDR3 2 T C308 R408 C307
! o 3 10.0K —F
[a)] VO
1uF 6 REFOUT %%% VOSNS 5 _ _ 10uF 1000pF
= 203 ©xo _|c47s _|cas2 _|c363 _[C339 _|C490 |
0.1uF b b 10uF  [10uF  |10uF  |10uF  |10uF =
. TPS51200 . =
PART_NUMBER = TPS51200DRCx
Manufacturer = Texas Instruments, Inc.
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Power 6 - Power & Temperature Monitor
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M11

U21J

Cyclone V GX SoC Power

M13

VCC

M9

VCC

N10

VCC

N12

VCC

N14

VCC

P11

VCC

P13

VCC
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REV DATE PAGES DESCRIPTION
D1 06/28/2013 29-35 Initial version with Enpirion Power Supply
07/01/2013 30-35 Input cap configuration is changed from 2 x 1206 caps to 1 x 1206 cap
07/01/2013 30-35 Qutput cap configuration is changed from 2 x 1206 caps to 2 x 0805 caps
07/01/2013 29-35 Input sense resistor 1206 size is added
07/01/2013 29 0 ohm resistor DNL is added for current sensing option at load,OCP circuit is added
07/03/2013 29-35 Added SMT testpoints at 0 ohm resistor at input rails
07/03/2013 6 U21.F16is connected to CODEC_SEL, R32 marked DNL
07/03/2013 14 R390 and R391 changed to 1K
07/03/2013 19 R479,R512,R515 changed to 4.7K 1% with load option. R480, R512,R276,R274 marked as DNL.
07/03/2013 19 R522 is added with 4.7K DNL on RNET2_TX_CLK_FB net. R526,RR525 is changed to 0 Ohm load.
07/03/2013 21 U5 is changed to N25Q512A83GSF40F. R319 is marked as DNL, R311 is changed to 4.7K
07/03/2013 22 U1 is cahnged to MAX14523B. Changed C1 to 1uF,C8 to 1uF. C9,C243,C242,C2,C3 were removed.
07/03/2013 22 J1 change to Micro AB USB type connector.
07/03/2013 27 Netnames were corrected as per correct power rail name.
07/10/2013 21 Warm_Reset signal is connected to U5 pin3.
07/10/2013 6 J32 pin 10 is_conncted to 3.3V from 5V
07/10/2013 35 PIN 9 of U36 pulled to 2.5V HPS.
07/16/2013 21,16 Connected QSPI reset signal on pin 3 of U5 to pin C11 of the MAX V system controller U19
07/23/2013 19 R522,R274,R276 is changed to Load from DNL.U45 changed to UPD60620AGK-GAK-AX#YB1
07/26/2013 30-35 560 Ohm resistors from PG to PVIN on the EN2340 parts are made Install
07/26/2013 30-35 All the input sense resistors are changed to 0805 size.
07/26/2013 14,21 R389,R390 changed to 33 ohms. Added 2K pull up on QSPI_RESET signal.
07/26/2013 22 Added 10K pull up in SD_DATO,
07/26/2013 23 R425 is changed to DNI and R434 is changed to 0 ohm load.
07/26/2013 38 VCC_AUX pins connected to 2.5V_FPGA FILT from 2.5V_HPS FILT
07/26/2013 40 1uF 0402 cap is added on 2.5V_FPGA_FILT net
08/01/2013 40 Added 10K pullup on SD_DAT0,SD_DAT1,SD_DAT2,SD_CMD. 316K pull down on SD_DATS3.
08/06/2013 6,17 Added RC termination on JTAG_MUX_TCK and JTAG_HPS TCK
08/07/2013 12 Removed DNI resistors from JTAG chain - R343R344,R345,R346,R351,R352,R353,R354,R355,

R356,R357,R358,R359,R360,R361,R380,R381,R382,R383,R384,R385,R386,R387,R398,R399
,R400,R401,R402,R403,R404,R405.
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