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PAGE DESCRIPTION PAGE DESCRIPTION REV | DATE PAGES DESCRIPTION
1 Title, Notes, Rev. History 44 Reset Circuit A March 2017 | All Initial Release.
2 Blank Page 45 12C_MUX This Reference Design demonstrates a complete power solution for a 30W core
3 Blank Paae 1 46 PDN Diaaram Intel® Arria® 10 FPGA or SoC FPGA design with complementary peripherals. This
9 9 design is an upgraded variant of the power solution design used with Intel’s Arria
4 Block Diagram 47 Power Sequence 10 SoC Development Kit. This solution is intended to provide a complete and
- validated Intel Arria 10 power solution, using Intel Enpirion® Power Solutions to

S Clock Block Diagram 48 BLANK achieve excellent power performance and high overall board power density. This
6 12C BUS Block Diagram 49 MAINSwitch 12V DC 12V schematics file includes the Arria 10 SoC Development Kit design with the

_ - - - following enhancements:
7 Arria10 XCVR_1C_1D 50 12Vito5V - Intel Enpirion EM2130L01Ql used to generate 3.3V IBC Power (pg 51)

- - Intel Enpirion EM2130L01QlI used to generate Arria 10 VCC Core Power (pg 56)
8 Arria1OXCVR1E_1F_1G 51 M12Vto3V3 - Intel Enpirion ER2120Ql used to generate 5V (pg 50)
9 Arria10XCVR1H_11_1J 52 Blankpage - J28 changed to the Enpirion Power Header (pg 45)
10 PCle x8 Connector 53 3V3to2Vv5s
11 10/100/1000 SGMII PHYA 54 3V3to1V8 Learn more about the Intel Arria 10 SoC Development Kit at:
5 10/100/1000 SGMIT PAYE 55 A10switch 12V 3V3 https://www.altera.com/products/boards_and_kits/dev-kits/altera/arria-10-soc-development-kit.html
13 SFP+ Port A 56 12Vto0V9 Find additional design resources for Intel Arria 10 FPGAs at:
12 SFP+ Port B 57 Blankpage https://www.altera.com/products/fpga/arria-series/arria-10/support.html
15 DisplayPort (x4) 58 3V3to0V9 Find additional design resources for Intel Arria 10 SoCs at:
16 3D TransmitReceive 59 3V3toHPS0VI5 https://www.altera.com/products/soc/portfolio/arria-10-soc/support.html
17 FMC Port A Con 60 3.3Vto1V0 Find additional design resources for Intel Enpirion Power Solutions at:
18 EMC Port B Con 61 BLANK www.altera.com/enpirion
19 Arria102K_2J HPS_DDR3_DDR4 62 3V3toHILOHPSVDD
20 Arria102L_HPS_SHAREDIO 63 3V3toHILOVDD
21 Arria10_DedicatedlO_CONF 64 3V3toHILOVDDQ
22 10/100/1000 RGMII PHY 65 FMCSwitch_3V3
23 BOOTFLASH_TRACEDebug 66 3V3toFMCAVADJ
24 HPS HILO 40-bit 67 3V3toFMCBVADJ
25 USB Ports 68 2V5_1V8Switch
26 HPS UART PORT 69 3V310Switch
27 Arria102A_21_1V8IO 70 3V3_1V8Discharge Load
28 Arria103H_3G_FMCA_V57.1A 71 Currentmeasurement
29 Arria103F_3E_FMCA V57.1B 72 DC3V3currentsensors
30 Arria103A_FMCB_I0 73 Power DAC_ADCcontroller
31 Arria103C_3D_HILO_IOA 74 Arria10_Power
32 Arria103B_HILO_10B 75 Arria10_GROUND
33 DB9RS232 76 Core Power Decoupling
34 HILO 72-bit 77 10 Power Decoupling
35 5M2210 System Controller 78 Blank Page 1
36 MAXV_FPGA_IO 79
37 USB Blaster Il -1 80
38 USB Blaster Il -2 81
39 PLL 82
40 PLL (2) 83 — -
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Reference Design Clock Connection
(Based on Intel® Arria® 10 SoC Development Kit)
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Reference Design 12C Bus Connection
(Based on Intel® Arria® 10 SoC Development Kit)

AD ADC
LTC2497 LTC2497
{Current of ALTBUSE- Current of
Core, C2
Address = Address =
b'0010100" b'0010110"
A10_HPS_
12C1 SEEPROM RTC TEMP
|-—Bus 1 l-——Bus 1
i 24LC32A U5 2" bsi3asc U= 2™ MAX1619
1201 Address = Address = Address =
k'1010001" b'1101000' b 1001100
LEVEL
Shift
FXMAZI102 SEP+A
WX EXTABus= PCIE Slot -EXTABuske| FMCA slot

A
A10_2L12C
/
Address = Address = Address =

b'1010000" b2y bt

SFP+B __dExTBBUSP FMCE slot

AL0I2CEN

Address =
- b'?r e
[EVEL .fi:.l:ldress =
Shift b’1010000
FXMA2102 | g 51 Clock Clock
515338  |«ClockBushm! 515338
LI TS| Clock a---il.'.h::u:kBus"’P
515338 XCWR EMI Clock
2V5 12 MaxV
Max W > 12 Address =
Bus Address = Address = K1110011" :
fopie oplfesel = T
ALOPMBUSEN

L[EVEL
Shift Power EM2130 EM2130 "SE;";fEtL

FXMA2102 [W—pp1aus—9| Management |mBUS{ 0.9V PMBUS 3.3V fpmpus,] PMBUS pyp g
output CON FXMA2102
HIIY LTC2977 output i

\ T Address = Address = Address =
g : b’1000010 b’1001110" VvID
A10_PMBUSDIS N b"1011100 E
A10_VID
Max V

N 5V0 12C
Intel b

= = - FxMS:i;tmz —— cpbus—WP"]  LCP
Enpirion
Address =
P b'0101000'
- - - Intel® Enpirion® P Soluti
ower Application of two 12C masters in PMVID bus | T PR Tower T
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FMCB (PCIE END-POINT) XCVRs & 2 x SFP + XCVRs

>

U23H
AN29 U23G
18 FBGBTCLKOM2CP AN2g ’| REFCLK_GXBL1C_CHTP AJ29
18 FBGBTCLKOM2CN REFCLK_GXBL1C_CHTN |—::A J28 | REFCLK_GXBL1D_CHTP
REFCLK_GXBL1D_CHTN
18 FBD1C2MN GXBL1C_TX_CH5N AM38
18 FBD1C2MP GXBL1C_TX_CH5P \ 18 FBD7C2MN AM3 | GXBL1D_TX_CH5N
18 FBD1M2CN GXBL1C_RX_CH5N, GXBL1C_REFCLK5N 18 FBD7C2MP | AH30 | GXBL1D_TX_CH5P
18 FBD1M2CP GXBL1C_RX_CH5P, GXBL1C_REFCLK5P 18 FBD7M2CN | AF371 Y| GXBL1D_RX_CHSN, GXBL1D_REFCLKS5N
PCIE Hard Core 18 FBD7M2CP > GXBL1D_RX_CH5P, GXBL1D_REFCLK5P
18 FBDOC2MN GXBL1C_TX_CH4N Chanrel 0, 1 AN36
18 FBDOC2MP GXBL1C_TX_CH4P 18 FBDBC2MN é AN37 | GXBL1D_TX_CH4N
18 FBDOM2CN GXBL1C_RX_CH4N, GXBL1C_REFCLK4N 18 FBD6C2MP | AJ32 | GXBL1D_TX_CH4P
18 FBDOM2CP GXBL1C_RX_CH4P, GXBL1C_REFCLK4P 18 FBD6M2CN | AJ35 Y GXBL1D_RX_CH4N, GXBL1D_REFCLK4N
- 18 FBD6M2CP > GXBL1D_RX_CH4P, GXBL1D_REFCLK4P
18 FBD9C2MN GXBL1C_TX_CH3N AP38
18 FBDYC2MP GXBL1C_TX_CH3P 18 FBD5C2MN AP35 | GXBL1D_TX_CH3N
18 FBDIM2CN GXBL1C_RX_CH3N, GXBL1C_REFCLK3N 18 FBD5C2MP | AK34 | GXBL1D_TX_CH3P
18 FBD9M2CP GXBL1C_RX_CH3P, GXBL1C_REFCLK3P 18 FBD5M2CN | AK35 7| GXBL1D_RX_CH3N, GXBL1D_REFCLK3N
- 18 FBD5M2CP > GXBL1D_RX_CH3P, GXBL1D_REFCLK3P
18 FBD8C2MN GXBL1C_TX_CH2N AP34 PCIE Hard Core with CVP
18 FBD8C2MP GXBL1C_TX_CH2P 18 FBD4C2MN AP35 | GXBL1D_TX_CH2N Channel 2,3,4,5,6,7
18 FBD8M2CN GXBL1C_RX_CH2N, GXBL1C_REFCLK2N 18 FBD4C2MP E | AK30 | GXBL1D_TX_CH2P
18 FBD8M2CP GXBL1C_RX_CH2P, GXBL1C_REFCLK2P 18 FBDAM2CN | AR31 Y GXBL1D_RX_CH2N, GXBL1D_REFCLK2N
- 18 FBD4M2CP > GXBL1D_RX_CH2P, GXBL1D_REFCLK2P
14 SFPB_TX_N GXBL1C_TX_CH1N AR36
14 SFPB_TX_P GXBL1C_TX_CH1P 18 FBD3C2MN AR37 | GXBL1D_TX_CH1N
14 SFPB RX_N GXBL1C_RX_CH1N, GXBL1C_REFCLKIN 18 FBD3C2MP | AL32 | GXBL1D_TX_CH1P
14 SFPB_RX_P GXBL1C_RX_CH1P, GXBL1C_REFCLK1P 18 FBD3M2CN | AL33 '| GXBL1D_RX_CH1N, GXBL1D_REFCLK1N
- 18 FBD3M2CP > GXBL1D_RX_CH1P, GXBL1D_REFCLK1P
13 SFPA_TX_N GXBL1C_TX_CHON AT38
13 SFPA_TX_P GXBL1C_TX_CHOP 18 FBD2C2MN AT39 GXBL1D_TX_CHON
13 SFPA_RX_N GXBL1C_RX_CHON, GXBL1C_REFCLKON 18 FBD2C2MP E | AM34 | GXBL1D_TX_CHOP
13 SFPA_RX_P GXBL1C_RX_CHOP, GXBL1C_REFCLKOP 18 FBD2M2CN | M35 Y| GXBL1D_RX_CHON, GXBL1D_REFCLKON
AR29 - 18 FBD2M2CP > GXBL1D_RX_CHOP, GXBL1D_REFCLKOP
41 LMK_SFPCLK_P AR28 '| REFCLK_GXBL1C_CHBP AL29
41 LMK_SFPCLK_N REFCLK_GXBL1C_CHBN 40 REFCLKO_FMCB_P > AL2g | REFCLK_GXBL1D_CHBP
40 REFCLKO_FMCB_N > REFCLK_GXBL1D_CHBN
R4078 RREF_BL
RREF_BL
2.00k
. Tranceiver 1D BanK
Tranceiver 1C BanK
A10SOC_1517
A10SOC_1517
Application Channel
PP (Bank, number)
@
ll'ltEl. PCIE EP (1C,4);(1C,5)5(1D,0);(1D,1);
(1D.2):(1D.3):(1D.4): (1D.5)
I ® R R
Enbirion FMC B Slot DP (1C,2);(1C,3);(1C,4);(1C,5);
(1D,0);(1D,1);(1D,2);(1D,3);
4);(1D,5);

Transceiver [0:9] | ¢ip]
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U23E U23D
o 2 r 29 )| REFCLK_GXBL1F_CHTP 40 REFCLK1_FMCB_P Bﬁ REFCLK_GXBL1G_CHTP
39 PCIE_REFCLK_QRO_P BE REFCLK_GXBL1E_CHTP ? REFCLK_GXBL1F_CHTN 40 REFCLK1_FMCB N REFCLK_GXBL1G_CHTN
39 PCIE_REFCLK_QRO_N REFCLK_GXBL1E_CHTN Y38 P38
AF38 10 PCIE_TX_N7 V39 | GXBLTF_TX_CH5N 43 FBD15C2MN P39 | GXBL1G_TX_CH5N
10 PCIE_TX_N1 GXBL1E_TX_CH5N 10 PCIE_TX_P7 Y34 | GXBLIF_TX_CH5P 43 FBD15C2MP T34 | GXBL1G_TX_CH5P
10 PCIE_TX_P1 GXBL1E_TX_CH5P 10 PCIE_RX_N7 35 GXBL1F_RX_CHS5N, GXBL1F_REFCLK5N 43 FBD15M2CN T35 ) GXBL1G_RX_CHS5N, GXBL1G_REFCLK5N
10 PCIE_RX_N1 GXBL1E_RX_CH5N, GXBL1E_REFCLK5N 10 PCIE_RX_P7 GXBL1F_RX_CH5P, GXBL1F_REFCLK5P 43 FBD15M2CP GXBL1G_RX_CH5P, GXBL1G_REFCLK5P
10 PCIE_RX_P1 GXBL1E_RX_CH5P, GXBL1E_REFCLK5P . R36
18 FBD14C2MN GXBL1G_TX_CH4N
10 PCIE_TX_N AG36 GXBL1E_TX_CH4N E%Engiﬂg,cgre 10 PCIE_TX_N AASE GXBL1F_TX_CH4N 18 FBD14C2MP Sg; GXBL1G_TX_CH4P
10 PCIE_TX_PO GXBL1E_TX_CH4P 10 PCIE_TX_P6 GXBL1F_TX_CH4P 18 FBD14M2CN U3 Y| GXBL1G_RX_CH4N, GXBL1G_REFCLK4N
10 PCIE_RX_NO GXBL1E_RX_CH4N, GXBL1E_REFCLK4N 10 PCIE_RX_N6 GXBL1F_RX_CH4N, GXBL1F_REFCLK4N 18 FBD14M2CP GXBL1G_RX_CH4P, GXBL1G_REFCLK4P
10 PCIE_RX_PO GXBL1E_RX_CH4P, GXBL1E_REFCLK4P / 10 PCIE_RX_P6 GXBL1F_RX_CH4P, GXBL1F_REFCLK4P T38
AH38 AB38 18 FBD13C2MN T39| GXBL1G_TX_CH3N
AH39 | GXBL1E_TX_CH3N 10 PCIE_TX_N GXBL1F_TX_CH3N 18 FBD13C2MP V30 | GXBL1G_TX_CH3P
“AF34 | GXBL1E_TX_CH3P 10 PCIE_TX_P5 GXBL1F_TX_CH3P 18 FBD13M2CN V31| GXBL1G_RX_CH3N, GXBL1G_REFCLK3N
AF35 Y| GXBL1E_RX_CH3N, GXBL1E_REFCLK3N 10 PCIE_RX_N5 GXBL1F_RX_CH3N, GXBL1F_REFCLK3N 18 FBD13M2CP GXBL1G_RX_CH3P, GXBL1G_REFCLK3P
GXBL1E_RX_CH3P, GXBL1E_REFCLK3P 10 PCIE_RX_P5 GXBL1F_RX_CH3P, GXBL1F_REFCLK3P c U36
PCIE Hard Core with 43 FBD12C2MN GXBL1G_TX_CH2N
AJa7 | GXBLIE_TX_CHaN 10 PCIE_TX N4 GXBL1F_TX_CH2N Channel 2,3,4,5,6,7 43 FBD12C2MP Yar| GXBL1G TX CH2P
AF30 | GXBL1E_TX_CH2P 10 PCIE_TX_P4 GXBL1F_TX_CH2P 18 FBD12M2CN Va5 | GXBL1G_RX_CH2N, GXBL1G_REFCLK2N
AF317 GXBL1E_RX_CH2N, GXBL1E_REFCLK2N 10 PCIE_RX_N4 GXBL1F_RX_CH2N, GXBL1F_REFCLK2N 18 FBD12M2CP GXBL1G_RX_CH2P, GXBL1G_REFCLK2P
GXBL1E_RX_CH2P, GXBL1E_REFCLK2P 10 PCIE_RX_P4 GXBL1F_RX_CH2P, GXBL1F_REFCLK2P V38

18 FBD11C2MN v39 | GXBL1G_TX_CH1IN

AD38

11 ENETA_TX_N
11 ENETA_TX_P
11 ENETA_RX_N
11 ENETA_RX_P
N

GXBL1E_TX_CH1N
GXBL1E_TX_CH1P

GXBL1E_RX_CH1N, GXBL1E_REFCLK1N
GXBL1E_RX_CH1P, GXBL1E_REFCLK1P

10 PCIE_TX_N
10 PCIE_TX_P3
10 PCIE_RX_N3
10 PCIE_RX_P3

GXBL1F_TX_CH1IN
GXBL1F_TX_CH1P

GXBL1F_RX_CH1N, GXBL1F_REFCLK1IN
GXBL1F_RX_CH1P, GXBL1F_REFCLK1P

18 FBD11C2MP
18 FBD11M2CN
18 FBD11M2CP

W32
W33

i

GXBL1G_TX_CH1P
GXBL1G_RX_CH1N, GXBL1G_REFCLK1N
GXBL1G_RX_CH1P, GXBL1G_REFCLK1P

43 FBD10C2MN oz GXBL1G_TX_CHON
12 ENETB_TX_ GXBL1E_TX_CHON 10 PCIE_TX_N2 GXBL1F_TX_CHON 43 FBD10C2MP Y30 GXBL1G_TX_CHOP
12 ENETB_TX_P GXBL1E_TX_CHOP 10 PCIE_TX_P2 GXBL1F_TX_CHOP 18 FBD10M2CN Y31 GXBL1G_RX_CHON, GXBL1G_REFCLKON
12 ENETB_RX_N GXBL1E_RX_CHON, GXBL1E_REFCLKON 10 PCIE_RX_N2 GXBL1F_RX_CHON, GXBL1F_REFCLKON 18 FBD10M2CP GXBL1G_RX_CHOP, GXBL1G_REFCLKOP
12 ENETB_RX_P GXBL1E_RX_CHOP, GXBL1E_REFCLKOP 10 PCIE_RX_P2 GXBL1F_RX_CHOP, GXBL1F_REFCLKOP W29

18 FBGBTCLK1M2CP

w2g | REFCLK_GXBL1G_CHBP
18 FBGBTCLK1M2CN

REFCLK_GXBL1G_CHBN

W

40 CLK_ENET_FPGA_P ﬁggg REFCLK_GXBL1E_CHBP T ﬁggg REFCLK_GXBL1F_CHBP
40 CLK_ENET_FPGA_N REFCLK_GXBL1E_CHBN T REFCLK_GXBL1F_CHBN

Tranceiver 1G BanK

Tranceiver 1E BanK Tranceiver 1F BanK

A10SOC_1517

A10SOC_1517 A10SOC_1517

Channel

Application (Bank, number)

(1E,4);(1E,5);(1F,0);(1F,1);

PCIE RC (1F,2);(1F,3);(1F,4);(1F,5)

Intel

FMC B Slot DP (16,0);(16,1);(16,2);(16,3);
Transceiver [10:15]]| (16.4);(16G,5);

Intel® Enpirion® Power Solutions

Enpirion
SGMIT A and B __

(1E,0);(1E,1)

Power
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U23A
2o u23c . u23B 2.00k R4079 L. —
17 FAGBTCLKOM2CP Nog ! REFCLK_GXBL1H_CHTP 40 REFCLK_SMA_P Bj: REFCLK_GXBL1I_CHTP E29
17 FAGBTCLKOM2CN REFCLK_GXBL1H_CHTN 40 REFCLK_SMA_N REFCLK_GXBL1I_CHTN gg EEE&&_SS:_E Bj’ REFCLK_GXBL1J_CHTP
_SDI_ REFCLK_GXBL1J_CHTN
17 FAD5C2MN :gg GXBL1H_TX_CHS5N 2%}@5&% ng GXBL1I_TX_CHS5N A32
17 FAD5C2MP Viza | GXBL1H_TX_CH5P SMA—XCVRRX N 34| GXBL1I_TX_CH5P 16 SDI_TX_N A33 | GXBL1J_TX_CHS5N
17 FAD5M2CN 135 Y GXBL1H_RX_CH5N, GXBL1H_REFCLK5N SVA-XCVR RX P 35 GXBL1I_RX_CHS5N, GXBL1I_REFCLK5N 16 SDI_TX_P 530 | GXBL1J_TX_CH5P
17 FAD5M2CP GXBL1H_RX_CH5P, GXBL1H_REFCLK5P = — GXBL1I_RX_CH5P, GXBL1I_REFCLK5P 16 SDI_RX_N 31| GXBL1J_RX_CHS5N, GXBL1J_REFCLK5N
J36 D38 16 SDI_RX_P GXBL1J_RX_CH5P, GXBL1J_REFCLK5P
17 FAD4C2MN 37| GXBL1H_TX_CH4N D39 | GXBL1I_TX_CH4N c32
17 FAD4C2MP N3z | GXBL1H_TX_CH4P 35| GXBL1I_TX_CH4P —&33 | GXBL1J_TX_CH4N
17 FAD4M2CN N33 | GXBL1H_RX_CH4N, GXBL1H_REFCLK4N | g 733 GXBL1I_RX_CH4N, GXBL1|_REFCLK4N ~D30 | GXBL1J_TX_CH4P
17 FAD4M2CP GXBL1H_RX_CH4P, GXBL1H_REFCLK4P L S GXBL1I_RX_CH4P, GXBL1I_REFCLK4P | * D31 GXBL1J_RX_CH4N, GXBL1J_REFCLK4N
K38 £36 [ D31 GXBL1J_RX_CH4P, GXBL1J_REFCLK4P
17 FAD3C2MN K39 | GXBL1H_TX_CH3N 17 FAD9C2MN E37 | GXBL1I_TX_CH3N B34
17 FAD3C2MP P30 | GXBLTH_TX_CH3P 17 FAD9C2MP K30 | GXBL1I_TX_CH3P 15 DP_ML_LANE_Nogj GXBL1J_TX_CH3N
17 FAD3M2CN 5377 GXBL1H_RX_CH3N, GXBL1H_REFCLK3N 17 FAD9M2CN K317 GXBL1I_RX_CH3N, GXBL1l_REFCLK3N 15 DP_ML_LANE_PO E35 | GXBL1J_TX_CH3P
17 FAD3M2CP GXBL1H_RX_CH3P, GXBL1H_REFCLK3P 17 FAD9M2CP GXBL1I_RX_CH3P, GXBL1I_REFCLK3P | ? Ea3 7| GXBL1J_RX_CH3N, GXBL1J_REFCLK3N
136 F34 GXBL1J_RX_CH3P, GXBL1J_REFCLK3P
17 FAD2C2MN 37| GXBL1H_TX_CH2N 17 FAD8C2MN F35 | GXBL1I_TX_CH2N A36
17 FAD2C2MP 534 | GXBL1H_TX_CH2P 17 FADSC2MP k34| GXBL1I_TX_CH2P 15 DP_ML_LANE_N A7 | GXBL1J_TX_CH2N
17 FAD2M2CN B35 GXBL1H_RX_CH2N, GXBL1H_REFCLK2N 17 FAD8M2CN K35 GXBL1I_RX_CH2N, GXBL1|_REFCLK2N 15 DP_ML_LANE_P1 F30 | GXBL1J_TX_CH2P
17 FAD2M2CP GXBL1H_RX_CH2P, GXBL1H_REFCLK2P 17 FAD8M2CP GXBL1I_RX_CH2P, GXBL1I_REFCLK2P | ? F31 | GXBL1J_RX_CH2N, GXBL1J_REFCLK2N
M38 Fas GXBL1J_RX_CH2P, GXBL1J_REFCLK2P
17 FAD1C2MN M39 | GXBL1H_TX_CH1N 17FAD7C2MN F39 | GXBLTL_TX_CH1IN B38
17 _FAD1C2MP R32 | GXBL1H_TX_CH1P 17 FAD7C2MP T35 | GXBL1I_TX_CH1P 15 DP_ML_LANE_Nzgj GXBL1J_TX_CH1N
17 FAD1M2CN R33 | GXBL1H_RX_CH1N, GXBL1H_REFCLK1N 17 FAD7M2CN 33 ) GXBL1I_RX_CH1N, GXBL1I_REFCLK1N 15 DP_ML_LANE_P2 G35 | GXBL1J_TX_CH1P
17 FAD1M2CP GXBL1H_RX_CH1P, GXBL1H_REFCLK1P 17 FAD7M2CP GXBL1I_RX_CH1P, GXBL1I_REFCLK1P I G337 GXBL1J_RX_CH1N, GXBL1J_REFCLK1N
N36 G36 T GXBL1J_RX_CH1P, GXBL1J_REFCLK1P
17 FADOC2MN N37 | GXBL1H_TX_CHON 17 FADBC2MN Ga7 | GXBL1I_TX_CHON C36
17 FADOC2MP T30 | GXBL1H_TX_CHOP 17 FADBC2MP M30 | GXBL1I_TX_CHOP 15 DP_ML_LANE_N G537 | GXBL1J_TX_CHON
17 FADOM2CN 731 GXBL1H_RX_CHON, GXBL1H_REFCLKON 17 FADBM2CN V31 Y| GXBL1I_RX_CHON, GXBL1I_REFCLKON 15 DP_ML_LANE_P3 H30 | GXBL1J_TX_CHOP
17 FADOM2CP GXBL1H_RX_CHOP, GXBL1H_REFCLKOP 17 FADB6M2CP GXBL1I_RX_CHOP, GXBL1I_REFCLKOP | ? 31| GXBL1J_RX_CHON, GXBL1J_REFCLKON
R29 L29 GXBL1J_RX_CHOP, GXBL1J_REFCLKOP
17 FAGBTCLK1M2CP Ros ! REFCLK_GXBL1H_CHBP 41| LMK_FMCCLK_P [2g?| REFCLK_GXBL1I_CHBP G29
17 FAGBTCLK1M2CN REFCLK_GXBL1H_CHBN 41| LMK_FMCCLK_N REFCLK_GXBL1I_CHBN 38 EEE&&_BE_Z Bj: REFCLK_GXBL1J_CHBP
_DP_| REFCLK_GXBL1J_CHBN
Tranceiver 1H BanK Tranceiver 11 BanK -
Tranceiver 1J BanK
A10SOC_1517 A10SOC_1517
A10SOC_1517
c43 0.1uF SMA_XCVR_RX_C_P
c42 0.1uF SMA_XCVR_RX_C_N
SMA Connector RX
Interface SMA Connector Interface
6 1J21
)
Aoplicati Channel
pprlication (Bank, number) Sfof<le ~lofsfo
1 1 1J12
SMA (11,5) @
@
Intel N|mvm N|m<ru'>
FMC A Slot DP (1H,0)5(1H,1);(1H,2);(1H,3];
E .ri ® Transceiver [0:9] | ¢11.2):¢11.3)"
SDI (13,5)
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8 7 6 5 3 2 1
PCIE_DC_3V3
72 PCIE_DC_3v3[ __ >
PCIE_12V PCIE_12V
J57
B1 A1
49 PCIE_12Vv [ > Bo | t12V PRSNT1_N a5
B3| +12V +12V (23
51| +12v +12V (2%
GND GND
45 EXTA SCL > R oNI 2o smoLK JTAG_TCK 42 < PCIE_TCK 37 PCIE_DC_3V3
13,17,45 EXTA_SDA__ > 87 | SMDAT JTAG_TDI a7 . | PCIE_TDI 37
PCIE_aux3V3 Bs | CND JTAG_TDO ["Ag L >PCIE_TDO 37
B | +3.3V JTAG_TMS (a9 <___| PCIE_TMS 37
| 37 PCIE_TRSTN > 810-| JTAG_TRSTN 3.3V 215 ?
69 PCIE_aux3V3 ° 511 | +3_3VAUX +3_3V A1
36 PCIE_WAKE_N WAKE_N PERST N - < PCIE_PERSTn 35
KEY R41J3 4.7K
%Rsvm X1 GND ﬁ]g . Lk s |
< PCIE_REFCLK_SYN_P 39
C1530 || 0.22uF PCIE_TX_CPO B14 | GND REFCLK+ "A14 — ST
8 PCIE_TX_PO > 153 T[ - 0.220F FCIETX GO 15| PETOP REFCLK- a7z < | PCIE_CREFCLK_SYN_N 39
8 PCIE.TX NO [ > | 516 | PETON GND [~a71a
517 | GND PEROP [~A77 BEC:E_Ei_ZO 8
518 | PRSNT2_N_X1  PERON [a7g CIE_RX_NO 8
GND GND
PCIE_TX_CP B1 A1
§ PCIE_TX P! O bl s PO T CN B20 | PETIP  xa  RSVD2 o5~
8 PCIE_TX_N1 > | — 57| PETIN GND [~a57
Soe R
8 PCIE TX P2 [ > C1534 || 0.22uF PCIE_TX_CP] B23 A23 —A
T C153p[] [ 0.22uF PCIE_TX CN2 B24 | PET2P GND [a24
8 PCIE_TX_N2 > 1] o5 | PET2N GND [a55
Bloe e Rt ¢
8 PCIE TX p3 [ > C1536 || 0.22uF PCIE_TX CP B27 A27 b
— 2 C153F[ [ 0.22uF PCIE_TX CN B2g | PET3P GND ["A28
8 PCIE_TX_N3 > 1] 29 | PETSN GND [~a%9
B30 | GND PER3P 235 BPClE_Rx_Ps 8
*g31 | RSVD3 PER3N [~231 PCIE_RX_N3 8
532 | PRSNT2_N_X4 GND 237
GND RSVD4 25X
C1538 || 0.22uF PCIE_TX_CP{ B33 A33
8 PCIE_TX P4 C153|EI_|| 5 o50F PCIE TX CN§ B34 | PET4P  xg  RSVD5 g~
8 PCIE_TX_N4 > 1 — B3z | PET4N GND [~a%35
eSS [age Rt
C1540 | | 0.22uF PCIE_TX CP B37 A37 A
8 PCIE_TX_P5 Ci5at[ [ 0.220F PCIE_TX CN B3g | PET5P GND |~A3g
8 PCIE_LTX N5 [ > 1 — B39 | PET5N GND [~a3g
PERST [aao FJreERte
C1542 || 0.22uF PCIE_TX CP B41 Ad1 A
8 PCIE_TX_P6 > C15aB T [-0.200F FCETXCN B4z | PET6P GND a2
8 PCIE_TX_N6 > — Bas | PETON GND [~a3
| Bl i =reams o
C1544 || 0.22uF PCIE_TX CP B45 A45 A
8 PCIE_TX_P7 C154B[[ [ 0.220F BCIE TX CNT B46 | PET7P GND [Az6
8 PCIE_LTX N7 > 1 — B4a7 | PET7N GND [~az7
Bag | GND PER7P A48 BPCIE_RX_P? 8
35,36,37 PCIE_PRSNT2n <} PRSNT2_N_X8 PER7N PCIE_RX_N7 8
B49 A49
GND GND
PCIE-098-02-F-D-TH
75-ohm to 100-ohm XCVR traces.
® PCIE_aux3V3
I nt el PCIE_12V PCIE_DC_3V3
. 1 . . Lo .
¢ C1555
— ® C1546 il —T—c1547 —LC1548 —T—o1549 —T—c1550 J—01551 J—01552 —T—o1553 —T—c1554 C1556
Enplrlﬂn 22uF | ’ 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 100uF 0.1uF
¢ @ @ @ @ 6.3V
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R38 9.9 1 0/1 00/1 000 Ethern et XCVR Pin Pin Connection Setting Bit[2:0] | Definition
C242p| 0.01uF é 5233 :gg CONFIGO GND 000 MDIO PHY Address bit (2:0) = 000
Cc7 0.01uF [ R314 49:9 CONFIG1 GND 000 Enable PEUSE,‘, PHY Address bits (4:3:} =00
€199 |0.01uF % Sgg :g-g 1110 = Auto-negotiate, advertise all capabilities,
- refer Master
R34 49.9 CONFIG2 VDDO (2.5V or 3.3V 111 P .
. C200] |0.01uF [ R33 49.9 ( ) 100BASE-x FULL-DUPLEX/Auto-Negotiation
| o7 USA s enabled, 100BASE-X half-duplex
| ENETA 2p5vV _REJE[n 28 '| COMA — GTX_CLK{—3—~ CONFIG3 GND 000 Disable crossover, Enable 125CLK
| - RESET_N TX CLK¢g Hardware Config Mode Reg (2.0) = 100
TX_EN =X _ g > Reg (2:0) =
65 TX_ER ——X CONFIG4 LED_LINK1000 100 SGMII without Clock with SGMII Auto-Neg to
10_2V5 64 !| CONFIGO 11 copper
537 CONFIG1 TXDO 55 _ . _
CONFIG2 TXD1 Disable fiber/copper autosel, disable sleep mode
J2 10_2V5 61 14 _
T 50| CONFIG3 TXD2 5 CONFIGS LED_LIN1O 110 (enable energy detect), Hardware Config Mode
CONFIG4 TXD3 -
vee F2— 22 CONFIGS 4 TXD4 18 Reg (3)=0
CONFIG6 w TXD5 Select MDIO (over 2-wire serial), interrupt polari
[ TD0P [ AVIDI PO ” & TXD6 [40 CONFIG6 LED_RX 010 Selec ( serial), interrupt polarity
TDO N | AMBING 31 MDIO P = = TXD7 = active low, 50-ohm termination for fiber
1P |2 AVDTPT 33 MB:?’E - o RXCLK 42—
7 ANIDI_N7 _ = o 15
L TD1 N |2 - Wb N | 5 g RX_DV o4 R332 & R335
ANIDI_P2 39 = S 3 o 0
op p LA AMDI_N2 a1 | MDEF | 3 s  RXER ~ 10_3v3
T ANIDI_P3 _ = J
L roon 2 AVBITG ={mpisp | & = RXDO |a3— o5V 19.2Vs 10_3V3 69
7 = MDI3_N 3 RXD1 g5~ I0_2V5 36,68
TD3_P | RXD2 [—oi—X I0_5vV 50
0o C TDS*N 8 ENETA 2p5V_MDIO 24 |\ - - RxD3 2% 10_2Vs Place near 88E1111 PHY -
<< _ ENETA 2p5V_MDC 25 H 90
S 10 ENETA 2p5V _INTn 23| MDBC 5 RXD4 g9~ l . o o o o
29 GND INT_N RXD5 g7
[OX0) RXD6 [—g5—<
AT < g; :SB QC—Z 4 RxD7 |86~ €265 C249 C222 €236 C251 €250 C221 _ 2224
== < SDAC_ @ cRs -84 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
R48 ENETA_RSET 30 | 83 SGMIl Mode (default)
10K I0_2V5 56 '| RSET coL — X ¢ = = ® ® ° 6
U6 T %—=— SEL_FREQ 79
1 4 wr— S_CLK_P W
EN VCC < S_CLK_N a5 X ENETA TXC P
5 3 22 b 12501K Bl TSNP o2 — 0.1uF_J1C32 < ENETA_TX_P 8
GND OUT XTAL1 E STIN'N S
’—’ 54 £ _IN_N |77 ENETA_RXC_P 0.1uF || C31
25.00MHz Cc213 53 | XTAL2 =| S OUTPI75 ENETA RXCN <] ENETATXN 8
: _\C VSSC =—sToutT N = * 0.1uF_|[C30
“To.01uF 47 = 68 : ENETA_RX_P 8
' 297 TRSTN @ LED_TX |59 0.1uF_||Cd9 ENETARXN 8
4 TCK o LED_RX [~ '
R328 R329 55N TDI N LED_DUPLEX 3
*—26] TDO ® LED_LINK1000 [~z
4.99K 4.7K 22 TMS LED_LINK100 | 0 2v5 88E1111-B2-CAA1CO00 EOL
- LED_LINK10 T 88E1111-B2-NDC2C0O00 Replacement
10_2V5
D3 A 240 R345 ENETA LED TX
' > SRS I
GREEN_LED usB ENETA_DVDD
XX 0000 IIZIT
Nl ENETA_LED_RX 00
0—” 240 R336 — gg AD 88 8888 228 bvop 25 |
AVDD oo >>>> [aya)a DVDD
GREEN_LED 35 >> >S5S 10
70| AVDD DVDD (5
! d 240 R346  ENETA LED_LINK{1000] 45 | AVDD DVDD |57
10_2V5 i pi 78 | AVDD DVDD g3 DVDD = 1.0V
AVDD DVDD -
GREEN_LED ovoD [ DVDD = 1.2V
¢ RN2 1.00K < SENETA_MDIO 27 - NCt DVDD (42 -
) R31%. X 47K _— ENETA MDC 27 4 D7 ' Vel 240 R353 ENETA _LED LINK100 51 NG2 DVDD 85
a0 oK . B ENETA_INTn 36 GREEN_LED 97
: < ENETA_RESETn 36 - VSS
D9 ” Vel 240 R359 ENETA_LED_LINK10 88E1111
. GREEN_LED
nte
ENETA_DVDD 183
- & ENETA_DVDD
En Irl On _ R _ 1uF U2 ENET_DVDD = 1.0V/0.207A
' , 10_2V5 1
C266 €235 C234 C223 C252 BIAS out
— | 31N ADJ 27 15K J
0.1u 0.1u 0.1uF 0.1uF 0.1uF |
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Rad 100 10/100/1000 Ethernet XCVR = Pin Connection Setting Bit[2:0] | Definition
€195/ |0.01uF [ 5287 ig-g CONFIGO GMND 000 MDIO PHY Address bit (2:0) = 000
Cc9 ||0.01uF [ R308 299 CONFIG1 GND 000 Enable Pause, PHY Address bits (4:3) = 00
__R42 49.9 1110 = Auto-negotiate, advertise all capabilities,
IC196 0.01uF [ R41 49.9 prefer Master
__R40 49.9 CONFIG2 VDDO (2.5V or 3.3V 111 .
C197] |0.01uF [ R39 49.9 ( ) 100BASE-x FULL-DUPLEX/Auto-Negotiation
o7 U9A s enabled, 100BASE-X half-duplex
ENETB 2p5V REJETN COMA — GTX_CLK CONFIG3 GND 000 Disable crossover, Enable 125CLK
[ p 28 2
I - RESETN TX CLK¢9 Hardware Config Mode Reg (2.0) = 100
TX_EN f=—X _ g > Reg (2:0) =
65 TX_ER ——X CONFIG4 LED_LINK1000 100 SGMII without Clock with SGMII Auto-Neg to
10_2V5 64 !| CONFIGO 11 copper
53 CONFIG1 TXDO {7 - : -
CONFIG2 TXD1 Disable fiber/copper autosel, disable sleep mode
J3 10_2V5 61 14 .
T 50| CONFIG3 TXD2 5 CONFIGS LED_LIN1O 110 (enable energy detect), Hardware Config Mode
CONFIG4 TXD3 _
vee H2— 25 CONFIGS 4 TXD4 15 Reg (3)=0
CONFIG6 TXD5 ; oy -
1 e 19 Select MDIO (over 2-wire serial), interrupt polarity
TDOP 5 & TXD6 CONFIGE LED RX 010 i S !
C TDO N 2 | Emg:{lg g? MDIO P— = E TXD7 20 - = active low, 50-o0hm termination for fiber
s BMDI P 33 | MDION | = _ | 2
C Ig}—s 6 gmg:_rs; gg MBH—Z z g EiC'D-\'j 24 R331 { R333 10_1v8
e BMDI_N2 41| MDI2P | % o RXER 8 P ° 10_3v3 |
[ T02P5 | BMDI B3 27 | MDI2N | ¥ g 05 10 5V 10 2V5 T I0_1v8 36,37,68
TD2_N BVDI N3 43| MDIB_P | 5 RXDO —gp—¢ T~ T I0_3v3 69
= MDI3_N 3 RXD1 45— I0_2V5 36,68
7 | — g 93 —
TD3_P RXD2 5= I0_5V 50
0@ C TDS,N 8 ENETB 2p5V MDIO 24 | RxDs 21 10_2V5 Place near 88E1111 PHY -
g _ ENETB_2p5V_MDC 25 5 90
I 10 ENETB 2p5V_INTn___ 23 '| MDC 5 RXD4 g9~ |
29 GND INT_N - RXD5 57— * * *
IGX0) RXD6 [—gr—
37 86
T TASSTOIA <37 HSBQC—Z - RXD7 9 €220 €263 c211 C218 €233 C247 €205 _0217
=[= < SDAC_ @ 84 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
R49 ENETB_RSET 30, oo | Célgs %ﬁ
10K O 2V5 96 EEII_ETFREQ : ! - ) -
1 u7 ) — W S_CLK_P ;g SGMIl Mode (default)
EN vcC <[ STCLK N¢—5—X Lok
5 3 22 b 12501K 2| SINP o —ENETHRER c36 0-1uF <] ENETB.TX P 8
GND OuUT XTALA E S_IN_N == < ENETB_TX_N 8
54 = 77 ENETB_RXC_P C35 |0.fuF
25.00MHz _|c212 53 6;@'62 L g—gtﬂ—g 75 ENETE_RXC N
“To.01uF 47 = les Ea 0-1uF ENETB_.RX_P 8
' 297 TRSTN @ LED_TX |59 c33 0.1uF ENETB_RX N 8
2 TCK < LED_RX |5 :
>—2=W TDI 3 LED_DUPLEX [—53—x<
R322 R323 201 100 ® LED, LINK1000 |42 88E1111-B2-CAA1CO00 EOL
4.99K 47K 483 s LED_LINK100 | &
ED LINK10 |78 10_2v5 88E1111-B2-NDC2C000 Replacement
88ET111
10_2V5
D5 Ylad 240 R343 ENETB_LED_TX
! ’ _LED_
G Q2 o[B8 RS
REEN_LED u9B ENETB_DVDD
XX 0000 IIZIT
el ENETB_LED_RX 00
0—ND2 240 R334 — gg AD 88 8888 228 bvop (15 |
GREEN_LED 35 |AVDD 8 ~>>> 988 DVDD [
- 20| AVDD DVDD |35
Yl ENEB_LED_LINK1p00O AVDD DVDD
10_2V5 M 20 o - 78| AVDD DVDD (-5 DVDD = 1.0V
T AVDD DVDD - -
GREEN_LED ovoD [ DVDD = 1.2V
R306 1.00K 13 71 -
¢ < >ENETB_MDIO 27 >—=3 NC1 DVDD
! Eg&s‘\ f{';ﬁ // ENETB_MDC 27 L D8 ' A 240 R352  ENETB_LED_LINK100 511 NGa VDD |85
+ : > ENETB_INTn 36
R303 S Al > ENETB_RESETn 36 GREEN_LED 97 1yss
D10 ”// 88E1111
® 240 R358  ENETB_LED_LINK10
GREEN_LED
nte
ENETB_DVDD
182
i L] 1 _ _ _ ENETB_DVDD
1uF U3 ENET_DVDD = 1.0V/0.207A
n p I rl On C264 C232 C231 C219 _|c248 10_2V5 1 siAs ouT 4
0.1u 0AuF  |0.1u 0AUF  |01UF ! 3 ADy k8 R28 15K i
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10_3Vv3

69 10_3V3
C270

0.1uF 10uF

Intel
Enpirion
Power

Sm;II Form Factori Pluggable PIL4|s (SFP+) Por’z A

SFPB_VCCT

SFPA_VCCT
|

SFPA_VCCR
I

Optical (SFP+) Transceiver Cage & Connector 0O

J7
16 18

151 veeT TD_P (g

< SFPA_TX P 7

VCCR TD_N

< SFPA TX N 7

12 | RD_P RX_LOS 5

7 SFPA RX_P
7 SFPA RX N

35 SFPA_TXDISABLE

RD_N TX_FAULT

35 SFPA_RATESELO

TX_DISABLE VEET 37

35 SFPA_RATESEL1

RS1 VEET
10

35 SFPA_MODO_PRSNTn <
45 EXTA_SCL

3
TR VEET

g | RSO 20
6

5

MOD_ABS VEER 73

10,17,45 EXTA_SDA__ >

2| SCL VEER [z

SDA VEER
%; CAGE_GND CAGE_GND gg
55| CAGE_GND CAGE_GND |34
54| CAGE_GND CAGE_GND |3z
55| CAGE_GND CAGE_GND (3¢
56| CAGE_GND CAGE_GND |37
57| CAGE_GND CAGE_GND [3g
58| CAGE_GND CAGE_GND (g
59| CAGE_GND CAGE_GND |5
50| CAGE_GND CAGE_GND {47
31| CAGE_GND MH1 (25
CAGE_GND MH2 ———

SFP+_AND_CAGE
<Agile Part Number>

GND_CAGE GND_CAGE
Optical (SFP) Transceiver Cage & Connector 1
12C Address is 1010000 or 1010001.

SFPA_LOS 35
SFPA_TXFAULT 35

B5

SFP+_CAGE
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Small Form Factor Pluggable Plus (SFP+) Port B
69 10 3V3 vl — 1.0uH _T_CZBBSFPELVCCT —|
TO.‘]UF —ITOUF . T o e ven SFPB_;/CCR

Optical (SFP+) Transceiver Cage & Connector 0O

J8
]g VCCT TD_P ]S < SFPB_TX_P 7
VCCR TD_N <__ | SFPB_TXN 7
7 SFPB_RX_P ]g’ RD_P RX_LOS 2 SFPB_LOS 35
7 SFPB_RX_N RD_N TX_FAULT SFPB_TXFAULT 35
35 SFPB_TXDISABLE ? TX_DISABLE VEET 17
35 SFPB_RATESELO 9| RSO VEET 5
35 SFPB_RATESEL1 RS1 VEET
35 SFPB_MODO_PRSNTn g MOD_ABS VEER 1?
18,45 EXTB_SCL > 2| SCL VEER [z
18,45 EXTB_SDA___ > SDA VEER
21 32

57| CAGE_GND CAGE_GND |33
55| CAGE_GND CAGE_GND |34
54| CAGE_GND CAGE_GND |3z
55| CAGE_GND CAGE_GND (3¢ B6
56| CAGE_GND CAGE_GND |37
57| CAGE_GND CAGE_GND [3g
58| CAGE_GND CAGE_GND (g
59| CAGE_GND CAGE_GND |5
50| CAGE_GND CAGE_GND {47

CAGE_GND MH1 A
2t CAGE_GND MH2 22— SFP+_CAGE

SFP+_AND_CAGE

GND_CAGE GND_CAGE
Optical (SFP) Transceiver Cage & Connector 1
12C Address is 1010000 or 1010001.
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1) TX uses diff sstll8 configuration, which is able to meet peak-to-peak differential voltage
10 3V3 and common mode voltage spec for DP.
T DP_3V3 2) RX uses LVDS input, but user need to ensure pin voltage at NF receiver end is <1.9v.
R806 100K ! a. IT the channel is AC couple, then user need to choose the correct Vbias_RX so that
DP_3V3 l Vpin < 1.9v. The spec is 0 — 2v, which is quite wide. Selecting Vbias Rx at 2v region will
C893 u71 cause NF device to have reliability issue.
Tz SN ouT 4 — b. If the channel is DC couple, user need to make sure TX common mode voltage + ground
220F . 1 \ct 1% reference differences between Tx and Rx will not cause Vpin for NF to be higher than 1.9v.
6| NGo SET] 888 C134 C133
< ) 0.1uF ) 0.1uF
* 2 FiAG
7 GND
ON GND_PAD - - o 82401646 © - o 82401646
MAX14523B
D38| vbp GNDJ 106 105 vDD| GND| 106 105 D37
36 DP_OCn 0.5A maximum current
101] 102 103 104 101] 102 103 104
DP—3V3 -~ N [3p) < ~— N 3] <
J46
20 1 DP_ML_LANE_CPO C854 || 0.1uF DP_ML_LANE_PO
DP_PWR  ML_LANE_OP 3—pp W[ [ANE CNO L 77 DP WL TANE N0 > BHHQHE‘E% %
R792 100K DP_HOT PLUG 18 | o erect ML_LANE_ON C858| | 0.1uF < ML _EANE
DP RTN 19 _ 4  DP_ML_LANE_CP1 C856 || 0.1uF DP_ML_LANE_P1
R793 o | RTN ML_LANE_1P #'gBp ML [ANE CN1 11T DP_ML _LANE N1 DP_ML_LANE P19
ML_LANE_1N 857 [ 0AuF < DP_ML_LANE_N1 9
R790 1M DP_3p3V_CONHIG1 13 7  DP_ML_LANE_CP2 C858 || 0.1uF DP_ML_LANE_P2
R791 M DP 3p3V_CONAIG2 14 | CONFIG1 ML_LANE_2P (5—5p ML [ANE CN2 [T DP ML LANE N2 DP_ML_LANE P2 9
CONFIG2 ML_LANE_2N cesdl [ 0T0F < DP_ML_LANE_N2 9
2 10 DP_ML_LANE_CP3 C860 || 0.1uF DP_ML_LANE_P3
5 | GND ML_LANE_3P =5 —DBp ML [ANE CN3 1 T1 DP_ML_LANE N3 DP_ML_LANE P39
5| GND ML_LANE_3N Coa8p 0T0F < DP_ML_LANE_N3 9
11 8“8 AUX CH P |15 DP_AUX_CP
S DP AUX CN Auxilary Channel -> Bidi|rctional LVDS 1Mbps/(720Mbps optional).
16| 2o AUX CHN 17 _AUX_ y ps/( ps op D)
uartus 10 Standard = BLVDS
36 DP_CONFIG1 %; MH1 MH3 gi ¢ TX -> DIFF SSTL-1.8
36 DP_CONFIG2 MH2 MH4 RX -> LVDS 10 1v8
FogBugz Case 135234 & 147387 _
0472720024 cgBugz tase |
1M R765 10_1v8 10_3V3
M ANARES _ — < 10_1v8 36,37,68
GND_DP GND_DP 10_3V3 10 3V3 69
I—ﬂ 0—|
| Usually 3.3V for DP_UX_CP Cc137 || _0.1uF _
47nF || C878 GND_DP DP, but Arria 10 I
is 1.8V LVDS.
R223 R750 R224 100K R216
10K DNI I 49.9
DP_AUX_CHR_P R217 22.0
— DP_AUX_CH_P 27
- VBIAS_DP DP_AUX_CHR N R218 22.0 8 DP AUX GH N 27
C848 C847 DP_3V3
R220 R219 DNIR24d
10uF 0.1uF 10K 499 DNIW <:| DP_AUX_DE 36
——< ] DP_AUXD 36
3 DP_HOT PLUG < p——— BE—QB?—%EE—Z — > DP_AUX_REn 36
u28 1 U27
3 D+ |5 — > DP_AUXR 36
[ |GND D- DE
TPD2EUSB30 N
® D |, -
Intel mi O
7 (B RE n
E = @
Enplrlon e,
10_3V3 v
8 1 vee
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Intel
Enpirion
Power

I0_2V5

SDI Cable Driver, Equalizer, and SMB

SDI_AVDD
M22468 Pin compatible to:
M22428 (Gen2 3G/6G SDI Cable

L11,/) 120 Ohm FB
v

M23428 (12G Cable Driver)

| . - -
jgme Jc_sss ng jgm

Drijver)

DI_SPI_CS0 36
DI_SPI_MOSI 36
SDI_SPI_M1386

DI_SPI_CLK 36

75 Ohm Single-Ended Impedance

C155 | |4.7uFSDI_TXBNC P 1 °
0.1uF | 0.1uF |0.01uF [0.01uF U29 [
100 Ohm Differential Impedance , . . ? ’ 13
SDI AVDD 2| AVDD1 SDO1P 5 vam|
9 SDLTX [ > C146 | |4.7uF - R230 DNI AVDD2 SDO1TN
- = [ 11 SDI_TXDRV_P
SDI_TXCAP P 16, <op ggggs 10 SDI_TXDRV N
o SDLTX N > C145  ||4.7uF SDI_TXCAP_N ] o
[ MFo SDI_AVDD
ENABLE Hardware Mode
IRzzg 10K 15 MODE_SEL it g || R749 10K
MF2 67
MF3
36 SDI_TX_SD _HDn[ > 9y sp_xHD 5 R226 10K
SDI_TX_RSET AVSS
R754 750 _TX_ . GNDPAD 7
RSET
M23428 C154 H4.7uF R247 75 |
Layout Notes:
DN1 for resistors and  Pull-down for 126
capacitors for GEN2
devices. - .
Minimize stubs in Layout Notes (M23428) SDI Cable Driver: )
lavout - The RSET resistor should be located close to pin 5.
Y - - Remove GND under pin 5 and the RSET resistor.

- The 49.9-ohm resistors should be placed close to device pins 16 and 1 (SDIP/SDIN).

10 2V5

75 Ohm Single-Ended Impedance
L13  1nH 2.5V_SDI
1~ 2
149 4.7uF for 126 2.5V_SDI I0_2V5
1 SDI_IN_P1 SDI_EQIN P C158 | |4.7uF
HDBNC @ | M22544 Pin Compatible to: L12
R248 75 M23544 (12G EQ + Reclocker) S 120 Ohm FB
L‘wm\‘| DNI for 12G R23 DNI c852 | C875 |cs7e | C851
R76 10K u30 0.1uF | 0.1uF |0.01uF |0.01uF
SDI CABLE EQUALIZER
4.7uF for 12G SDI_EQIN_P1 3 20
SDI_EQIN_ 8159 | |4.7uF SDI_EQIN_NT1 4 SDIP VCC |54 I
=5V 3D SDIN VCC
R235 DISABLE SDO1 -> | — 7 15 SDO_P C135 ||4.7uF
é 85-ohm for 126 SDO1_DISABLE ~ SDOOP {7 S50 N G136 470 1| SDI.RX P 9
36 SDI_XHD_RATE < | 8 SDOON 1 SDILRX N 9
36 SDI_MF4_status 1 | 9 MF4
SD_xHD . .
! SDOIN | % 100 Ohm Differential Impedance
MUTEREF 11 18
MODE_SEL = 0 —> HARDWARE MODE MUTEREF SDO1P
MODE_SEL
R748 DNI R236 10K 3 6 MoDE SEL 1
VEE
36 SDI_MFO_BYPASS_present MFO_BYPASS 10, vFo vion -2 C157 || 1uF
36  SDI_MF1_SLEEP MISO M AL O _SLEE 19 5
_MF1_ _ MFZ2_MUTE 21| MF1 VEE 713 C156 10uF 1uF and 10uF for 12G
36 SDI_MF2_MUTE_SCLK| R7E3 5 MF3x3SD 5o MF2 VEE (&
36 SDI_MF3_MOSI > 539 MF3 VEE |53
: Y VEE
R222 49.9 ” S 13,0 cs VEE_ PAD |22
36 SDI_xCS_CS > 350
2.5V_SDI
R221
L | DNI

J48

HDBNC

< 10_2v5 36,68

Intel® Enpirion® Power Solutions

[Title

Intel® Arria® 10 Power Reference Design

SOlutlons Layout Notes (M22544) SDI Cable Equalizer: Size Document _Number Rev
- The AGC 33nF capacitor should be located close to the device pins 8 and 9 (AGC+/AGC-). B XX XXX A
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EMC (V57.1) PORT A

J29A J29C
J29F
FALAPO LA PO CC  LAP16 FALAP16 28 29 FAHBPO HB_P0_CC HB_P11 FAHBP11 36 Egg GND E17
FALANO LANNOCC LA N16 FALAN16 28 29 FAHBNO HB_NO_CC HB_N11 FAHBN11 36 Eo6 | GND GND [E1z
FALAP1 LAP1 CC LA P17 FALAP17 28 29 FAHBP1 HB_P1 HB_P12 FAHBP12 36 E2g | GND GND E771
FALAN1 LANNT CC LA N17 FALAN17 28 29 FAHBN1 HB_N1 HB_N12 FAHBN12 36 Esg | GND GND [£5
FALAP2 LA_P2 LA P18 _CC FALAP18 28 29 FAHBP2 HB_P2 HB_P13 FAHBP13 29 E32 | GND GND g5
FALAN2 LAN2 LA N18 CC FALAN18 28 29 FAHBN2 HB_N2 HB_N13 FAHBN13 29 E35 | GND GND (&4
FALAP3 LA_P3 LA P19 FALAP19 28 29 FAHBP3 HB_P3 HB P14 FAHBP14 36 E40 | GND GND [E7 FAREFA
FALAN3 LA_N3 LA N19 FALAN19 28 29 FAHBN3 HB_N3 HB_N14 FAHBN14 36 5| GND GND (35
GND GND
FALAPA LA_P4 LA P20 FALAP20 28 29 FAHBP4 HB_P4 HB_P15 FAHBP15 36 KS1GND  GND [
FALAN4 LA N4 LA_N20 FALAN20 28 29 FAHBN4 HB_N4 HB_N15 FAHBN15 36 Ko | GND GND [E30
FALAP5 LA_P5 LA P21 FALAP21 28 29 FAHBP5 HB_P5 HB_P16 FAHBP16 36 K15 | GND GND 57 C503
FALAN5 LA_N5 LA_N21 FALAN21 28 29 FAHBN5 HB_N5 HB_N16 FAHBN16 36 K15 | GND GND [—F2z
FALAPG LA_P6 LA_P22 FALAP22 29 29 FAHBP6 HB_P6_CC HB_P17_CC FAHBP17 36 K1 | GND GND [F51 TuF
FALANG LA_N6 LA N22 FALAN22 29 29 FAHBNG HB_N6_CC HB_N17_CC FAHBN17 36 k21| GND GND [E7s FAREFB
FALAP7 LA_P7 LA_P23 FALAP23 29 29 FAHBP7 HB_P7 HB P18 FAHBP18 36 Koa| GND GND [z
FALAN7 LA_N7 LA N23 FALAN23 29 29 FAHBN7 HB_N7 HB_N18 FAHBN18 36 Ko7 | GND GND [F15
GND GND
FALAPS LA P8 LA_P24 FALAP24 29 29 FAHBPS HB_P8 HB_P19 FAHBP19 36 gg GND GND ,Eg i
FALANS LA_N8 LA N24 FALAN24 29 29 FAHBNS HB_N8 HB_N19 FAHBN19 36 K36 | GND GND (3 C502
FALAPO LA_P9 LA P25 FALAP25 29 29 FAHBP9 HB_P9 HB_P20 FAHBP20 36 K35 | GND GND g5 T
FALAN9 LA N9 LA N25 FALAN25 29 29 FAHBN9 HB_N9 HB_N20 FAHBN20 36 5171 GND GND &40 TuF
FALAP10 LA_P10 LA_P26 FALAP26 29 29 FAHBP10 HB_P10 HB_P21 FAHBP21 36 J4 | GND GND —333
FALAN10 LA_N10 LA_N26 FALAN26 29 29 FAHBN10 HB_N10 HB_N21 FAHBN21 36 J5—| GND GND &35 FAM2CVIO
FALAP11 LA_P11 LA_P27 FALAP27 29 S SP-13AA8601 78| GND GND g3
FALAN11 LA_N11 LA_N27 FALAN27 29 771 GND GND G55
GND GND L—J
FALAP12 LA_P12 LA_P28 FALAP28 29 2298 N21GND  GND o c825 _|C816
FALAN12 LA_N12 LA N28 FALAN28 29 28 FAHAPO HA_PO_CC HA_P12 FAHAP12 28 120 | GND GND G20 10uF 10uF
FALAP13 LA P13 LA_P29 FALAP29 29 28 FAHANO HA NO_CC  HA N12 FAHAN12 28 753 | GND GND &77
FALAN13 LA N13 LA_N29 FALAN29 29 28 FAHAP1 HA_P1_CC  HA_P13 FAHAP13 28 J25 | GND GND [G14
FALAP14 LA_P14 LA_P30 FALAP30 29 28 FAHAN1 HA_N1_CC HA_N13 FAHAN13 28 J29 | GND GND 517
FALAN14 LA_N14 LA_N30 FALAN30 29 28 FAHAP2 HA_P2 HA P14 FAHAP14 28 J32 | GND GND &g
FALAP15 LA_P15 LA_P31 FALAP31 29 28 FAHAN2 HA_N2 HA_N14 FAHAN14 28 J35| GND GND G
FALAN15 LA N15 LA N31 FALAN31 29 28 FAHAP3 HA_P3 HA_P15 FAHAP15 28 T38| GND GND G4
LA_P32 FALAP32 29 28 FAHAN3 HA_N3 HA_N15 FAHAN15 28 40 GND GND &7
LA _N32 FALAN32 29 H3 | GND GND Az FMCA_aux3V3
LA P33 FALAP33 29 28 FAHAP4 HA_P4 HA_P16 FAHAP16 28 He | GND GND [~a37 -
LA N33 FALAN33 29 28 FAHAN4 HA_N4 HA_N16 FAHAN16 28 Ho | GND GND [a35
28 FAHAP5 HA_P5 HA_P17_CC FAHAP17 28 12| GND GND [a33 J£2388
P Eypru 28 FAHANS5 HA_N5  HA_N17_CC FAHAN17 28 H1s | GND GND [a35
I 28 FAHAP6 HA_P6 HA P18 FAHAP18 28 Hig | GND GND [a25 10uF
28 FAHANG HA_N6 HA_N18 FAHAN18 28 F21 | GND GND [a%g
c6 28 FAHAP7 HA_P7 HA_P19 FAHAP19 28 o4 | GND GND a5
FADOC2MP DPO_C2M_P DPO_M2C_P 7 FADOM2CP 9 28 FAHAN7 HA_N7 HA_N19 FAHAN19 28 Ho7 | GND GND [~a5z
FADOC2MN DPO_C2M_N DP0_M2C N 47 FADOM2CN 9 Hs0 | GND GND 451
FAD1C2MP DP1_C2M_P DP1_M2C_P {35 FAD1M2CP 9 28 FAHAP8 HA_P8 HA_ P20 FAHAP20 28 H33 | GND GND [~a5p FMCA DC 3V3
FAD1C2MN DP1_C2M_N DP1_M2C N (s FADIM2CN 9 28 FAHANS HA_N8 HA_N20 FAHAN20 28 H3s | GND GND [a77 — =
FAD2C2MP DP2_C2M_P DP2_M2C_P 3> FAD2M2CP 9 28 FAHAP9 HA_P9 HA_P21 FAHAP21 28 H39 | GND GND 75
FAD2C2MN DP2_C2M_N DP2_M2C_N [~a715 FAD2M2CN 9 28 FAHAN9 HA_N9 HA_N21 FAHAN21 28 D2 | GND GND [A73 JE813
FAD3C2MP DP3_C2M_P DP3_M2C_P [a11 FAD3M2CP 9 28 FAHAP10 HA_P10 HA_P22 FAHAP22 28 D3| GND GND [a12
FAD3C2MN DP3_C2M_N DP3_M2C N [~a14 FAD3M2CN 9 28 FAHAN10 HA_N10 HA_N22 FAHAN22 28 D6 | GND GND [~ag Trour
FAD4C2MP DP4_C2M_P DP4_M2C_P [~a715 FAD4M2CP 9 28 FAHAP1I HA_P11 HA_P23 FAHAP23 28 D7 | GND GND {~ag
FAD4C2MN DP4_C2M_N DP4_M2C_N FAD4M2CN 9 28 FAHAN11 HA_N11 HA_N23 FAHAN23 28 510 GND GND (s
GND GND
FAD5C2MP DP5_CZM_P  DP5_M2C_P [Ato FADSM2CP 9 FMCA awava et FMCAVADJ Dig| GND GND |-a7
FAD5C2MN DP5_C2M_N  DP5 M2C_N g1g FADSM2CN ~ 9 - J29E D19 | GND GND B39 FMCA_12V
FAD6C2MP) DP6_C2M P DP6_M2C P g17 FAD6M2CP 9 D22 | GND GND "B3g -
FAD6C2MN DP6_C2M_N DP6_M2C_N g5 FADBM2CN 9 D32 E39 D25 | GND GND |35
FAD7C2MP) DP7 C2M P DP7_M2C_P [prs FAD7M2CP 9 65 FMCA aux3V3 3P3VAUX VADJ [E4o <___| FMCAVADJ 66 D2g | GND GND |~g34
FAD7C2MN DP7_C2M N DP7_M2C N g FAD7TM2CN 9 D40 VADJ "G3g FAM2CVIO D37 | GND GND B31 —— c7s4
FAD8C2MP DP8_C2M_P DP8_M2C_P [gg FAD8M2CP 9 72 FMCA_DC_3v3[__ > Cag | 3P3V VADJ 10 D3g | GND GND B30 1
FADSC2MN DP8 C2M_N  DP8_M2C_N (g7 FADSBMZCN 9 FMCA _DC_3V3 D36 | 3P3V VADJ c1 | GND GND 727 bl
FAD9C2MP DP9_C2M_P DP9_M2C_P |g& FADOM2CP 9 = Das | 3P3V K40 &2 GND GND g%
FAD9C2MN DP9 C2M N DP9 _M2C_N FADOM2CN 9 3P3V VIO_B_M2C |~ j3g FAM2CVIO 36 C5 | GND GND B33
D4 VIo_B_M2C FAREFB cg | GND GND "B27
GBTCLKO_M2C_P Bz FAGBTCLKOM2CP 9 c35 KA So| GND GND [g75 EMCAVADJ
GBTCLKO_M2C_N {555 FAGBTCLKOM2CN 89 FMCA_12V > G371 12POV VREF_B_M2C H140—BFAREFB ci5| GND GND [g7s
GBTCLK1_M2C_P (g5 FAGBTCLKIM2CP 9 EMCA 12V 12POV VREF_A_M2C FAREFA FAREFA S15| GND GND |15
GBTCLK1_M2C_N FAGBTCLKIM2CN 9 - c16 | GND GND g4 c815 c814
ASP-134486-01 517 FAPG_C2M c17 gmg g“g B11
FMCA_aux3v3 FMCA_DC_3V L By G _com PG_M2C |- >FAM2CPgood 35 8%? GND GND S;O LTJOUF
1 [ 3536,3842 FAPRSNT N < 4 M2 | cza | B0 aNp | £
R5382 ,36,38, | PRSNT_M2C_L D34 S55| GND GND g3
100K C31 TRST FATRST 37 G581 GND GND g3
R5378 RE90 1.00K 10,13,45 EXTA_SDAZ % &30 SDA ™S FATMS 37 G5 GND GND {75
45 EXTA_SCL SCL TDO FATDO 37 G55 | GND GND |33
1.00k DNI DI FATDI 37 GND GND
43 FACLK2BIDIRP ﬁ‘é CLK2 BIDIR P TCK FATCK 37 €33 | SND GND |38
43 FACLK2BIDIRN 12 CLK2_BIDIR_N Ha ASP-134486-01
BNT REET 32 Eﬁgtgg:g:sﬁ 73| CLK3_BIDIR_PCLKO_M2C_P 5 FACLKOM2CP 43
35 FAC2MPgood CLK3_BIDIR_NCLKO_M2C_N FACLKOM2CN 43 — :
i oy y — ~ CLK1 M2C P 8§ FACLKIM2CP 43 Intel® Enpirion® Power Solutions
DAl 1 oK 36 FACLKDIR < _>———"-CLK DR CLK1_M2C_N FACLK1IM2CN 43 T
) RES0 [220 Intel® Arria® 10 Power Reference Design
W GA1 Size Document Number Rev
12C  ADDRESS:b"10100010 Ral— 3 .
XX. XXX
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J19A J19C
30 FBLAPO LA PO CC LA P16 FBLAP16 30 8 FBD11C2MP[ >—Co08 | [0IUE FBTIRRES | g by oo HB_P11 a0
30 FBLANO LANNOCC LA N16 FBLAN16 30 8 FBD11C2MN__ > : | HB N0 CC HB N11 (51
43 FBLAP1 LAP1CC LA P17 FBLAP17 30 »<J55— HB_P1 HB_P12 |3
43 FBLAN1 LAIN1_CC LA N17 FBLAN17 30 55 HB N1 HB_N12 [-E55-<
30 FBLAP2 LA_P2~  LA_P18.CC FBLAP18 30 55| HB_P2 HB_P13 g1
30 FBLAN2 LANN2  LA_N18_CC FBLAN18 30 <22 HB_N2 HB_N13 |32~ F
30 FBLAP3 LA_P3 LA P19 FBLAP19 30 “Eoi - HBLP3 HB_P14 [Kog o a—caoe {LOIE_ epp1agomp
30 FBLAN3 LA_N3 LA_N19 FBLAN19 30 <251 HB N3 HB_N14 : <___FBD14G2MN
30 FBLAP4 LA_P4 LA_P20 FBLAP20 29 “E25 1 1_pa HB_P15
30 FBLAN4 LA_N4 LA_N20 FBLAN20 29 54| HB_ N4 HB_N15
43 FBLAP5 LA_P5 LA_P21 FBLAP21 29 “E55| HB_P5 HB_P16
43 FBLANS LA_N5 LAN21 FBLAN21 29 FET12P oo HB NS HB_N16
30 FBLAP6 LA_P6 LA_P22 FBLAP22 29 43 FBHA_P6M 8 FETIoN k56| HB_P6_CC  HB_P17.CC FBHA_P17M 43
30 FBLANG LA_N6 LA_N22 FBLAN22 29 43 FBHA_N6M e>-| HB N6 CC  HB_N17 CC FBHA N17M 43
30 FBLAP7 LA_P7 LA P23 FBLAP23 29 <2 He_P7 HB P18 FBHBP18 36
30 FBLAN? LA_N7 LA N23 FBLAN23 29 <25 HB N7 HB_N18 FBHBN18 36
30 FBLAPS LA_P8 LA_P24 FBLAP24 29 “E28 1 g ps HB_P19 FBHBP19 36
30 FBLANS LA_N8 LA_N24 FBLAN24 29 <o HB_N8 HBN19 FBHBN19 36
30 FBLAP9 LA_P9 LA_P25 FBLAP25 29 55| HB_P9 HB_P20 FBHBP20 36
30 FBLAN9 LA_N9 LA_N25 FBLAN25 29 35Ra1| HBNO HB_N20 FBHBN20 36
30 FBLAP10 LA_P10 LA_P26 FBLAP26 29 8 FBD13C2MP| e | sk HB P10 HB_P21 FBHBP21 36
30 FBLAN10 LA_N10 LA_N26 FBLAN26 29 8 FBD13C2MN ' HB_N10 HB_N21 FBHBN21 36
30 FBLAP11 LA_P11 LA_P27 FBLAP27 29
30 FBLAN11 LA_N11 LA_N27 FBLAN27 29 ASP-134486-01
30 FBLAP12 LA P12 LA_P28 FBLAP28 36 B F1a
30 FBLAN12 LA_N12 LA_N28 FBLAN28 36 *—F= HAPO_CC  HA P12 [
30 FBLAP13 LA_P13 LA_P29 FBLAP29 36 “—E5 HANOCC  HAN12 o=
30 FBLAN13 LA N13 LA N29 FBLAN29 36 w HA_P1_CC HA_P13 W
30 FBLAP14 LA_P14 LA_P30 FBLAP30 36 284 |10AuFFBR11P Ky HANT_CC  HAN13 (53—
30 FBLAN14 LA _N14 LA N30 FBLAN30 36 8 FBD11M2CP S5 [0 ToFEBRTTN—Ka| HA_P2 HA_P14 [j1a—
30 FBLAP15 LA_P15 LA_P31 FBLAP31 36 8 FBD11M20N§ ' 6 HA N2 HA N14 [—F1g
30 FBLAN15 LA_N15 LA_N31 FBLAN31 36 | HA_P3 HA_P15 13
LA_P32 FBLAP32 36 L1 HAN3 HA_N15 [~
LA N32 FBLAN32 36 F7 E15
LA_P33 FBLAP33 36 *—Fg | HA_P4 HA_P16 1<
LA N33 FBLAN33 36 g6 | HAN4 HA_N16 46 FBR14P €319 [|0.1u
“E7 |HAPS  HA P17 _CC 47 —FBR14N__C329 01uB FBD14M2CP
ASP-134486-01 €301 | [0.1uFFBR12P K10 | HA NS~ HA N17_CC = j7g ' FBD14M2CN
J19D 8 FBDQMZCPg C308_| [0-1uFFBR12N K11 | HAPO HA_P18 [ 19
8 FBD12M2CN : | HA NG HAN18 |E1g
6 i HAP7 HA_P19 Hr2g FMB_SYNC_CD |30
FBDOC2MP) DPO_C2M P DPO_M2C_P &7 FBDOM2CP 7 HA_N7 HA_N19 iFMB_SYNC_AB 30
FBDOCZMN DPO_C2M N DPO_M2C N g FBDOM2CN 7 10 E18
DP1_C2M_P DP1_M2C_P [~a5 FBD1M2CP 7 30 | FMB_SYNCP gj HA_P8 HA_P20 FBHA_P20 29
FBD1C2MN DP1_C2M N DP1_M2C N (a5 FBDIM2CN 7 30 |FMB_SYNCN 29| HA NS HA_N20 FBHA_N20 29
FBD2C2MP DP2 C2M P DP2_M2C_P a7 FBD2M2CP 7 *E16- HA_PY HA_P21 FBHA_P21M 43
FBD2C2MN DP2 C2M N DP2_M2C N [aT5 FBD2M2CN 7 313 [loAuF FBR13P <R3] HANO HA_N21 FBHA_N21M 43
FBD3C2MP, DP3 C2M P DP3_M2C P [~a11 FBD3M2CP & FBD13M2CP§ 31 P R e HAP10 HA_P22 FBHA_P22 29
FBD3C2MN DP3 C2M N DP3_M2C N [-a1z FBD3M2CN 87 FBD13M2CN ' 1o HAN10 HA_N22 FBHAN22 29
FBD4C2MP DP4 C2M P DP4_M2C_P At FBDAM2CP 7 T HA P11 HA_P23 FBHA_P23M 43
FBD4C2MN DP4_C2M_N  DP4_M2C_N FBDAM2CN 7 HA_N11 HA_N23 FBHA_N23M 43
FBD5C2MP DPS C2M P DPS_M2C_P [arg FBDSM2CP 7 FMCB_auava ot FMCBVADJ
FBD5C2MN DP5 C2M N DP5_M2C N |g1g FBD5SM2CN 7 -~ J1oE
FBD6C2MP, DP6 C2M P DP6_M2C_P (g7 FBD6M2CP 7
FBDEC2VN DP6_C2M N DP6_M2C N (515 FBD6M2CN 7 D32 E39
DP7_C2M_P DP7_M2C_P [ 515 FBD7M2CP 7 65 FMCB_aux3V3 3P3VAUX VADJ [F40 <__|FMCBVADJ 67
FBD7C2MN DP7 C2M N DP7_M2C N [gg FBD7M2CN 7 D40 VADJ 539
FBD8C2MP, DP8§ C2M P DPE_M2C P oo FBD8M2CP 7 72 FMCB_DC_3\3__> 39| 3PV VADJ [ a0 FBM2CVIO
FBDBC2MN DP8 C2M N DP8_M2C N (g7 FBD8M2CN 7 EMCB DG 3V3 D3s 3P3V VADJ
FBD9C2MP, DP9 C2M P DP9 M2C P [ g5 FBDOM2CP 7 DG D3s | 3P3V K40
FBDIC2MN DP9_C2M_N DP9_M2C_N FBDOM2CN 7 3P3V VIO_B_M2C E—LDFBMchIO 36
VIO_B_M2C
GBTCLKO_M2C_P |-Be FBGBTCLKOM2CP 7 35 K1
GBTCLKO_M2C N [g55 FBGBTCLKOM2CN 7 49 FMCB_12v[ > G371 12POV VREF_B_M2C |7
GBTCLK1_M2C_P g5y FBGBTCLK1M2CP 8 EMCB 12V 12POV VREF_A_M2C FEREFA T > FBREFA
GBTCLK1_M2C_N FBGBTCLKIM2CN 8 —
ASP-134486-01
FMCB_aux3Vv3 FMCE DC FBPG_C2M D1y b com PG_M2C |H—
* * -DC_Rbb19
H2
R5350 35363842 FBPRSNT N < F———H2 | ppanT oo 1
NN { TRST FBTRST 37
1.00k 14,45 EXTB_SD C31 ! spa ™S FBTMS 37
R5355 R457 100K 14,45 EXTB_SCL C30 ) 5ot DO FBTDO 37
1.00k DNI FBTDI 37
C274 | [0.1uFFBR10P K4 DI
8 FBD1OM2CP C283 | [0.1uFFBRION K5 | GLK2_BIDIR_P TCK FBTCK 37
8 FBD10OM2CN — 5| CLK2_BIDIR_N Ha
*—35 CLK3_BIDIR_PCLKO_M2C_P [y FBCLKOM2CP 30
»—="- CLK3_BIDIR_NCLKO_M2C N 55 FBOLKOM2CN 30
CLK1_M2C_P
S;‘:ﬁ“ :{?)?)is 35 FBC2MPgood DNI_RS «BlIGk DR CLKi M2e N 2 FBCLK1M2CN 43
) RES0 [220
GAT
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FMC

(16 XCVRS + LAP) PORT B

J19F
E20
E23 | GND E17
GND GND
E26 E14
GND GND
E29 E11
GND GND
E38 E8
GND GND
E32 E5
GND GND
E35 E4
E40 | GND GND I "E4 FMCBVADJ
GND GND
K2 F39
GND GND
K3 F36
GND GND
K6 F33
GND GND
5 GND GND |39
K12 F27 C446 _ [C447
GND GND =
K15 | SN0 D [z —
Kis | © GND I "F>1 10uF | 10uF
GND GND
K21 F18
GND GND
K24 F15
GND GND
K27 F12
GND GND
K30 F9
GND GND
K33 F6
GND GND
K36 F3
K39 | GND GND "F3 FBREFA
GND GND
Ji G40
GND GND
J4 G38
GND GND
J5 G35
GND GND
J G32
GND GND
J11 G29
Ji4 | GND CND "G26 Cc238
GND GND
7 G23 1uF
GND GND
J20 G20
GND GND
J23 G17
GND GND
J26 G14
GND GND
J29 G11
GND GND
J32 G8
GND GND
J35 G5
GND GND
J38 | G4
J40 | GND GND G FMCB_aux3V3
GND GND -
H3 A40
GND GND
He | & oD [As7
Hg | GND ND "A36 C405
GND GND
H12 A33
GND GND
H15 A32 10uF
GND GND
H18 A29
GND GND
H21 A28
H24_| GND GND |"A25
GND GND
H27 | A24
H30 | GND GND "A31 FMCB_DC_3V3
GND GND
H33 A20
GND GND
H36 | 3 oo [A17
H39 | GND ND "Afe c434
GND GND
D2 A13
GND GND
D3 A12 10uF
GND GND
D6 A9
GND GND
D7 A8
510 GND GND [a&
GND GND
D13 | Ad
D16 | GND GND A4 FMCB_12V
GND GND -
D19 B39
GND GND
D22 B38
GND GND
D25 B35
D28 | GND CND T34 c424
GND GND
D37 B31 1UF
GND GND
D39 B30
GND GND
] B27
&1 | GND GND [g%6
GND GND
C5 B23
GND GND
c8 B22
co | GND CND [TB19 FBM2CVIO
GND GND
Cc12 B18
GND GND
g2 eNp GND oo
Cc16 | N oD |-B14 C466 _|C4ds
ci7 B11
c20 | GND GND "B1g 10uF__[10uF
GND GND
C21 B7
G2 GND GND [ g
GND GND
C25 B3
GND GND
C28 B2
GND GND
C29 C40
GND GND
C32 C38
Cc33 | GND GND "C36
GND GND
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24
24
24
24
24
24

HMEM_DQ_ADDR_CMDO
HMEM_DQ_ADDR_CMD3
HMEM_DQ_ADDR_CMD4
HMEM_DQ_ADDR_CMD2
HMEM_DQ_ADDR_CMD1
HMEM_DQ_ADDR_CMD5
24 HMEM_DQS_ADDR_CMD_N
24 HMEM_DQS_ADDR_CMD_P

24 HMEM_DQ_ADDR_CMD6

24 HMEM_DQ_ADDR_CMD7

24 HMEM_DQ_ADDR_CMDS8

J24

u23J

10, LVDS2K_1N, DQ4L
10, LVDS2K_1P, DQ4L
10, LVDS2K_2N, DQ4L
10, LVDS2K_2P, DQ4L
10, LVDS2K_3N, DQ4L
10, LVDS2K_3P, DQ4L
10, LVDS2K_4N, DQSN4L
10, LVDS2K_4P, DQS4L
10, LVDS2K_5N, DQ4L
10, LVDS2K_5P, DQ4L
10, LVDS2K_6N, DQ4L
10, LVDS2K_6P, DQ4L

24 HMEM_ADDR_CMD18 Ho4 | 10, LVDS2K_7N, DQ5L
24 HMEM_ADDR_CMD17 E55 | 10, LVDS2K_7P, DQ5L
24 HMEM_ADDR_CMD16 D25 | 10, LVDS2K_8N, DQ5L
24 HMEM_ADDR_CMD19 Fo23 | 10, LVDS2K_8P, DQ5L
24 HMEM_ADDR_CMD26 Foq | 10, LVDS2K 9N, DQ5L
24 HMEM_ADDR_CMD15 Go5 | 10, LVDS2K_9P, DQ5L
24 HMEM_ADDR_CMD14 Go6 | 10, PLL_2K_CLKOUT1N, LVDS2K_10N, DQSN5L
24 HMEM_ADDR_CMD13 F26 | 10, PLL_2K_CLKOUT1P, PLL_2K_CLKOUT1, PLL_2K_FB1, LVDS2K_10P, DQS5L
R7Q 2K 24 HMEM_ADDR_CMD12 £56 | 10, LVDS2K_11N, DQ5L
RG54 T Goa | 10, RZQ_2K, LVDS2K_11P, DQ5L

F25 | 10, CLK_2K_1N, LVDS2K_12N, DQ5L

D24 | 10, CLK_2K_1P, LVDS2K_12P, DQ5L
24 HMEM_ADDR_CMD11 Coa | 10, CLK_2K_ON, LVDS2K_13N, DQ6L
24 HMEM_ADDR_CMD10 £53 ] 10, CLK_2K_OP, LVDS2K_13P, DQ6L
24 HMEM_ADDR_CMD9 Do3 | 10, LVDS2K_14N, DQ6L
24 HMEM_ADDR_CMD8 Co3 | 10, LVDS2K_14P, DQ6L
24 HMEM_ADDR_CMD? 55| 10, PLL_2K_CLKOUTON, LVDS2K_15N, DQ6L
24 HMEM_ADDR_CMD6 24| 10, PLL_2K_CLKOUTOP, PLL_2K_CLKOUTO, PLL_2K_FB0, LVDS2K_15P, DQ6L
24 HMEM_ADDR_CMD5 Co5 | 10, LVDS2K_16N, DQSN6L
24 HMEM_ADDR_CMD4 G211 10, LVDS2K_16P, DQS6L
24 HMEM_ADDR_CMD3 Co | 10, LVDS2K 17N, DQ6L
24 HMEM_ADDR_CMD2 Co6 | 10, LVDS2K_17P, DQ6L
24 HMEM_ADDR_CMD/1 Bo6 | 10, LVDS2K_18N, DQ6L
24 HMEM_ADDR_CMDO A1g | 10, LVDS2K_18P, DQ6L
24 HMEM_ADDR_CMD31 A17 | 10, LVDS2K 19N, DQ7L
24 HMEM_ADDR_CMD30 879 | 10, LVDS2K_19P, DQ7L
24 HMEM_CLK_N 850 | 10, LVDS2K_20N, DQ7L
24 HMEM_CLK_P A3 | 10, LVDS2K_20P, DQ7L
24 HMEM_ADDR_CMD21 A4 | 10, LVDS2K_21N, DQ7L
24 HMEM_ADDR_CMD20 A25 | 10, LVDS2K_21P, DQ7L
24 HMEM_ADDR_CMD25 A6 | 10, LVDS2K 22N, DQSN7L
24 HMEM_ADDR_CMD24 851 ] 10, LVDS2K_22P, DQSTL
24 HMEM_ADDR_CMD23 Ao | 10, LVDS2K_23N, DQ7L
24 HMEM_ADDR_CMD22 A1 | 10, LVDS2K_23P, DQ7L
24 HMEM_ADDR_CMD27 A0 | 10, LVDS2K 24N, DQ7L
24 HMEM_ADDR_CMD28 10, LVDS2K_24P, DQ7L

10 BANK 2K, HPS Memory BANK
AT0SOC_1517
= < CLK_HPSEMI_N 40
R651
100

73 <] CLK_HPSEMI_P 40

Intel
Enpirion
Power
Solutions

All HPS memory 10 pin

assignment

HPS HILO DDR3/DDR4 10s

24 HPSMEM_DMAO
24  HMEM_DQA4
24 HMEM_DQA5
24 HMEM_DQA6
24 HMEM_DQA1
24 HMEM_DQAO

24 HMEM_DQSA_NO

24 HMEM_DQSA PO
24 HMEM_DQA2
24 HMEM_DQA3
24 HMEM_DQA7

24 HPSMEM_DMA1
24 HMEM_DQA8
24 HMEM_DQA11
24 HMEM_DQA10
24 HMEM_DQA14
24 HMEM_DQA12

24 HMEM_DQSA_N1

24 HMEM_DQSA_P1
24 HMEM_DQA13
24 HMEM_DQA9
24 HMEM_DQA15

24 HPSMEM_DMA2
24 HMEM_DQA22
24 HMEM_DQA17
24 HMEM_DQA18
24 HMEM_DQA19
24 HMEM_DQA16

24 HMEM_DQSA N2

24 HMEM_DQSA_P2
24 HMEM_DQA20
24 HMEM_DQA21
24 HMEM_DQA23

24 HPSMEM_DMA3
24 HMEM_DQA31

24 HMEM_DQA30

24 HMEM_DQA27

24 HMEM_DQA29

24 HMEM_DQA28

24 HMEM_DQSA_N3
24 HMEM_DQSA_P3

24 HMEM_DQA25

24 HMEM_DQA26

24 HMEM_DQA24

24 HMEM_ADDR _CMD29

must be same as Quartus”

U23K

10, LVDS2J_1N, DQSL
10, LVDS2J_1P, DQSL

10, LVDS2J_2N, DQSL

10, LVDS2J_2P, DQ8L

10, LVDS2J_3N, DQ8L

10, LVDS2J_3P, DQSL

10, LVDS2J_4N, DQSN8L

10, LVDS2J_4P, DQS8L

10, LVDS2J_5N, DQ8L

10, LVDS2J_5P, DQ8L

10, LVDS2J_6N, DQSL

10, LVDS2J_6P, DQSL

10, LVDS2J_7N, DQ9L

10, LVDS2J_7P, DQ9L

10, LVDS2J_8N, DQIL

10, LVDS2J_8P, DQIL

10, LVDS2J_9N, DQIL

10, LVDS2J_9P, DQIL

10, PLL_2J CLKOUT1N, LVDS2J_10N, DQSNOL
10, PLL_2J_CLKOUT1P, PLL_2J CLKOUT1, PLL_2J FB1, LVDS2J_10P, DQS9L
10, LVDS2J_ 11N, DQIL

10, RZQ_2J, LVDS2J_11P, DQIL

10, CLK_2J_1N, LVDS2J_12N, DQIL

10, CLK_2J_1P, LVDS2J_12P, DQIL

10, CLK_2J_ON, LVDS2J_13N, DQ10L

10, CLK_2J_OP, LVDS2J_13P, DQ10L

10, LVDS2J_14N, DQ10L

10, LVDS2J_14P, DQ10L

10, PLL_2J CLKOUTON, LVDS2J_15N, DQ10L
10, PLL_2J_CLKOUTOP, PLL_2J CLKOUTO, PLL_2J_FBO, LVDS2J_15P, DQ10L
10, LVDS2J_16N, DQSN10L

10, LVDS2J_16P, DQS10L

10, LVDS2J_17N, DQ10L

10, LVDS2J_17P, DQ10L

10, LVDS2J_18N, DQ10L

10, LVDS2J_18P, DQ10L

10, LVDS2J_19N, DQ11L

10, LVDS2J_19P, DQ11L

10, LVDS2J_20N, DQ11L

10, LVDS2J_20P, DQ11L

10, LVDS2J_21N, DQ11L

10, LVDS2J_21P, DQ11L

10, LVDS2J_22N, DQSN11L

10, LVDS2J_22P, DQS11L

10, LVDS2J_23N, DQ11L

10, LVDS2J_23P, DQ11L

10, LVDS2J_24N, DQ11L

10, LVDS2J_24P, DQ11L

I0 BANK 2J, HPS Memory BANK
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HPS Shared I0s

u23l
25 USB_CLK > 212 10, DQOL, GPIO0_I00,NAND_ADQO,UARTO_CTS_N,USB0O_CLK,SDMMC_DATAO,SPIM0_SS1_N,SPIS0_CLK
25 USB_STP <} G191 '0. DQOL, GPIO0_IO1,NAND_ADQ1,UARTO_RTS_N,USBO_STP,SDMMC_CMD,SPIM1_SS1_N,SPIS0_MOSI
25 USB_DIR [ 5791 10, DQOL, GPIO0_I02,NAND_WE_N,UARTO_TX,USBO_DIR,SDMMC_CCLK,SPIS0_SSO_N,12C1_SDA
25 USB_DATAO §_< E771 10, DQOL, GPIO0_I03 NAND_RE_N,UART0_RX,USBO_DATA0,SDMMC_DATA1,SPIS0_MISO,12C1_SCL
25 USB_DATA1 F17-1 10, DQOL, GPIO0_I04,NAND_WP_N,UART1_CTS_N,QSPI_SS2,USBO_DATA1, SDMMC_DATA2,SPIM0_CLK,12C0_SDA
25 USB_NXT | Gi77] 10, DQOL, GPIO0_I05,NAND_ADQ2,UART1_RTS_N,QSPI_SS3,USBO_NXT,SDMMC_DATA3,SPIMO_MOSI,12C0_SCL
25 USB_DATA2 G1g | 10, DQSNOL, GPIO0_IOB,NAND_ADQ3,UART1_TX,USBO_DATA2,SDMMC_DATA4,SPIMO_MISO,EMAC2_MDIO,[2C_EMAC2_SDA
25 USB_DATA3 521| 0. DQSOL, GPIOO_IO7,NAND_CLE,UART1_RX,USBO_DATA3,SDMMC_DATA5,SPIM0_SS0_N,EMAC2_MDC,[2C_EMAC2_SCL
25 USB_DATA4 D20 | 10, DQOL, GPIO0_i08,NAND_ADQ4,USB0_DATA4,SDMMC_DATA6,SPIM1_CLK,SPIS1_CLK EMAC1_MDIO,I2C_EMAC1_SDA
25 USB_DATA5 £271 10, DQOL, GPIO0_I09,NAND_ADQS5,USBO_DATAS5,SDMMC_DATA7,SPIM1_MOSI,SPIST_MOSI,EMAC1_MDC,12C_EMAC1_SCL
25 USB_DATA6 E27 | 10, DQOL, GPIO0_I010,NAND_ADQ6,USBO_DATAB,SPIM1_MISO,SPIS1_SS0_N,EMAC0_MDIO,[2C_EMACO_SDA
25 USB_DATA7 H1s | |0, DQOL, GPIO0_IO11,NAND_ADQ7,USBO_DATA7,SPIM1_SSO_N,SPIST_MISO,EMACO_MDC,I2C_EMACO_SCL
22 ENET_HPS_GTX CLK H79 | 10, DQIL, GPIO0_IO12,NAND_ALE,USB1_CLK,EMACO_TX_CLK
22 ENET_HPS_TX_EN é } F18 1 10, DQIL, GPIO0_IO13,NAND_RB,USB1_STP,EMACO_TX_CTL
22 ENET_HPS RX_CLK | G171 10, DQIL, GPIO0_I014,NAND_CE_N,USB1_DIR,EMACO_RX_CLK
22 ENET_HPS RX DV | £20 | '0. DQIL, GPIO0_I015,USB1_DATA0,EMACO_RX_CTL
22 ENET_HPS_TXDO } F20 | 10, DQIL, GPIO0_I016,NAND_ADQ8,USB1_DATAT,EMACO_TXDO
22 ENET_HPS_TXD1 é } G201 10, DQIL, GPIO0_I017,NAND_ADQQ,USB1_NXT, EMACO_TXD1
22 ENET_HPS_RXDO [ G217 10, PLL_2L_CLKOUT1N, DQSN1L, GPIO0_I018,NAND_ADQ10,USB1_DATA2,EMACO_RXDO
22 ENET_HPS_RXD1 [ F191 10, PLL_2L_CLKOUT1P, PLL_2L_CLKOUT1, PLL_2L_FB1, DQS1L, GPIO0_IO19,NAND_ADQ11,USB1_DATA3,EMACO_RXD1,SPIM1_SS1_N
22 ENET_HPS_TXD2 } G191 10, DQIL, GPIOO_I020,NAND_ADQ12,UART0O_CTS_N,USB1_DATA4,EMACO_TXD2,SPIM1_CLK,SPIS0_CLK,[2C1_SDA
22 ENET_HPS_TXD3 é I F55 10, RZQ_2L, DQIL, GPIO0_lO21,NAND_ADQ13,UARTO_RTS_N,USB1_DATA5,EMACO_TXD3,SPIM1_MOSI,SPISO_MOSL,12C1_SCL
22 ENET_HPS RXD2 [ G221 10, CLK_2L_1N, DQ1L, GPIO0_I022,NAND_ADQ14,UARTO_TX,USB1_DATA6, EMACO_RXD2,SPIM1_MISO,SPIS0_SSO_N,I2C0_SDA
22 ENET_HPS_RXD3 > K151 10. CLK_2L_1P, DQ1L, GPIO0_I023 NAND_ADQ15,UARTO_RX,USB1_DATA7,EMACO_RXD3,SPIM1_SS0_N,SPIS0_MISO,12C0_SCL
35 SPIM1_CLK§ L7910, CLK_2L_ON, DQ2L, GPIO1_I00,NAND_ADQO,UARTO_CTS_N,EMAC1_TX_CLK,SPIM1_CLK
35 SPIM1_MO | H25 | 10, CLK_2L_0P, DQ2L, GPIO1_I01,NAND_ADQ1,UARTO_RTS_N,EMAC1_TX_CTL,SPIM1_MOSI
35 SPIM1_MISQ H21 | 10, DQ2L, GPIO1_I02,NAND_WE_| N,UARTO_TX,EMAC1 RX_CLK,SPIM1_MISO,I2C0_SDA
35 SPIM1_SSO_N 7271 10, DQ2L, GPIO1_I03,NAND_RE_N,UARTO_RX,EMAC1_RX_CTL,SPIM1_SS0_N,I2C0_SCL
35 SPIM1_SS1_N 201 10, PLL_2L_CLKOUTON, DQ2L, GPIO1_I04,NAND_WP_N,UART1_CTS_N,EMAC1_TXDO,SPIM1_SS1_N,SPIS1_CLK
35 A10SH_GPI00 < > 7781 10, PLL_2L_CLKOUTOP, PLL_2L_CLKOUTO, PLL_2L_FBO, DQ2L, GPIO1_IO5,NAND_ADQ2,UART1_RTS_N,EMAC1_TXD1,SPIS1_MOSI
35 HPSUARTA TX < | 791 10, DQSNZL, GPIO1_I06 NAND_ADQ3,UART1_TX,EMAC1_RXDO,SPIS1_SSO_N,I12C1_SDA
35 HPSUARTA = i3 10, DQS2L, GPIO1_iO7 NAND_CLE,UART1_RX,EMAC1_RXD1,SPIS1_MISO,12C1_SCL
42 USER_PB_HPS3 y 7231 10, DQ2L, GPIO1_I08,NAND_ADQ4,EMAC1_TXD2,SPISO_CLK,EMAC2_MDIO,12C_EMAC2_SDA
42 USER_DIPSW_HPS3 k211 10. DQ2L, GPIO1_I09,NAND_ADQ5,EMAC1_TXD3,SPIS0_MOSI,EMAC2_MDC,[2C_EMAC2_SCL
22 ENET_HPS_MDIO K201 10. DQ2L, GPIO1_I010,NAND_ADQ8,EMACT_RXD2,SPIS0_SSO_N,EMAC0_MDIO,[2C_EMACO_SDA
SH SDA 22 ENET_HPS_MDC <] L2010, DQ2L, GPIO1_1011,NAND_ADQ7 EMAC1_RXD3,SPISO_MISO,EMACO_MDC,I2C_EMACO_SCL
SHSCT ni20| 10, DQ3L, GPIO1_I012,NAND_ALE,EMAC2_TX_CLK,SDMMC_DATAO,12C1_SDA
N20 | 0. DQ3L, GPIO1_I013,NAND_RB,EMAC2_TX_CTL,SDMMC_CMD,[2C1_SCL
35 A10SH_GPIO1 <__> 5 56 P20 | 0. DQ3L, GPIO1_1014,NAND_CE_N,UART1_TX,EMAC2_RX_CLK,SDMMC_CCLK
23 TRACE_CIK < > REXA k231 0. DQ3L, GPIO1_I015,UART1_RX,TRACE_CLK,EMAC2_RX_CTL,SDMMC_DATA1
35 A10SH_GPIO2 8 L2310, DQ3L, GPIO1_I016,NAND_ADQ8,UART1_CTS_N,QSPI_SS2,EMAC2_TXDO0,SDMMC_DATA2
35 A10SH_GPIO3 N23 | 10, DQ3L, GPIO1_I017,NAND_ADQY,UART1_RTS_N,QSPI_SS3 EMAC2_TXD1,SDMMC_DATA3,SPIM0_SS1_N
42 USER_DIPSW_HPS2 ) N2o | |0, DQSN3L, GPIO1_l018 NAND_ADQ10,EMAC2_RXD0,SDMMC_DATA4,SPIMO_MISO,EMAC1_MDIO,i2C_EMAC1_SDA
42 USER_LED_HRS3 < Koo 10, DQS3L, GPIO1_I019,NAND_ADQ11,TRACE_CLK,EMAC2_RXD1,SDMMC_DATAS5,SPIM0_SS0_N,EMAC1_MDC,12C_EMAC1_SCL
23 TRACE_DO L2210, DQ3L, GPIO1_[020,NAND_ADQ12,TRACE_DO,EMAC2_TXD2,SDMMC_DATA6,SPIMO_CLK,SPIS1_CLK,12C_EMAC2_SDA
23 TRACE_D1 M2z | 10, DQ3L, GPIO1_1021,NAND_ADQ13,TRACE_D1,EMAC2_TXD3,SDMMC_DATA7,SPIM0_MOSI,SPIST_MOSI,12C_EMAC2_SCL
23 TRACE D2 V21| 10, DQ3L, GPIO1_1022,NAND_ADQ14, TRACE_D2,EMAC2_RXD2,SPIMO_MISO,SPIS1_SS0_N,EMACO_MDIO,I2C_EMACO_SDA
23 TRACE_D3 10, DQ3L, GPIO1_1023,NAND_ADQ15, TRACE_D3,EMAC2_RXD3,SPIM0_SS0_N,SPIST_MISO,EMACO_MDC,|2C_EMACO_SCL
10 BANK 2L, 3V0,2V5,1V8 BANK
> < 10_1v8 36,37,68
R501 R500 A10SOC_1517
47K 47K —<__] 10.3v3 69 HOSTPROCESSOR _12C
us5
7 2
® 6 B0 A0 |5 8 A10_2L_SDA 3545
B1 A1 A10_2L SCL 35,45
a OE 2 < A1012CEN 35
I ntEl 8y voes VCCA 1
GND
E - @ 437 FXMA2102UMX 436
nplrlon —FNF —FUF 1.00k R4077
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HPS Dedicated I0s

10_1v8

R

38 A10_JTAG TDO < ]
38 A10_JTAG_TMS
38 A10_JTAG_TRST
38 A10_JTAG_TCK
38 A10_JTAG_TDI
35 RESERVET
35 MSELO
35 MSEL1 awig 2N
[ 35 MSEL2 3 TDO
ART3 )| TMS
sw4 AW15 )| TRST
8 1 AL15 | TOK
7 AUT
6| — ng ApiS Y| MSELO
5 N=—0| A AT15 )| MSELT
ATz MSEL2
V8 AUT2 Y| NIO_PULLUP
T ATi5 | NSTATUS
AMi1a—| CONF_DONE
Avris Y| NCONFIG
| R516 10K AS_CSN AU14 | NCE
A5 NCSO0
Avia| NCsSO1
AB_P0 AP13 | NCSO2
35 NSTATUS AR5 AWi1| AS_DATAO, ASDO
35 CONF_DONE ~E17 AT AS_DATAT
35 NCONFIG 255 AWA3 | AS_DATA2
3% DCLK L~ | R534 10 FDCLKR AN14_| AS_DATA3
| AT | Vsior 0
1o1v8 B VsIGN 0
u19 B14 | VSIGP_1
B4 o6 | VSIGN_1
vce D3 p TEMPDIODE P E TEMPDIODEP
DQO i TEMPDIODEN
RA4E 108 22 bc DQ1 o= 39 HPS_CLK1 SN HPS_CLKA
10 1v8 S#  WH#VPP/DQ2 g 35 HPS_NPOR | K15 )| HPS_NPOR
T B3 HOLD#/DQ3 Rre PSS NRST oL gsplolkr £16 7| HPS_NRST
li vss N Vs pioT < Fia | GPI02_I00,NAND_ADQO,SDMMC_DATA0,QSPI_CLK
L—J _ GPI02_101,NAND_ADQ1,SDMMC_CMD,QSPI_I00
C39%0_|_C391 A2 N NCO [-So— Ro7s B SPIIIE CELEKIS | GPI02 102/ NAND_WE_N,SDMMC_CCLK QSPI_SS0,B00TSEL2
oAuF T 0.1uF g NC2 NC10 [-gs—= 23 HPS_DIO3 H17| GPI02_103 NAND_RE_N,SDMMC_DATA1,QSPI_IO1
<2z NC3 NC11 g 23 HPS_DIO4 F15| GPI02_104,NAND_ADQ2, SDMMC_DATAZ,QSPI_I02_WPN
*—g1{ NC4 NC12 g5~ 23 HPS_DIO5 15| GPI02_105 NAND_ADQ3,SDMMC_DATA3,QSPI_I03_HOLD
*—g5{ NC5 NC13 [-g5— 23 HPS_DIO6 N5 | GPI02_106,NAND_CLE SDMMC_PWR_ENA,SPIMO_SS1_N,SPISO_MISO,BOOTSEL1
3| NC6 NC14 g 23 HPS_DIO7 M7o | GPI02_107.NAND_ALE,QSPI_S§1,CM_PLL_CLK0,SPIM0_CLK,BOOTSELO
%Gz NC7 NC15 gz~ 23 HPS_DIOB E15 | GPIO2_I08,NAND_RB,UARTI_TX,SDMMC_DATA4,CM_PLL_CLK1,SPIMO_MOSI,EMAC1_MDIO,[2C_EMAC1_SDA
*—=>— NC8 NC16 [ 23 HPS_DIO9 Jia—| GPIO2_109,NAND_CE_N,UART1_RTS_N,SDMMC_DATA5,CM_PLL_CLK2,SPIMO0_MISO,EMAC1_MDC,I2C_EMAC1_SCL
ST 23 HPS_DIO10 75| GPIO2_I010,NAND_ADQ4,UART_CTS_N,SDMMC_DATA6,CM_PLL_CLK3,SPIM0_SSO_N,EMAC2_MDIO,i2C_EMAC2_SDA
23 HPS_DIOT1 N7 | GPI02_1011,NAND_ADQS5, UART1_RX,SDMMC_DATA7,CM_PLL_CLK4,SPISO_CLK,EMAC2_MDC,2C_EMAC2_SCL
e 64MB, 1.8V Serial Flash Memory 23 HPS_DIO12 K17-| GPI02_1012,NAND_ADQ6,UART1_TX,QSPI_S52,SPISO_MOSI,EMACO_MDIO,[2C_EMACO_SDA
T Put the device close to Max V 23 HPS_DIO13 GPI02_1013 NAND_ADQ7,UART1_RX,QSPI_SS3,SPIS0_SS0_N,EMACO_MDC,[2C_EMACO_SCL
R515 0 NIO_PULLUP 10_1v8
R514 10K NCSO1
Ra17 10K hls02 1 00K ook FPGA CONF, HPS Dedicated 1v8 Bankd
0K R5527
23 HPS_DIOO
23 HPS_DIO2

Table 5-1: BOOTSEL Values for each Flash Memory Device Selection

Reserved

UELL
II:;J
02
Oxd
e
Ox5
ok

ox7

] Fi-"{i.’l. II!.F.-"S-I!u-l-i"ﬂ i.ﬁ. h:'n]l;:u:l

1.8V MAND flash memory
LW MAND flash memory

Bootsel bits are configured in Bootflash daughter card

1AW SIWMME Nash memaory with extermal transceiver

13V SIWMMC Aash mervory with external transceiver

L.BY SPI or quad SP1 flash memaory

A3V 5P1 or quadd 51 flash memary

A10SOC_1517

Table 7-3: MSEL Pin Settings for Each Configuration Scheme of Arria 10 Devices

Configuration Scheme Power-On Reset (POR) Valid MSEL[2..0]
Delay
000

FPP (x8, x16, and x32)

PS

AS (x1 and x4)

JITAG-based configuration

| Fast
1.8 +
| Standard 001
| Fast 000
1.8 t
| Standard 001
Fast 010
1.8
o011

Standard

Use any valid MSEL pin settings
above

10_1v8 36,37,68
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10/100/1000 Ethernet - HPS

10_1V8
R68 1.00K 10_3V3
I/ Re0 2.7K N U12A |
| R67 2.7K Y 10_1v8
[ - I0_3V3 69
R62 7.00K ] o 10_5V 10_2V5 O_1VE 36,3768
20 ENET_HPS_MDC > 53 MDC | I0_2V5 36,68
0 3v3 20 ENET_HPS_ MDIO <_> MDIO 10 5V 50
35, ENET_HPS_RESETn > 42 RESET_N RX_CLK_PHYAD2 35 > ENET_HPS_RX_CLK 20
25 14  R7 220 35 ENET_HPS_INTn <} 38 | INT_N/PME_N2 GTX_CLK 24 <] ENET_HPS GTX_CLK 20
YA
13 25 <
YK Ve iow oo p 111 TX_EN ENET_HPS_TX_EN 20
I: CTo ](2) cTo RX_DV_CLK125_EN |2 > ENET_HPS_RX_DV 20
TDO_N MDI_HPS_P0 ]
| — 2 ] TXRXP_A TXD3 [¢22 ENET_HPS_TXD3 20
4 MDI_APS_NO 3 21
TD1_P (& = | MBI FPS—F1 = TXRXM_A| = TXD2 {55 ENET_HPS_TXD2 20
CT1 & VB APS N 51 TXRXP B| 2 TXD1 {g ENET_HPS_TXD1 20
I: D1 N MDI_APS P2 7 XRXM B[ = TXDO ENET_HPS_TXDO 20
D2 P | [ MDI_HPS N2 8 %Sﬁ"\}% 5
_ MDI_APS _P3 Cl =
]S GND_TAB cT2 12 | MBI HPS NG 1? TXRXP D| T RXDO_MODEO gf ENET_HPS_RXDO 20
; GND_TAB I: TD2 N — TXRXM D| & RXD1_MODE1 [~5g ENET_HPS_RXD1 20
8 — RXD2_MODE2 [~57 ENET_HPS_RXD2 20
orange TD(IS)TI_Z 7 =3 RXD3_MODE3 ENET_HPS_RXD3 20
15 9
Ky I: TD3 N R340 12.1K
ENET RSET
17 | o con |16 10_3\3 A i 48 | et y
Green M CLK125_NDO_LED_MODE
17 I0_1V8
4 LED1_PHYADO/PME_N1
ENET_L829-1J1T-43 d 15 | D5 Py ADS
| Rs7 DNI ENET_HPS_LED2 LINK R367 4.7K
': R61 DNI ENET_HPS_LEDT_LINK R378 27K
R5497 46 l: R70 4.7K ENET_HPS_RXD3 R69 DNI
10K l0_2V5 45 Xl R 2.7K ENET _HPS RXD2 R71 DNI
u72 X0 {Rra 2.7K ENET_HPS RXDT R73 DNl J
1 oo k4 {R76 2.7K ENET_HPS RXDO R75 DNl |
EN VI KSZ9031RN IR DNI ENET HPS RX DV R78 27K
2 3 {Re1 Z.7K ENET_HPS RX CLK R79 DNI |
’—' GND  OUT | _R63 4.7K CLK125_NDO_LED_MODE R351 DNI ]
c15_ | [0.01uF CTO 25.00MHz | c242
C13_ |[0.01uF CcT1 “To.01uF BOOT-STRAPS
c12_ | [0.01uF CT2 1.2V_AVDLL_PLL
U128
c14 | [0.01uF CT3 3.3V_AVDDH 44 1.2V_AVDDL 1.2V_AVDLL_PLL
47 AVDDL_PLL 73 _ _ NAME Pin value Description
121 NC1 LDO_O
10_5V 1.8V_DVDDH+ 1| AVDDH 9 c16 co25 261 PHYAD2 35 1 ID = b 111"
AVDDH AVDDL
10_2V5 Z 22uF 2.
49 ! bvooH AVDDL 1.2V_DVDDL 1uF PHYADL 15 1
16 18
1.2V AVDLL_PLL 34| DVDDH DVDDL {5 PHYADO 17 1
u10 DVDDH DVDDL |35 L 1.2V_AVDDL G
. 1 5 C26 || 1uF 49 DVDDL 755 MODE3 27 1 (10/100/1000)
27 N1 BST ¢ | | 1.2V_AVDLL_PLL 13 | P_GND DVDDL 56 '
L 23 N2 10 eV — —55 NC DVDDL {53 A o OhmEBlC23  |C243 (0229 \ODE2 28 1
c21 , m
1 |—|_4 Db OU$$ E| | VSS DVDDL 22UF——2.9u
10uF GNDS  OU ¢ ¢ KSZ9031RN P.1uF MODEL 31 1
[ — 8 _R341 _ )
SHDN, | ADJ 77 1 MODEO 32 1
zz PG I0_3V3 L16 1.2V_DVDDL
R342, n 10K 0o R124 A _ CIK125_EN 33 0 o clockoutput]
| |L T3026-1 1.00K C24 c22 |4 singal Ted
- T TR 10_3v3 L15 3.3V_AVDDH 3A.30 Om FBLCAR IO e —— - —
ETHERNET INTERFACE 2u a 3V_ u 2u
J ‘;\ - 0.1uF
o 3A,30 OhmFB |C210 |C228 (€230
©203 c37 220F——2.2uF
I ntEI - 10_1v8 D.1uF
10uF 10uF
i @ ‘ L2 1.8V_DVDDH
E n p Irl On J‘/X; ° Place near KSZ9021RN PHY
3A,300hmFB_|C28  |C262 FJc;244
2UF——2.2u
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8 7 6 5 4 3 2 1

Connectors of Boot Flash, File Flash, Early Trace, and Fast Trace

J43
| i2 ) I ne NG3 |2
3| NC1 NC3 = NC2 NC4 (& —
NC2 NC4 5 GND TRACECLK TRACE_CIK 20
2| GND TRACECLK |5 <] FTRACE_CLK 27,38 RERACK L TRIGINTRIGOUT |5 RAAS
RIBA_AK 7| Thiamiricour |8 RATR K 38 MICTOR_PROC_RESETn <> 9| SRar NG [10 RIAZRNT RT70 10_1v8
38  FTRACE_PROC_RESETN <7 > 21 nsRsT NC [ oIS RE o —5on 10_1v8 38 MICTOR_JTAG_TDO > 11+ TDO/ISWO/TREF |12 s Ro87 il g?hms
38  FTRACE_JTAG_TDO > TDO/SWO/TREF [ TS TR 75| RTCK  Vsupply [~
RTCK  Vsupply [4a 38 MICTOR_JTAG_TCK 7 TCK TD7 (15
38 FTRACE_JTAG_TCK TCK D7 (g FTRACE_D7 27,38 38 MICTOR_JTAG_TMS 791 T™S D6 [0
38  FTRACE_JTAG_TMS ™S D6 {50 FTRACE D6 27,38 38 MICTOR_JTAG_TDI 51 TD! D5 [55
38 FTRACE_JTAG_TDI TDI D5 (55 FTRACE D5 27,38 38 MICTOR_JTAG_TRSTn 53| nTRST  TD4 57
38  FTRACE_JTAG_TRSTn nTRST  TD4 53 FTRACE_D4 27,38 55| TD15 D3 55 TRACE_D3 20
27,38 FTRACE_D15 TD15 D3 |56 FTRACE D3 27,38 57| TD14 TD2 (55 TRACE D2 20
27,38 FTRACE_D14 TD14 TD2 [5g FTRACE_D2 27,38 S| TD13 D1 (55 RIBACE D120
27,38 FTRACE_D13 TD13 D1 FTRACE_D1 27,38 TD12  LogicOA *
. 30 _ FMIC 30 R417 0K 31 ! 32 R768 10K___Jo_1v8 |
27,38 FTRACE_D12 TD12  LogicOA TD11  LogicOB
; 32 __FMIC 32 R418 10K__| 10_1v8_| 33 34 __MIC 34 R783 10K
27,38 FTRACE_D11 TD11  LogicOB (55— FMIC 37 Ri1S TOK 35| TD10_ LOGIC1 |55 R78 T0K
27,38 FTRACE_D10 TD10_ LOGIC1 35 = RAG T0R 37| TD9 TRACECTL [—3g AN
27,38 FTRACE_D9 TD9 TRACECTL [—3g D8 TDO [3g——<__> TRACE_DO 20
27,38 FTRACE_D8 D8 TDO < FTRACE_DO 27,38 GND1
39 40
GND1 10 GND2 |47
GND2 41 GND3 42 Mictor Early Trace
GND3 75 Mictor Fast Trace GND4 73
GND4 8 GND5
NDs |43
GND5 1 JOE Mictor38H
Mictor38H 7 \
j77 A Y > dedicateth TX 35

e R ————

10_1v8 35 ec_iicated_OE X

35 ] / N\ GND  VvCC
20 A Y \ / €204
N 10_1V8 1v8
350 y \ | / SN74LVC1G126 otut
3 5 R435 10K u15
0.1uF J23 GND  VvCC - B4 [\ oo
10_1v8 | C296 T 10_1Vv8 D3
SINFALYETC W > B2 pod [D2 MFDT 35
2 1 | 16126 T oauF J1 35 MFCLK c2/C DAt G4 MFD1 35
4 3 0.1uff ' 35 MFCSN [ > * S#  W#VPPIDQ2 Bz MFD2 35
5 : : B3 HOLD#/DQ3 MFD3 35
21 HPS_DIO1 <> HPS_DIOO 21 VSS
8 7 2 1 R43 10K
21 HPS DIO4 10 9 4 3 A2 c5
21 HPS_DIO10 1 11 HPS_DIO5 21 5 5 *—az | NC1 NC9 51—
21 HPS_DIO12 7 3 HPS_DIO11 21 27 FILE_DIO1 8 > <> FILE_DIOO 27 V8 x| NC2 NC10 [p5—
K TS 1= HPS_DIO13 21 27 FILE_DIO4 5 5 »—a5| NC3 NC11 g
21 HPS_DIO2 T8 7 27 FILE_DIO10 12 T FILE_DIO5 27 *—g7| NC4 NC12 [E5—X
21 HPS_DIOS 20 15 <> HPS_DIO3 21 27 FILE_DIO12 73 3 FILE_DIO11 27 =77 C364 *—g5 | NC5 NC13 g5
21 HPS_DIO9 5 o 15 1= FILE_DIO13 27 *—&1-| NC6 NC14 g4~
54 53 <> HPS_DIO7 21 27 FILE_DIO2 18 7 0AuF | 0AuF *—G3| NC7 NC15 g5~
27 FILE_DIO8 <> FILE_DIO3 27 : : *—==— NC8 NC16 — X
26 25 20 19
58 5 <> HPS_DIO6 21 27 FILE_DIO9 55 > EPCQI024L
<> FILE_DIO7 27
30 29 24 23
32 31 26 25
o B S B <> reoos @ MAXV PS Flash
36 35 30 29
38 37 32 31
40 39 34 33
42 41 36 35
44 43 38 37
46 45 40 39 I0_1v8 1V8
48 47 42 41
50 49 44 43 10_3v3 | 1v8 3554
I10_1V8 36,37,68
52 51 46 45 I0_3V3 69
54 53 48 47 10_3V3 -
28 23 < BQSPI_RESETN 35 2 22
35 BF_Presentn < " 60 ) 54 53
2 22 < ILE_RESETN 35
35 File_Presentn <
10_3V3 c413 [ Jels| QTH-030-02-L-D-A — &0 59
©|o|v|o 10_3Vv3
0.1uF
10_3V3 €295 [ [w]<| QTH-030-02-L-D-A
[{e][{e][{e] [le] Py .
MH1 STDoff2 D — 0.1uE MH2 STDoff Intel® Enpirion® Power Solutions
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19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

HMEM_ADDR_CMDO
HMEM_ADDR_CMD1
HMEM_ADDR_CMD2
HMEM_ADDR_CMD3
HMEM_ADDR_CMDA4
HMEM_ADDR_CMD5
HMEM_ADDR_CMD6
HMEM_ADDR_CMD7
HMEM_ADDR_CMD8
HMEM_ADDR_CMD9
HMEM_ADDR_CMD10
HMEM_ADDR_CMD11
HMEM_ADDR_CMD12
HMEM_ADDR_CMD13
HMEM_ADDR_CMD14
HMEM_ADDR_CMD15
HMEM_ADDR_CMD16
HMEM_ADDR_CMD17
HMEM_ADDR_CMD18
HMEM_ADDR_CMD19
HMEM_ADDR_CMD20
HMEM_ADDR_CMD21
HMEM_ADDR_CMD22
HMEM_ADDR_CMD23
HMEM_ADDR_CMD24
HMEM_ADDR_CMD25
HMEM_ADDR_CMD26
HMEM_ADDR_CMD27
HMEM_ADDR_CMD28
HMEM_ADDR_CMD29
HMEM_ADDR_CMD30
HMEM_ADDR_CMD31

19 HPSMEM_DMAO
19 HPSMEM_DMA1
19 HPSMEM_DMA2
19 HPSMEM_DMA3

19 HMEM_DQAO
19 HMEM_DQAT1
19 HMEM_DQA2
19 HMEM_DQA3
19 HMEM_DQA4
19 HMEM_DQAS5
19 HMEM_DQA6
19 HMEM_DQA7
19 HMEM_DQAS8
19 HMEM_DQA9
19 HMEM_DQA10
19 HMEM_DQA11
19 HMEM_DQA12
19 HMEM_DQA13
19 HMEM_DQA14
19 HMEM_DQA15
19 HMEM_DQA16
19 HMEM_DQA17
19 HMEM_DQA18
19 HMEM_DQA19
19 HMEM_DQA20
19 HMEM_DQA21
19 HMEM_DQA22
19 HMEM_DQA23
19 HMEM_DQA24
19 HMEM_DQA25
19 HMEM_DQAZ26
19 HMEM_DQA27
19 HMEM_DQAZ28
19 HMEM_DQA29
19 HMEM_DQA30
19 HMEM_DQA31

00000999999990000099999999000009

19 HMEM_DQSA_PO
19 HMEM DQSA _NO
19 HMEM_DQSA_P1
19 HMEM_DQSA_N1
19 HMEM_DQSA_P2
19 HMEM_DQSA N2
19 HMEM_DQSA_P3
19 HMEM_DQSA N3

F1
H1
F2
G2

12
K2
G3
J3
L3
E4
F4
G4
Ha

K4
M1
M2
N2
L4
P5
M5
P1
R4

R3
L2
Ki
P2
N4
P4
N3

B10

C4
B17
F17

A10

J26A

External Memory Interface

HiLo EMI - EMI SIGNALS

MEM_ADDR_CMDO
MEM_ADDR_CMD1
MEM_ADDR_CMD2
MEM_ADDR_CMD3
MEM_ADDR_CMD4
MEM_ADDR_CMD5
MEM_ADDR_CMD6
MEM_ADDR_CMD7
MEM_ADDR_CMD8
MEM_ADDR_CMD9
MEM_ADDR_CMD10
MEM_ADDR_CMD11
MEM_ADDR_CMD12
MEM_ADDR_CMD13
MEM_ADDR_CMD14
MEM_ADDR_CMD15
MEM_ADDR_CMD16
MEM_ADDR_CMD17
MEM_ADDR_CMD18
MEM_ADDR_CMD19
MEM_ADDR_CMD20
MEM_ADDR_CMD21
MEM_ADDR_CMD22
MEM_ADDR_CMD23
MEM_ADDR_CMD24
MEM_ADDR_CMD25
MEM_ADDR_CMD26
MEM_ADDR_CMD27
MEM_ADDR_CMD28
MEM_ADDR_CMD29
MEM_ADDR_CMD30
MEM_ADDR_CMD31

MEM_DMAO
MEM_DMA1
MEM_DMA2
MEM_DMA3

MEM_DQAO
MEM_DQA1
MEM_DQA2
MEM_DQA3
MEM_DQA4
MEM_DQA5
MEM_DQA6
MEM_DQA7
MEM_DQAS8
MEM_DQA9
MEM_DQA10
MEM_DQA11
MEM_DQA12
MEM_DQA13
MEM_DQA14
MEM_DQA15
MEM_DQA16
MEM_DQA17
MEM_DQA18
MEM_DQA19
MEM_DQA20
MEM_DQA21
MEM_DQA22
MEM_DQA23
MEM_DQA24
MEM_DQA25
MEM_DQA26
MEM_DQA27
MEM_DQA28
MEM_DQA29
MEM_DQA30
MEM_DQA31

—==5— MEM_DQA32

MEM_DQA33

MEM_DQSA_P0
MEM_DQSA_NO
MEM_DQSA_P1
MEM_DQSA_N1
MEM_DQSA_P2
MEM_DQSA N2
MEM_DQSA_P3
MEM_DQSA N3

—a7a— MEM_QKA NO

MEM_QKA_N1

MEM_DQ_ADDR_CMDO
MEM_DQ_ADDR_CMD/1
MEM_DQ_ADDR_CMD2
MEM_DQ_ADDR_CMD3
MEM_DQ_ADDR_CMD4
MEM_DQ_ADDR_CMD5
MEM_DQ_ADDR_CMD6
MEM_DQ_ADDR_CMD?
MEM_DQ_ADDR_CMDS8

MEM_DQS_ADDR_CMD_P
MEM_DQS_ADDR_CMD_N

MEM_CLK_P
MEM_CLK_N

CONFIGO g —

CONFIG1

RFU2
RFU3
RFU4
RFU5
RFU6

MEM_DMBO
MEM_DMB1
MEM_DMB2
MEM_DMB3

MEM_DQBO

MEM_DQB1

MEM_DQB2

MEM_DQB3

MEM_DQB4

MEM_DQB5

MEM_DQB6

MEM_DQB7

MEM_DQB8

MEM_DQB9
MEM_DQB10
MEM_DQB11
MEM_DQB12
MEM_DQB13
MEM_DQB14
MEM_DQB15
MEM_DQB16
MEM_DQB17
MEM_DQB18
MEM_DQB19
MEM_DQB20
MEM_DQB21
MEM_DQB22
MEM_DQB23
MEM_DQB24
MEM_DQB25
MEM_DQB26
MEM_DQB27
MEM_DQB28
MEM_DQB29
MEM_DQB30
MEM_DQB31
MEM_DQB32
MEM_DQB33

MEM_DQSB_P0
MEM_DQSB_NO
MEM_DQSB_P1
MEM_DQSB_N1
MEM_DQSB_P2
MEM_DQSB_N2
MEM_DQSB_P3
MEM_DQSB_N3

HMEM_DQ_ADDR_CMDO 19
HMEM_DQ_ADDR_CMD1 19
HMEM_DQ_ADDR_CMD2 19
HMEM_DQ_ADDR_CMD3 19
HMEM_DQ_ADDR_CMD4 19
HMEM_DQ_ADDR_CMD5 19

MEM_QKB_NO [~yzg3—

MEM_QKB_N1

HLS-180324-B-12

HPS 40-bit 1GB HiLo Connector

J26C
HiLo EMI - GND
AT GND GND 219
A5 J12
Ag| GND GND 11
GND GND
A13 7
AT7| GND GND i3
53| GND GND 7
57| GND GND [¢g
GND GND
B11 K11
GND GND
B15 K13
51| GND GND (15
&5 GND GND 7
ca GND GND &
S| GND GND (3
GND GND
C10 L10
GND GND
c12 L12
GND GND
C14 L14
GND GND
c17 L7
GND GND
D3 M3
GND GND
D7 M7
B9 | GND GND g
GND GND
D11 VEK]
GND GND
D13 M13
D15 | GND GND [“m15
=1| GND GND R
2| GND GND &
| GND GND &
GND GND
E8 N10
GND GND
E10 N12
GND GND
E12 N14
E14 | GND GND [N17
E17- GND GND p3
=5 GND GND 55
£ GND GND [p7
Fo| GND GND pg
GND GND
F11 P11
GND GND
F13 P13
F15 | GND GND ["p15
&7 GND GND &7
GND GND
G5 R5
GND GND
G6 R9
GND GND
G8 R10
GND GND
G10 R13
G12| GND GND [Ri7
GND GND
G4 T3
GND GND
Gi7 T7
GND GND
H3 T11
7| GND GND 15
Ho| GND GND [
GND GND
H11 U5
GND GND
A13 U9
H15 | GND GND "y13
77 GND GND 77
75| GND GND (3
J51 GND GND (77
Ja| GND GND [
GND GND [/15
GND

HLS-180324-B-12

Intel® Enpirion® Power Solutions

J26B
HMEM DG _ADDR_GMD? 15 HiLo EMI - POWER
D - HILOHPS_VDD I0_2V5
HMEM_DQ_ADDR_CMD8 19 — —
HMEM_DQS_ADDR_CMD P 19 897, VDD VEXT = 2.5v VEXT H; < I0_2V5 36,68
HMEM_DQS_ADDR_CMD_N 19 c11 VDD VEXT [yig
&3] VoD VEXT M0
56| VPD VEXT 12
HMEM_CLK_ P 19 Ds | VDD VEXT [Mi1a
HMEM_CLK_N 19 570 | VDD VoD = 1.1(DEFAULT) VEXT [\7
D12 | VDD VEXT [Ng
L6 D14 | VPD VEXT |"N11
MG =7 VDD VEXT N3
Eg | VDD VEXT [pg
E11| VDD VEXT [p1g
62 HILOHPS_VDD [__> E13 | VDD VEXT [~p15
Fe | VDD VEXT [~p1g
H5 VDDQ_1.1V_SET and VDDQ 1.8V_SET NOT USED Fs | VDD VEXT
ﬁ@ only support DDR3 and DDR4 F1o | VDD
N VDD
R7 G15
R 62 HILOHPS_1v2_SETR___| D5 | VDD_1.2V_SET
= —Eq5 | VDD_1.25V_SET
—575| VDD_1.30V_SET
62 HILOHPS_1V35_SETn g 15| VDD_1.35V_SET
62 HILOHPS_1V5_SET NT6 | VDD_1.5V_SET
HILOHPS VDD | VDD_1.8V_SET 10_3v3
M16 F12 J7
U6 F14| VDDQ 2.5V/3.3V (VTT) g <] 10_3v3 69
WE a7 vbbQ 255V/3.3V (VTT) ks
U6 &g VPDQyppg = 1_1(DEFAULTZ.5V/3.3V (VTT) (ks
&11 1 VDD 5V/3.3V (VTT) k1o
H16 G13 | vbbQ 2.5V/3.3V (VTT) k12
] voee S L
ﬂg H']'g vDDQ 2.5V/3.3V (VTT) '[g HILOHPS_VDD
17 H12 | vbbQ 2.5V/3.3V (VTT)
K17 vDDQ
51188 ng vDDQ_1.1V_SET VREF JH1134 R5492 240
17 *—Fp—| VDDQ_1.2V_SET VREF [¢17
NT8 R75 | VDDQ_1.25V_SET VREF
517 R14 | VDDQ_1.30V_SET
518 R12 | VDDQ_1.35V_SET
RTS R17| VDDQ_1.5V_SET |
16 »—-—— vDDQ_1.8V_SET Tour
T17 HLS-180324-B-12
T18
U5
T14 HILOHPS_VDD
U14
Vi4 HILOHPS_VDD
T13
T12 HMEM DQSB_POR5332 1.00K
U12 ] T I
V12 HMEM_DQSB_P1R5333 1,00 c511 C595
T10 AN —
U10 HMEM DQSB_P2 1.00 10uF  [luF  [0.1uF Place near
V10 R53%4 HILO connector
To HMEM_DQSB_P3 1,00k C59 J14 VDD pins
T8 R5335" Y
V] R5336
u7 100k ¥V
V6 R5337 | HILOHPS_VDD
R16 100k YV 1
T6 R5339 |
100k ¥V )
H18 c512 C563
J18 HAMEM DQ$B NO R5338 ! e
u18 1.00k 1 10uF  [luF  [0.1uF
V18 HMEM_DQ$EB| N1 E:Ege near .
V16 2 connet_: or
V17 HAMEM DQSB N2 co6 J14 VDDQ pins
V8
V9 AMEM _DQSB_N3
Title
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USB Ports

Current limit for Rseti of 137k is 1.013A
USB INTERFACE
10_5V
35 USB_VFlagn < 10 3v3
0 USB_5.0V T
c10 U4
20 USB_DATAO ToouF ? IN out : o I0_3V3 69
20 USB_DATAT1 : *—5 NC1 3 R17 ° c4
20 USB_DATA2 USB 2.0 OTG *—— NC2 SETI
20 USB_DATA3 - 105V
— USB 5.0V  |USB VFlagn 3 pa— 137K AuF
20 USB_DATA4 0 18 = Ras FLAG 8
20 USB_DATA5 T 10 3v3 DN 7 GND g k:l I0_5V 50
20 USB_DATAG reg_out ™ USB 1v8 PN * ON GND_PAD USB 1v8 10 1V8
20 USB_DATA7 8 — AXTIESTE — -
R30 | R103 o} < I0_1v8 36,37,68
c483 10K
4.7uF
SRS S -
u22 USB_5.0V USB_FPGA_5.0V USB_FPGA_1.8V
10K oMb w0 u32
R560 USB_DATAO 3 25 < o2 2 17 USB_CPEN 8 1 R N
DATA0 2od laya) PEN IN T
R561 USB_DATAI 4| b ATA? o8> 88 c L C5 ||47uF C889 7| e SESgE 2 C881
Rs62 USB _DATAZ 5 | DTy > >> R ' % NCg Nes |3 R767
R563 USB_DATA3 6 [ 15 J4 1UF <5 i 221K C153 1uF
10_3V3 Rs64 USB_DATA4 7 | DATA3 SPK_L MICRO_USB_CONN SHDNn  GND I 0.01uF
R568” " _USB_DATA5 g | DATA4 22 USB_VBUS R100 1.00K EPAD
Rs66 USB_DATAG 10 | DATAS VBUS |49 USB D N [T3070
R51 5677 _USB_DATA7 13 | DATAG DM 75 USB D P
Rt DATA7 DP 53 USB_ID
e ; USB HPS Port
USB_NXTR 2 | CLKOUT 25 USB XO . _ C62 | |30pF
USB_DIRR 31 | NXT XO 736 USB.XI HIZ! [ ]
USB STP 29 ngRP REFCLK O_1v8 4 2 R106
14 1M
USB_RBIAS 24 REFSEL2 |75 24M]—Iz
RBIAS REFSELO (37 - C61 | | 30pF
USB RESET PHY 27 REFSEL1 ft33 ' ° s
R105 10 RESET GND_FLAG
20 USB CLK < R101
USB3320
20 USBNXT <] R102 10 8.06K R99 USB FPGA INTERFACE
- R104 0 1.00K REFSEL[2:0] = OX7, Reference Frequency = 24Mhz
20 usB DR <1} USB_FPGA 5.0V
20 USB_STP >
USB_FPGA_1.8V
36 USB_MAXV_DO _ _
35 USB_RESET > 1.00KSB_RESET_PHY 36 USB_MAXV D1 B TI I P
36 USB_MAXV_D2 L (o)
36 USB_MAXV D3
36 USBMAXV D4 USB_FPGA_3.3V LSS EPGA 50v
gg ng—mm—gg - B 5V_F_USB C171 | |0.01uF
_| | o © C168 | |4.7uF [ |
36 USB_MAXV_D7 u33 - - - 3 Ja7
10K 5 o = 3A,300hmFB  MICRO_USB_CONN
R245 30 5 © 2 L1441 1
R262 2 |DATAO 5 > Q 15 USB FDN_ {/ 2
. DATA1 > & USBDM
R259 32 | DhTA) o USEOV 14 USB F D P 3
R26770 8 ® US R266 0 4
DATA3 (AN
R246 31 21 5
Rooa 5| DATA4 TXE# [~
:m\/\/\/ 7 Bﬁ$ﬁg RXF#
Ra63 RIS 0sCl I% USB_FPGA_2.5\
0SCOo =2
36USB_MAXV_WR [ > I » PWREN# 2 R268 10K
WR
36USB_MAXV_RDn[___> 10, ro# GND ‘11'7
GND SB_MAXV_TXEn 36
36USB_MAXV_RESET __ > R766 0 USB_F_RESET_PHY 18 ) RESET# GND gg %SB_MAXV_RXFn 36
26y TEST 850888 GNDAC;/':B 33
PLACE NEAR USB3320 R228 " zzzzz=z -
4.7K
USB_FPGA_1.8V FT245RQ  wlalolg 2l
673V
USB_1V8
| 10_1V8 l
MAX US B Intel® Enpirion® Power Solutions
485 459 472 473 471 484
C458 Title
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>

UART to USB PORT

u13
vee 2
35 UARTA RX <] 32 O e 3.3V_USB_L;{/—\8§TA VIO_UOSB_UARTA .
35 UARTA_TX > RXD 3V30UT o
32 | XD Voo I VT Tl R83 sl 5V_USB_UARTA L4
XJ2 J18 8| RS 1 A 1
37 CTS DVMA N ¢
A 1 31| S8 UssoM |18 VA ] (/7427921780 2
2 ~ 6| DR 14 DPA P [ 3
*—— DSR USBDP
7 | BSR R56 0\ 7
8875452 DNI s |beb Co75 Co57 | 5
< . ”s T sopr T aooF ol USB MINI-B-SMT
35 RESET_HPS_UARTA N > RESET NC1 53—~ T T ° P
Green LED”// D12 220 R366 UARTA TX LED 22 NC2 %ﬁ ©|m|—|afw 4
UARTA RX LED 21 | CBUSO NC3 |73 P VA 3.3V_USB_UARTA VIO_USB_UARTA  5V_USB_UARTA
Green LEDp /Y D11 220 R368 | 10 | CBUST NC4 =3~ S=n0z TP43
69 10_3V3 > 1 7 CBUS2 NC5 [5g—> o
11 29 Q
g |CBUSS  _ NC6 . A 276 | co7 294_|C293 285 | C286
»— CBUS4
o8ve &  oscl A 5
3.3V_USB_UARTA O sl 28 o AUF |2.2uF AUF |2.2uF AUF |47uF
R64 10K | PWR_ENA 88822 “ TPD4SOTZDRYE
5V_USB_UARTA NzzzoOa
Hooozm
| R357 RESET HPS_UARTA N R3MK ol el<lol FT232R
NN~ AN
4.7K
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m

FPBA 1.8V 10s for File Flash

énd Debug Port

_ 10_2V5 10_1v8
C208° | C209
u us7
0.1uF 0.1uF 14 1
vee VL FPGA_TO0
11 ENETA_MDIO 12 IOVCC1 10 VL1 § FPGA 101 22% ::;ﬁ
11 ENETA_MDC 77]lovecc2  10VL2 4 FPGA 102 R32E 27K
12 ENETB_MDIO 10 10 VCC3 10 VL3 5 FPGA 103 R324 4:7K C207
12 ENETB_MDC g|lovccs  10VL4 ¢ =
g | NC2 NC1 == 0.1uF
35 ENET_DISABLE_N TS GND ]
FPGA_IO[3:0] MAX3378
u23L
AH18 U23X
35 PS_DO 10, LVDS2A_1N, DQ28L, DATAO
23 FILE_DIOO 10, LVDS2A_1P, DQ28L, DATA1 DNU1
23 FILE_DIO1 10, LVDS2A_2N, DQ28L, DATA2 DNU2
23 FILE_DIO2 10, LVDS2A_2P, DQ28L, DATA3 15 DP_AUX _CH_N 10, LVDS2I_7N, DQ13L
23 FILE_DIO3 10, LVDS2A_3N, DQ28L, DATA4 15 DP_AUX_CH_P 10, LVDS2I_7P, DQ13L
23 FILE_DIO4 10, LVDS2A_3P, DQ28L, DATA5 36 FPGAIO_N 10, LVDS2I_8N, DQ13L
23 FILE_DIO5 10, LVDS2A_4N, DQSN28L, DATA6 36 FPGAIO_P 10, LVDS2I_8P, DQ13L
23 FILE_DIO6 10, LVDS2A_4P, DQS28L, DATA7 36 FPGAIO12 N 10, LVDS2I_9N, DQ13L
23 FILE_DIO7 10, LVDS2A_5N, DQ28L, DATA8 36 FPGAIO12_P 10, LVDS2I_9P, DQ13L
23 FILE_DIO8 10, LVDS2A_5P, DQ28L, DATA9 36 FPGAIO11_N 10, PLL_2I_CLKOUT1N, LVDS2I_10N, DQSN13L
23 FILE_DIO9 10, LVDS2A_6N, DQ28L, DATA10 36 FPGAIO11_P 10, PLL_2I_CLKOUT1P, PLL_2I_CLKOUT1, PLL_2I_FB1, LVDS2I_10P, DQS13L
23 FILE_DIO10 10, LVDS2A_6P, DQ28L, DATA11 36 FPGAIO10_N 10, LVDS2I_11N, DQ13L
23 FILE_DIO11 10, LVDS2A_7N, DQ29L, DATA12 36 FPGAIO10_P 10, RZQ_2I, LVDS2I_11P, DQ13L
23 FILE_DIO12 10, LVDS2A_7P, DQ29L, DATA13 36 FPGAIO1_N 10, CLK_2I_1N, LVDS2I_12N, DQ13L
23 FILE_DIO13 10, LVDS2A_8N, DQ29L, DATA14 36 FPGAIO1_P 10, CLK_2I_1P, LVDS2I_12P, DQ13L
23,38 FTRACE_DO AMT6 | 10, LVDS2A_8P, DQ29L, DATA15 DNU3
23,38 FTRACE_D1 ANTG | |0, LVDS2A 9N, DQ29L, DATA16 DNU4
23,38 FTRACE_D2 Api6 | 'O, LVDS2A_9P, DQ29L, DATA17 DNU5
23,38 FTRACE_D3 ART6 | !0, PLL_2A_CLKOUT1N, LVDS2A_10N, DQSN29L, DATA18 NC1
23,38 FTRACE_D4 ANT9 | !0, PLL_2A_CLKOUT1P, PLL_2A_CLKOUT1, PLL_2A_FB1, LVDS2A_10P, DQS29L, DATA19 NC2
23,38 FTRACE_D5 Ap19 | 0. LVDS2A_11N, DQ29L, NCEO NC3
23,38 FTRACE_D6 AN18 | 10, RZQ_2A, LVDS2A_11P, DQ29L NC4
35 CLK_50M_FPGA | Apig | 10, CLK_2A_1N, LVDS2A_12N, DQ29L, DATA20 NC5
37 USB_FPGA_CLK | ARTs | '0. CLK_2A_1P, LVDS2A_12P, DQ29L, DATA21 NC6
23,38 FTRACE_D7 AT18 | |0, CLK_2A_ON, LVDS2A_13N, DQ30L, DATA22 NC7
23,38 FTRACE_D8 ART7 | 10, CLK_2A_OP, LVDS2A_13P, DQ30L, DATA23 NC8
23,38 FTRACE_D9 ATT7 | |0, LVDS2A_14N, DQ30L, DATA24 NC9
23,38 FTRACE_D1 AT19 | |0, LVDS2A_14P, DQ30L, DATA25 NC10
23,38 FTRACE_D11 AUTo | |0, PLL_2A_CLKOUTON, LVDS2A_15N, DQ30L, DATA26 NC11
23,38 FTRACE_D1 AT20 | !0, PLL_2A_CLKOUTOP, PLL_2A_CLKOUTO, PLL_2A_FBO, LVDS2A_15P, DQ30L, DATA27 NC12
23,38 FTRACE_D1 AU20 | 10, LVDS2A_16N, DQSN30L, DATA28 NC13
23,38 FTRACE_D1 AU17 | 10, LVDS2A_16P, DQS30L, DATA29 NC14
23,38 FTRACE_D1 AUT6 | |0, LVDS2A_17N, DQ30L, DATA30 NC15
23,38 FTRACE_CL AP20 | |0, LVDS2A_17P, DQ30L, DATA31 NC16
39 CLKUSR >—FFGA 0T AR20 | |0: LVDS2A_18N, DQ30L, CLKUSR NC17
FPGA 100 —Avie | |0, LVDS2A_18P, DQ30L, PR_REQUEST NC18
= Awie | |0, LVDS2A_19N, DQ31L, PR_READY NC19
35,36 PCIE1V8_PERSTn > Avig | |0, LVDS2A_19P, DQ31L, NPERSTLO NC20
35 FPGA_IO4 < Avis | 10, LVDS2A_20N, DQ31L, PR_DONE NC21
3536 PCIE1V8_PERST1n >—FPGA 103 —Avi7 | |0, LVDS2A_20P, DQ31L, NPERSTL1 Ng22
= 10, LVDS2A_21N, DQ31L, PR_ERROR NC23
35 FPGA_IO5 <> i\/\v/;g 10, LVDS2A_21P, DQ31L
uarll Tx 35 CVP_CONFDONE <} AW21 | 10, LVDS2A_22N, DQSN31L, CVP_CONFDONE
T"\ FEGA 0D 10, LVDS2A_22P, DQS31L
AW20 ' e
= 10, LVDS2A_23N, DQ31L, INIT_DONE
';VL\,';? 10, LVDS2A_23P, DQ31L, DEV_OE 21 10 BANK, 1V8 BANK
UART RX 35 CRCERROR < I Av21 | 10, LVDS2A_24N, DQ31L, CRCERROR
- 35 DEV_CLRN > 10, LVDS2A_24P, DQ31L, DEV_CLRN
A10SOC_1517
10 BANK 2A, 1V8 BANK o 1v8
10_1v8 10_3v3 L ] lo.ve 363768
| R525 10K A10SOC_1517
R550 10K} | 10_2v5 | < 10_3V3 69
MAIN_12V  49,50,51,55,68
10 _1V8 10 3Vv3 FPGA_PMVI D 1 1 B | <:| 10 2V5 36.68
T T 2 TSENSE_FAN_CNTL = ’
us8 22 23 2021 ot
x:ggg/‘ﬂ\\’g g B0 AO g PMbus_SCL_3V3 45,51,56,73 Qs L
— B1 A1 PMbus_SDA_3V3 45,51,56,73 B3 G
5 FDV305N 3 < FAN_EN 35
1 OE
. 76 iri lution
caso 8, o VCCA 1 CJW%OK R40 Intel® Enpirion® Power Solutions
GND _le Title
0.1uF FXMA2102UMX 4 JoAuF A10PMBUSEN 35 FAN_2pin_Conn Intel® Arria® 10 Power Reference Design
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FPGA IOs for LVDS Links of FMC A Port

U23N

10, LVDS3G_1N, DQ36R
10, LVDS3G_1P, DQ36R

10, LVDS3G_2N, DQ36R

10, LVDS3G_2P, DQ36R

10, LVDS3G_3N, DQ36R

10, LVDS3G_3P, DQ36R

10, LVDS3G_4N, DQSN36R

10, LVDS3G_4P, DQS36R

10, LVDS3G_5N, DQ36R

10, LVDS3G_5P, DQ36R

10, LVDS3G_6N, DQ36R

10, LVDS3G_6P, DQ36R

10, LVDS3G_7N, DQ37R

10, LVDS3G_7P, DQ37R

10, LVDS3G_8N, DQ37R

10, LVDS3G_8P, DQ37R

10, LVDS3G_9N, DQ37R

10, LVDS3G_9P, DQ37R

10, PLL_3G_CLKOUT1N, LVDS3G_10N, DQSN37R
10, PLL_3G_CLKOUT1P, PLL_3G_CLKOUT1, PLL_3G_FB1, LVDS3G_10P, DQS37R
10, LVDS3G_11N, DQ37R

10, RZQ_3G, LVDS3G_11P, DQ37R

10, CLK 3G_1N, LVDS3G_12N, DQ37R

U23M
17 FAHANO 10, LVDS3H_1N, DQ32R
17 FAHAPO 10, LVDS3H_1P, DQ32R 17 FAHAN12
17 FAHAN1 10, LVDS3H_2N, DQ32R 17 FAHAP12
17 FAHAP1 10, LVDS3H_2P, DQ32R 17 FAHAN13
17 FAHAN2 10, LVDS3H_3N, DQ32R 17 FAHAP13
17 FAHAP2 10, LVDS3H_3P, DQ32R 17 FAHAN14
17 FAHAN3 10, LVDS3H_4N, DQSN32R 17 FAHAP14
17 FAHAP3 10, LVDS3H_4P, DQS32R 17 FAHAN15
17 FAHAN4 10, LVDS3H_5N, DQ32R 17 FAHAP15
17 FAHAP4 10, LVDS3H_5P, DQ32R 17 FAHAN16
17 FAHANS 10, LVDS3H_6N, DQ32R 17 FAHAP16
17 FAHAP5 10, LVDS3H_6P, DQ32R 17 FAHAN17
17 FALANO 10, LVDS3H_7N, DQ33R 17 FAHAP17
17 FALAPO 10, LVDS3H_7P, DQ33R 17 FALAN20
17 FALAN3 10, LVDS3H_8N, DQ33R 17 FALAP20
17 FALAP3 10, LVDS3H_8P, DQ33R 17 FALAN21
17 FALAN2 10, LVDS3H_9N, DQ33R 17 FALAP21
17 FALAP2 10, LVDS3H_9P, DQ33R 17 FAHAN22
43 FA_LA_DEVCLK_N 10, PLL_3H_CLKOUT1N, LVDS3H_10N, DQSN33R 17 FAHAP22
43 FA_LA DEVCLK_P 10, PLL_3H_CLKOUT1P, PLL_3H_CLKOUT1, PLL_3H_FB1, LVDS3H_10P, DQS33R 17 FALAN15
17 FALAN4 10, LVDS3H_11N, DQ33R 17 FALAP15
10, RZQ_3H, LVDS3H_11P, DQ33R o rzq 4% FALAN16
43 FA_LA_SYSREF_N 10, CLK_3H_1N, LVDS3H_12N, DQ33R 17 FALAP16 <> Aveve =
43 FA_LA_SYSREF_P 10, CLK_3H_1P, LVDS3H_12P, DQ33R
17 FAHANG 10, CLK_3H_ON, LVDS3H_13N, DQ34R
17 FAHAPS 10, CLK_3H_OP, LVDS3H_13P, DQ34R 17 FAHAN19
17 FAHAN7 10, LVDS3H_14N, DQ34R 17 FAHAP19
17 FAHAP7 10, LVDS3H_14P, DQ34R R658 17 FALAN17
17 FAHANS 10, PLL_3H_CLKOUTON, LVDS3H_15N, DQ34R N 17 FALAP17
17 FAHAP8 10, PLL_3H_CLKOUTOP, PLL_3H_CLKOUTO, PLL_3H_FBO, LVDS3H_15P, DQ34R FIPGA_RCLK_3Gn
17 FAHAN9 10, LVDS3H_16N, DQSN34R FRGA_RCLK_3Gp
17 FAHAP9 10, LVDS3H_16P, DQS34R 17 FALAN19
17 FAHAN10 10, LVDS3H_17N, DQ34R 17 FALAP19
17 FAHAP10 10, LVDS3H_17P, DQ34R 17 FALAN18
17 FAHANT1 10, LVDS3H_18N, DQ34R 17 FALAP18
17 FAHAP11 10, LVDS3H_18P, DQ34R 17 FAHAN23
17 FALANG 10, LVDS3H_19N, DQ35R 17 FAHAP23
17 FALAP6 10, LVDS3H_19P, DQ35R 17  FAHAN20
17 FALAN7 10, LVDS3H_20N, DQ35R 17  FAHAP20
17 FALAP7 10, LVDS3H_20P, DQ35R 17 FALAN13
17 FALANS 10, LVDS3H_21N, DQ35R 17 FALAP13
17 FALAP8 10, LVDS3H_21P, DQ35R 17 FALAN12
17 FALAN9 10, LVDS3H_22N, DQSN35R 17 FALAP12
17 FALAP9 10, LVDS3H_22P, DQS35R 17 FAHAN21
17 FALAN10 10, LVDS3H_23N, DQ35R 17 FAHAP21
17 FALAP10 10, LVDS3H_23P, DQ35R 17 FALAN14
17 FALAN11 10, LVDS3H_24N, DQ35R 17 FALAP14
17 FALAP11 10, LVDS3H_24P, DQ35R 17 FAHAN18
17 FAHAP18
10 BANK 3H, 1V8 BANK
A10SOC_1517
0 RZQ_3H
17 FALAP4 < > -
R 43 FA_EMI_CLKN >
gﬂ?g 43 FA_EMI_CLKP >

Intel

Enpirion

10, CLK_3G_1P, LVDS3G_12P, DQ37R
10, CLK_3G_ON, LVDS3G_13N, DQ38R
IO, CLK_3G_OP, LVDS3G_13P, DQ38R
10, LVDS3G_14N, DQ38R

10, LVDS3G_14P, DQ38R

10, PLL_3G_CLKOUTON, LVDS3G_15N, DQ38R
10, PLL_3G_CLKOUTOP, PLL_3G_CLKOUTO, PLL_3G_FBO, LVDS3G_15P, DQ38R
10, LVDS3G_16N, DQSN38R

10, LVDS3G_16P, DQS38R

10, LVDS3G_17N, DQ38R

10, LVDS3G_17P, DQ38R

10, LVDS3G_18N, DQ38R

10, LVDS3G_18P, DQ38R

10, LVDS3G_19N, DQ39R

10, LVDS3G_19P, DQ39R

10, LVDS3G_20N, DQ39R

10, LVDS3G_20P, DQ39R

10, LVDS3G_21N, DQ39R

10, LVDS3G_21P, DQ39R

10, LVDS3G_22N, DQSN39R

10, LVDS3G_22P, DQS39R

10, LVDS3G_23N, DQ39R

10, LVDS3G_23P, DQ39R

10, LVDS3G_24N, DQ39R

10, LVDS3G_24P, DQ39R

10 BANK 3G, 1V8 BANK

A10SOC_1517
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FPGA 10s for LVDS Links of FMC A Port and

36 FPGAIO9_N

FMC B Port

U23P

10, LVDS3E_1N, DQ44R

U230 36 FPGAIO9_P 10, LVDS3E_1P, DQ44R
17 FALAN22 10, LVDS3F_1N, DQ40R 36 FPGAIO8_N 10, LVDS3E_2N, DQ44R
17 FALAP22 10, LVDS3F_1P, DQ40R 36 FPGAIO8_P 10, LVDS3E_2P, DQ44R
17 FALAP23 10, LVDS3F_2P, DQ40R 36 FPGAIO7_P 10, LVDS3E_3P, DQ44R
17 FALAN24 10, LVDS3F_3N, DQ40R 36 FPGAIO6_N 10, LVDS3E_4N, DQSN44R
17 FALAP24 10, LVDS3F 3P, DQ40R 36 FPGAIO6_P 10, LVDS3E_4P, DQS44R
17 FALAN25 10, LVDS3F_4N, DQSN40R 36 FPGAIO5 N 10, LVDS3E_5N, DQ44R
17 FALAP25 10, LVDS3F_4P, DQS40R 36 FPGAIOS_P 10, LVDS3E 5P, DQ44R
17 FALAN26 10, LVDS3F_5N, DQ40R 36 FPGAIO4_N 10, LVDS3E_6N, DQ44R
17 FALAP26 10, LVDS3F_5P, DQ40R 36 FPGAIO4_P 10, LVDS3E_6P, DQ44R
17 FALAN27 10, LVDS3F_6N, DQ40R 36 FPGAIO3_N 10, LVDS3E_7N, DQ45R
17 FALAP27 10, LVDS3F_6P, DQ40R 36 FPGAIO3_P 10, LVDS3E_7P, DQ45R
17 EAHBNO 10| LVDS3F 7N, DQ41R 36 FPGAIO2_N 10, LVDS3E_8N, DQ45R
17 FAHBPO 10, LVDS3F_7P, DQ41R 36 FPGAIO2_P 10, LVDS3E_8P, DQ45R
17  FAHBN1 10, LVDS3F_8N, DQ41R 43 FBHA_N6 10, LVDS3E 9N, DQ45R
17 FAHBP1 10, LVDS3F_8P, DQ41R 43 FBHA P6 10, LVDS3E_9P, DQ45R
17 FAHBN2 10, LVDS3F_9N, DQ41R 43 FPGA_Refsys_3En 10, PLL_3E_CLKOUT1N, LVDS3E_10N, DQSN45R
17 FAHBP2 10, LVDS3F_9P, DQ41R 43 FPGA_Refsys_3Ep 10, PLL_3E_CLKOUT1P, PLL_3E_CLKOUT1, PLL_3E_FB1, LVDS3E_10P, DQS45R
17 FAHBN3 10, PLL_3F_CLKOUT1N, LVDS3F_10N, DQSN41R 43 FBHA P17 <> RZQ 3E 10, LVDS3E_11N, DQ45R
17 FAHBP3 10, PLL_3F_CLKOUT1P, PLL_3F_CLKOUT1, PLL_3F_FB1, LVDS3F_10P, DQS41R = 10, RZQ_3E, LVDS3E_11P, DQ45R
17 FAHBN4 10, LVDS3F_11N, DQ41R 43 Refclk_3En > L ¢ 10, CLK_3E_1N, LVDS3E_12N, DQ45R
10, RZQ_3F, LVDS3F_11P, DQ41R R609 10, CLK_3E_1P, LVDS3E_12P, DQ45R
17 EAHBN5 10, CLK 3F 1N, LVDS3F 12N, DQ41R 18 FBLAN20 10, CLK_3E_ON, LVDS3E_13N, DQ46R
17 FAHBP5 10, CLK_3F_1P. LVDS3F_12P, DQ41R 100 18 FBLAP20 10, CLK_3E_OP, LVDS3E_13P, DQ46R
17 FAHBN6 10, CLK_3F_ON, LVDS3F_13N, DQ42R 18  FBLAN21 10, LVDS3E_14N, DQ46R
17 FAHBP6 10, CLK_3F_OP, LVDS3F_13P, DQ42R 43 Refclk_3Ep 18 FBLAP21 10, LVDS3E_14P, DQ46R
17 EAHBN7 10, LVDS3F_14N, DQ42R 18 FBLAN22 10, PLL_3E_CLKOUTON, LVDS3E_15N, DQ46R
17 FAHBP7 10’ LVDS3F_14P, DQ42R 18 FBLAP22 10, PLL_3E_CLKOUTOP, PLL_3E_CLKOUTO, PLL_3E_FBO, LVDS3E_15P, DQ46R
17 FAHBNS 10, PLL_3F_CLKOUTON, LVDS3F_15N, DQ42R 18 FBLAN23 10, LVDS3E_16N, DQSN46R
17 FAHBP8 10, PLL_3F_CLKOUTOP, PLL_3F_CLKOUTO, PLL_3F_FB0, LVDS3F_15P, DQ42R 18 FBLAP23 10, LVDS3E_16P, DQS46R
17 FAHBN9 10, LVDS3F_16N, DQSN42R 18 FBLAN24 10, LVDS3E_17N, DQ46R
17 FAHBP9 10, LVDS3F_16P, DQS42R 18 FBLAP24 10, LVDS3E_17P, DQ46R
17 FAHBN10 10, LVDS3F_17N, DQ42R 18 FBLAN25 10, LVDS3E_18N, DQ46R
17 FAHBP10 10, LVDS3F_17P, DQ42R 18 FBLAP25 10, LVDS3E_18P, DQ46R
17 FALAN28 10, LVDS3F_18N, DQ42R 18  FBLAN26 10, LVDS3E 19N, DQ47R
17 FALAP28 10, LVDS3F_18P, DQ42R 18 FBLAP26 10, LVDS3E_19P, DQA47R
17  FALAN29 10, LVDS3F_19N, DQ43R 18 FBLAN27 10, LVDS3E_20N, DQ47R
17 FALAP29 10, LVDS3F_19P, DQ43R 18  FBLAPZ7 10, LVDS3E_20P, DQ47R
17 FAHBN13 10, LVDS3F_20N, DQ43R 43 FBHA_N23 10, LVDS3E 21N, DQ47R
17 FAHBP13 10, LVDS3F_20P, DQ43R 43 FBHA_P23 10, LVDS3E_21P, DQ47R
17 FEALAN30 10, LVDS3F_21N, DQ43R 18 FBHA_N20 10, LVDS3E_22N, DQSN47R
17 FALAP30 10, LVDS3F_21P, DQ43R 18 FBHA_P20 10, LVDS3E_22P, DQS47R
17 FALAN31 10, LVDS3F_22N, DQSN43R 43 FBHA_N21 10, LVDS3E_23N, DQ47R
17 FALAP31 10, LVDS3F_22P, DQS43R 43 FBHA_P21 10, LVDS3E_23P, DQ47R
17 FALAN33 10, LVDS3F_23N, DQ43R 18 FBHA N22 10, LVDS3E_24N, DQ47R
17 FALAP33 10, LVDS3F_23P, DQ43R 18 FBHA_P22 10, LVDS3E_24P, DQ47R
17 FALAN32 10, LVDS3F_24N, DQ43R
17 FALAP32 10, LVDS3F_24P, DQ43R
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18

18

43

43

FBCLKOM2CN

FBCLKOM2CP

Refclk_3An

Refclk_3Ap

18 FBLAPI0 < >—C A~

Intel
Enpirion

Power

R569
100

43
43

43
43

18 FBLANO
18 FBLAPO
FB_LA_DEVCLK_N
FB_LA_DEVCLK_P
18 FBLAN2
18 FBLAP2
18 FBLAN3
18 FBLAP3
18 FBLAN4
18 FBLAP4
FB_LA SYSREF_N
FB_LA_SYSREF P
18 FBLANG
18 FBLAP6
18 FBLAN7
18 FBLAP7
18 FBLANS
18 FBLAP8
18  FBLAN9
18 FBLAP9
18 FBLAN10

FPGA IOs for LVDS Links o

u23v

f FMC B Port

10, LVDS3A_1N, DQ60R
10, LVDS3A_1P, DQ60R
10, LVDS3A_2N, DQ60R
10, LVDS3A_2P, DQ60OR
10, LVDS3A_3N, DQ60OR
10, LVDS3A_3P, DQ60R
10, LVDS3A_4N, DQSN6OR
10, LVDS3A_4P, DQS60R
10, LVDS3A_5N, DQ60OR
10, LVDS3A_5P, DQ60R
10, LVDS3A_6N, DQ60R
10, LVDS3A_6P, DQ60R
10, LVDS3A_7N, DQ61R
10, LVDS3A_7P, DQ61R
10, LVDS3A_8N, DQ61R
10, LVDS3A_8P, DQ61R
10, LVDS3A_9N, DQ61R
10, LVDS3A_9P, DQ61R
10, PLL_3A_CLKOUT1N, LVDS3A_10N, DQSN61R
10, PLL_3A_CLKOUT1P, PLL_3A_CLKOUT1, PLL_3A_FB1, LVDS3A_10P, DQS61R
10, LVDS3A_11N, DQ61R

AP11

10, RZQ_3A, LVDS3A_11P, DQ61R

AR11

10, CLK_3A_1N, LVDS3A_12N, DQ61R

AL10

10, CLK_3A_1P, LVDS3A_12P, DQ61R

R573

AM10

10, CLK_3A_ON, LVDS3A_13N, DQ62R

100

VR

RZQ_3A

R570
DNI

18 FBLAN11
18 FBLAP11
18 FBLAN12
18 FBLAP12
18 FBLAN13
18 FBLAP13
18 FBLAN14
18 FBLAP14
18 FBLAN15
18 FBLAP15
18 FBLAN16
18 FBLAP16
18 FBLAN17
18 FBLAP17
18 FBLAN18
18 FBLAP18
18 FBLAN19
18 FBLAP19
18 FMB_SYNC_AB
18 FMB_SYNC_CD
18 FMB_SYNCN
18 FMB_SYNCP

10, CLK_3A_OP, LVDS3A_13P, DQ62R
10, LVDS3A_14N, DQ62R

10, LVDS3A_14P, DQ62R

10, PLL_3A_CLKOUTON, LVDS3A 15N, DQ62R
10, PLL_3A_CLKOUTOP, PLL_3A CLKOUTO, PLL_3A_FBO, LVDS3A_15P, DQ62R
10, LVDS3A_16N, DQSN62R

10, LVDS3A_16P, DQS62R

10, LVDS3A_17N, DQ62R

10, LVDS3A_17P, DQ62R

10, LVDS3A_18N, DQ62R

10, LVDS3A_18P, DQ62R

10, LVDS3A_19N, DQ63R

10, LVDS3A_19P, DQ63R

10, LVDS3A_20N, DQ63R

10, LVDS3A_20P, DQ63R

10, LVDS3A_21N, DQ63R

10, LVDS3A_21P, DQ63R

10, LVDS3A_22N, DQSN63R

10, LVDS3A_22P, DQS63R

10, LVDS3A_23N, DQ63R

10, LVDS3A_23P, DQ63R

10, LVDS3A_24N, DQ63R

10, LVDS3A_24P, DQ63R
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34 MEM_DQB4
34 MEM_DQBO
34 MEM_DQB5
34 MEM_DQB6
34 MEM_DQB1
34 MEM_DMBO

34 MEM_DQSB_NO

34 MEM_DQSB_PO
34 MEM_DQB2
34 MEM_DQB3
34 MEM_DQB7

34 MEM_QKB_PO
34 MEM_DQB9
34 MEM_DQB8
34 MEM_DQB11
34 MEM_DQB10
34 MEM_DQB14
34 MEM_DQB12

34 MEM_DQSB_N1

34 MEM_DQSB_P1

3% QMEM_DQB13

U23R

FPGA IOs

for FPGA Memory Interface

10, LVDS3D_1N, DQ48R
10, LVDS3D_1P, DQ48R
10, LVDS3D_2N, DQ48R
10, LVDS3D_2P, DQ48R
10, LVDS3D_3N, DQ48R
10, LvDS3D_3P, DQ48R

10, LVDS3D_4N, DQSN48R

10, LVDS3D_4P, DQS48R

10, LVDS3D_5N, DQ48R

10, LVDS3D_5P, DQ48R

10, LVDS3D_6N, DQ48R

10, LVDS3D_6P, DQ48R

10, LVDS3D_7N, DQ49R

10, LVDS3D_7P, DQ49R

10, LVDS3D_8N, DQ49R

10, LVDS3D_8P, DQ49R

10, LVDS3D_9N, DQ49R

10, LVDS3D_9P, DQ49R

10, PLL_3D_CLKOUT1N, LVDS3D_10N, DQSN49R
10, PLL_3D_CLKOUT1P, PLL_3D_CLKOUT1, PLL_3D_FB1, LVDS3D_10P, DQS49R
10, LVDS3D_11N, DQ49R

34 MEM_DQB32 < >—O R A
34 MEM_DQB15
34 MEM _DMB1
34 MEM DQB20
34 MEM DQB22
34 MEM DQB17
34 MEM_DQB18
34 MEM DQB19
34 MEM_DQB16
R590 34 MEM_DQSB_N2
DNI 34 MEM_DQSB_P2
34 MEM DMB2

34 MEM_DQB21

34 MEM DQB23

34 MEM QKB P1

34 MEM_DMB3

34 MEM_DQB31

34 MEM _DQB30

34 MEM_DQB33

34 MEM_DQB29

34 MEM DQB28

34 MEM_DQSB N3

34 MEM_DQSB_P3

34 MEM_DQB25

34 MEM DQB26

34 MEM DQB24

34 MEM _DQB27

10, RZQ_3D, LVDS3D_11P, DQ49R
10, CLK_3D_1N, LVDS3D_12N, DQ49R

10, CLK_3D_1P, LVDS3D_12P, DQ49R

10, CLK_3D_0ON, LVDS3D_13N, DQ50R

10, CLK_3D_0P, LVDS3D_13P, DQ50R

10, LVDS3D_14N, DQ50R

10, LVDS3D_14P, DQ50R

10, PLL_3D_CLKOUTON, LVDS3D_15N, DQ50R
10, PLL_3D_CLKOUTOP, PLL_3D_CLKOUTO, PLL_3D_FBO, LVDS3D_15P, DQ50R
10, LVDS3D_ 16N, DQSN50R

10, LVDS3D_16P, DQS50R

10, LVDS3D_17N, DQ50R

10, LVDS3D_17P, DQ50R

10, LVDS3D_18N, DQ50R

10, LVDS3D_18P, DQ50R

10, LVDS3D_19N, DQ51R

10, LVDS3D_19P, DQ51R

10, LVDS3D_20N, DQ51R

10, LVDS3D_20P, DQ51R

10, LVDS3D_21N, DQ51R

10, LVDS3D_21P, DQ51R

10, LVDS3D_22N, DQSN51R

10, LVDS3D_22P, DQS51R

10, LVDS3D_23N, DQ51R

10, LVDS3D_23P, DQ51R

10, LVDS3D_24N, DQ51R

10, LVDS3D_24P, DQ51R

uU23s

10, LVDS3C_1N, DQ52R
10, LVDS3C_1P, DQ52R
10, LVDS3C_2N, DQ52R
10, LVDS3C_2P, DQ52R
10, LVDS3C_3N, DQ52R
10, LVDS3C_3P, DQ52R

10, LVDS3C_4N, DQSN52R
10, LVDS3C_4P, DQS52R
10, LVDS3C_5N, DQ52R
10, LVDS3C_5P, DQ52R
10, LVDS3C_6N, DQ52R

10, LVDS3C_6P, DQ52R

10, LVDS3C_7N, DQ53R

10, LVDS3C_7P, DQ53R

10, LVDS3C_8N, DQ53R

10, LVDS3C_8P, DQ53R

10, LVDS3C_9N, DQ53R

10, LVDS3C_9P, DQ53R

10, PLL_3C_CLKOUT1N, LVDS3C_10N, DQSN53R

10, PLL_3C_CLKOUT1P, PLL_3C_CLKOUT1, PLL_3C_FB1, LVDS3C_10P, DQS53R

10, LVDS3C_11N, DQ53R

I0 BANK 3D, 1V8 BANK

A10SOC_1517

10, RZQ_3C, LVDS3C_11P, DQ53R

10, CLK_3C_1N, LVDS3C_12N, DQ53R

10, CLK_3C_1P, LVDS3C_12P, DQ53R

10, CLK_3C_ON, LVDS3C_13N, DQ54R

10, CLK_3C_0OP, LVDS3C_13P, DQ54R

10, LVDS3C_14N, DQ54R

10, LVDS3C_14P, DQ54R

10, PLL_3C_CLKOUTON, LVDS3C_15N, DQ54R

10, PLL_3C_CLKOUTOP, PLL_3C_CLKOUTO, PLL_3C_FBO, LVDS3C_15P, DQ54R

10, LVDS3C_16N, DQSN54R

10, LVDS3C_16P, DQS54R

10, LVDS3C_17N, DQ54R

10, LVDS3C_17P, DQ54R

10, LVDS3C_18N, DQ54R

10, LVDS3C_18P, DQ54R

10, LVDS3C_19N, DQ55R

10, LVDS3C_19P, DQ55R

10, LVDS3C_20N, DQ55R

10, LVDS3C_20P, DQ55R

10, LVDS3C_21N, DQ55R

10, LVDS3C_21P, DQ55R

10, LVDS3C_22N, DQSN55R

10, LVDS3C_22P, DQS55R

10, LVDS3C_23N, DQ55R

10, LVDS3C_23P, DQ55R

10, LVDS3C_24N, DQ55R

34 MEM_DQ_ADDR_CMD4
34 MEM DQ_ADDR_CMD3
34 MEM_DQ_ADDR_CMDO
34 MEM_DQ_ADDR_CMD2
34 MEM _DQ_ADDR_CMD1
34 MEM _DQ_ADDR_CMD5
34 MEM_DQS_ADDR _CMD_N
34 MEM_DQS_ADDR_CMD_P
34 MEM _DQ _ADDR_CMD6
34 MEM_DQ_ADDR_CMD7
34 MEM _DQ_ADDR_CMDS8
34 MEM_ADDR CMD29
34 MEM_ADDR_CMD18
34 MEM_ADDR_CMD17
34 MEM_ADDR_CMD16
34 MEM_ADDR_CMD19
34 MEM_ADDR_CMD26
34 MEM_ADDR CMD15
34 MEM_ADDR CMD14
34 MEM_ADDR_CMD13
34 MEM_ADDR_CMD12
R583 240 AG6
AG5
34 MEM_ADDR_CMD11 o
34 MEM_ADDR_CMD10 Ao
34 MEM_ADDR_CMD9 e
34 MEM_ADDR CMD8 K3
34 MEM_ADDR_CMD7 A5
34 MEM_ADDR_CMD6 £R2
34 MEM_ADDR_CMD5 AR
34 MEM_ADDR_CMD4 £LS
34 MEM_ADDR_CMD3 AL
34 MEM_ADDR_CMD2 A3
34 MEM_ADDR_CMD1 A
34 MEM_ADDR_CMDO oS
34 MEM_ADDR_CMD31 s
34 MEM_ADDR_CMD30 Al
34 MEM_CLK N Ak
34 MEM CLK P £
34 MEM_ADDR CMD21 an
34 MEM_ADDR_CMD20 AL
34 MEM_ADDR_CMD25 ARz
34 MEM_ADDR_CMD24 A
34 MEM_ADDR_CMD23 ALZ
34 MEM_ADDR CMD22 A2
34 MEM_ADDR_CMD27 ANz
34 MEM_ADDR_CMD28

10, LVDS3C_24P, DQ55R
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34 MEM_DMAO
34 MEM_DQAG
34 MEM_DQA2
34 MEM_DQA1
34 MEM_DQA3
34 MEM_DQAO

34 MEM_DQSA_NO

34 MEM_DQSA_PO
34 MEM_DQA5
34 MEM_DQA4
34 MEM_DQA7

34 MEM_QKA_PO
34 MEM_DQA13
34 MEM_DQA15
34 MEM_DMA1
34 MEM_DQA12
34 MEM_DQA8
34 MEM_DQA9

34 MEM_DQSA N1

34 MEM_DQSA_P1

RrRA4 3MEM_DQA14

FPGA 10s for FPGA Memory Interface

u23u

10, LVDS3B_1N, DQ56R
10, LVDS3B_1P, DQ56R

10, LVDS3B_2N, DQ56R

10, LVDS3B_2P, DQ56R

10, LVDS3B_3N, DQ56R

10, LVDS3B_3P, DQ56R

10, LVDS3B_4N, DQSN56R

10, LVDS3B_4P, DQS56R

10, LVDS3B_5N, DQ56R

10, LVDS3B_5P, DQ56R

10, LVDS3B_6N, DQ56R

10, LVDS3B_6P, DQ56R

10, LVDS3B_7N, DQ57R

10, LVDS3B_7P, DQ57R

10, LVDS3B_8N, DQ57R

10, LVDS3B_8P, DQ57R

10, LVDS3B_9N, DQ57R

10, LVDS3B_9P, DQ57R

10, PLL_3B_CLKOUT1N, LVDS3B_10N, DQSN57R
10, PLL_3B_CLKOUT1P, PLL_3B_CLKOUT1, PLL_3B_FB1, LVDS3B_10P, DQS57R
10, LVDS3B_11N, DQ57R

34 MEM_DQA32 <__>

Intel
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0 RS2

R572
DNI

34 MEM_DQA10
34 MEM_DQA11
34 MEM_DMA2
34 MEM_DQA20
34 MEM_DQA19
34 MEM_DQA16
34 MEM_DQA22
34 MEM_DQA18

34 MEM_DQSA_N2

34 MEM_DQSA P2
34 MEM_DQA17
34 MEM_DQA21
34 MEM _DQA23
34 MEM_QKA_P1
34 MEM_DQA31
34 MEM_DMA3
34 MEM_DQA30
34 MEM_DQA29
34 MEM_DQA24
34 MEM _DQA27

34 MEM_DQSA_N3

34 MEM_DQSA_P3
34 MEM_DQA33
34 MEM_DQA26
34 MEM_DQA25
34 MEM_DQA28

10, RZQ_3B, LVDS3B_11P, DQ57R
10, CLK 3B_1N, LVDS3B_12N, DQ57R

10, CLK_3B_1P, LVDS3B_12P, DQ57R

10, CLK_3B_ON, LVDS3B_13N, DQ58R

10, CLK_3B_0P, LVDS3B_13P, DQ58R

10, LVDS3B_14N, DQ58R

10, LVDS3B_14P, DQ58R

10, PLL_3B_CLKOUTON, LVDS3B_15N, DQ58R
10, PLL_3B_CLKOUTOP, PLL_3B_CLKOUTO, PLL_3B_FBO0, LVDS3B_15P, DQ58R
10, LVDS3B_16N, DQSN58R

10, LVDS3B_16P, DQS58R

10, LVDS3B_17N, DQ58R

10, LVDS3B_17P, DQ58R

10, LVDS3B_18N, DQ58R

10, LVDS3B_18P, DQ58R

10, LVDS3B_19N, DQ59R

10, LVDS3B_19P, DQ59R

10, LVDS3B_20N, DQ59R

10, LVDS3B_20P, DQ59R

10, LVDS3B_21N, DQ59R

10, LVDS3B_21P, DQ59R

10, LVDS3B_22N, DQSN59R

10, LVDS3B_22P, DQS59R

10, LVDS3B_23N, DQ59R

10, LVDS3B_23P, DQ59R

10, LVDS3B_24N, DQ59R

10, LVDS3B_24P, DQ59R

10 BANK 3B, 1V8 BANK

A10SOC_1517

Intel® Enpirion® Power Solutions

[Title
- Intel® Arria® 10 Power Reference Design
SO lutlo ns Size Document Number Rev
B XX.XXX A
Date: Wednesday, March 15, 2017 [Sheet 32 of 78

2 | 1




>

UART Port B

u61
1 orr |2 635
EN_n 4 AuF
16 C1-
FORCEOFF_N I E—
12 C2+
FORCEON X
co- 6 AuF
—10 1 \nvALID v c670
7 c597
35 UART1_RX < V- |n31uF
1uF
35 UARTLTX[ > 9 8 5
ROUT RIN 5
e
10_3V3 11,0 o bouT 113 | g
o
69 10.3v3 [ > . » 15 | \ee DBY_TX 3
Eseg 14 DB9 RX 3
GND 5
0.1uF MAX3221 1
—
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3

31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31

MEM_ADDR_CMDO

J27A

External Memo

HiLo EMI - EMI SIGNALS

F1

MEM_ADDR_CMD1 H1
MEM_ADDR_CMD2 &2
MEM_ADDR_CMD3 52
MEM_ADDR_CMD4 12
MEM_ADDR_CMD5 2
MEM_ADDR_CMD6 2
MEM_ADDR_CMD7 >3
MEM_ADDR_CMD8 3
MEM_ADDR_CMDO9 £
MEM_ADDR_CMD10 2
MEM_ADDR_CMD11 2
MEM_ADDR_CMD12 o4
MEM_ADDR_CMD13 J4
MEM_ADDR_CMD14 -
MEM_ADDR_CMD15 Ka
MEM_ADDR_CMD16 w1
MEM_ADDR_CMD17 M2
MEM_ADDR_CMD18 N2
MEM_ADDR_CMD19 K
MEM_ADDR_CMD20 a2
MEM_ADDR_CMD21 Mo
MEM_ADDR_CMD22 a
MEM_ADDR_CMD23 L
MEM_ADDR_CMD24 4
MEM_ADDR_CMD25 RS
MEM_ADDR_CMD26 K2
MEM_ADDR_CMD27 K
MEM_ADDR_CMD28 k2
MEM_ADDR_CMD29 u
MEM_ADDR_CMD30 =
MEM_ADDR_CMD31
32 MEM_DMAO 810
32 MEM_DMA1 =
32 MEM _DMA2 817
32 MEM_DMA3
A4
32 MEM_DQA0 < > &
32 MEM DOAT < > o4
32 MEM DQA2 < > 2o
32 MEM DQA3 < > Be
32 MEM DOA4 < S A8
32 MEM DQA5 < > 2
32 MEM DQA6 < > o3
32 MEM DQA7 <> 1
32 MEM DOA8 < > o
32 MEM DQA9 < > 2
32 MEM DQA10< > <2
32 MEM DOAT1 < > =
32 MEM DOA12 < > =3
32 MEM DQA13 < > >
32 MEM DQA14 < > o1
32 MEM DQA15 < > o2
32 MEM DQA16 < > Atz
32 MEM DQA17 < > 512
32 MEM DQA18 < > 213
32 MEM DOA19 < > 2
32 MEM DQA20 < > s
32 MEM DQA21 < > ato
32 MEM DOA22 < > 218
32 MEM DQA23 < > 28
32 MEM DQA24 < > S1o
32 MEM DQA25 < > 210
32 MEM DQA26 < > =10
32 MEM DQA27 < > Al
32 MEM DQA28 < > 2
32 MEM DQA29 < > <18
32 MEM DQA30 < > 218
32 MEM DQA31 < > 18
32 MEM DQA32 < > o

32

32 MEM_DQSA_PO
32 MEM _DQSA NO
32 MEM_DQSA_P1
32 MEM_DQSA_N1
32 MEM_DQSA_P2
32 MEM_DQSA N2
32 MEM_DQSA_P3
32 MEM_DQSA N3

32 MEM_QKA_PO
32 MEM_QKA_P1

MEM_DQA33 <___ >

A1
8 B18

MEM_ADDR_CMDO
MEM_ADDR_CMD1
MEM_ADDR_CMD2
MEM_ADDR_CMD3
MEM_ADDR_CMD4
MEM_ADDR_CMD5
MEM_ADDR_CMD6
MEM_ADDR_CMD7
MEM_ADDR_CMD8
MEM_ADDR_CMD9
MEM_ADDR_CMD10
MEM_ADDR_CMD11
MEM_ADDR_CMD12
MEM_ADDR_CMD13
MEM_ADDR_CMD14
MEM_ADDR_CMD15
MEM_ADDR_CMD16
MEM_ADDR_CMD17
MEM_ADDR_CMD18
MEM_ADDR_CMD19
MEM_ADDR_CMD20
MEM_ADDR_CMD21
MEM_ADDR_CMD22
MEM_ADDR_CMD23
MEM_ADDR_CMD24
MEM_ADDR_CMD25
MEM_ADDR_CMD26
MEM_ADDR_CMD27
MEM_ADDR_CMD28
MEM_ADDR_CMD29
MEM_ADDR_CMD30
MEM_ADDR_CMD31

MEM_DMAO
MEM_DMA1
MEM_DMA2
MEM_DMA3

MEM_DQAO

MEM_DQA1

MEM_DQA2

MEM_DQA3

MEM_DQA4

MEM_DQA5

MEM_DQA6

MEM_DQA7

MEM_DQAS8

MEM_DQA9

MEM_DQA10
MEM_DQA11
MEM_DQA12
MEM_DQA13
MEM_DQA14
MEM_DQA15
MEM_DQA16
MEM_DQA17
MEM_DQA18
MEM_DQA19
MEM_DQA20
MEM_DQA21
MEM_DQA22
MEM_DQA23
MEM_DQA24
MEM_DQA25
MEM_DQA26
MEM_DQA27
MEM_DQA28
MEM_DQA29
MEM_DQA30
MEM_DQA31
MEM_DQA32
MEM_DQA33

MEM_DQSA_P0
MEM_DQSA_NO
MEM_DQSA_P1
MEM_DQSA_N1
MEM_DQSA_P2
MEM_DQSA_N2
MEM_DQSA_P3
MEM_DQSA_N3

MEM_QKA_NO
MEM_QKA_N1

MEM_DQ_ADDR_CMDO
MEM_DQ_ADDR_CMD/1
MEM_DQ_ADDR_CMD2
MEM_DQ_ADDR_CMD3
MEM_DQ_ADDR_CMD4
MEM_DQ_ADDR_CMD5
MEM_DQ_ADDR_CMD6
MEM_DQ_ADDR_CMD7
MEM_DQ_ADDR_CMD8

MEM_DQS_ADDR_CMD_P
MEM_DQS_ADDR_CMD_N

MEM_CLK_P
MEM_CLK_N

CONFIGO

V1
: V2 g

L6

CONFIGT [—

RFU2
RFU3
RFU4
RFU5
RFU6

MEM_DMBO
MEM_DMB1
MEM_DMB2
MEM_DMB3

MEM_DQBO

MEM_DQB1

MEM_DQB2

MEM_DQB3

MEM_DQB4

MEM_DQB5

MEM_DQB6

MEM_DQB7

MEM_DQB8

MEM_DQB9
MEM_DQB10
MEM_DQB11
MEM_DQB12
MEM_DQB13
MEM_DQB14
MEM_DQB15
MEM_DQB16
MEM_DQB17
MEM_DQB18
MEM_DQB19
MEM_DQB20
MEM_DQB21
MEM_DQB22
MEM_DQB23
MEM_DQB24
MEM_DQB25
MEM_DQB26
MEM_DQB27
MEM_DQB28
MEM_DQB29
MEM_DQB30
MEM_DQB31
MEM_DQB32
MEM_DQB33

MEM_DQSB_P0
MEM_DQSB_NO
MEM_DQSB_P1
MEM_DQSB_N1
MEM_DQSB_P2
MEM_DQSB_N2
MEM_DQSB_P3
MEM_DQSB_N3

MEM_QKB_NO
MEM_QKB_N1

|0 Z|X[T
oo|N|o|ao|ao

M16
u16
ut1
U6

H16
J16
K16
L16
H17
K17
K18
L18
M17
N18
P17
P18
R18
T16
T17
T18
u15
T14
ui4
V14
T13
T12
u12
V12
T10
u10
V10
T9
T8
us
u7
V6
R16
T6

0000009999999990900099999999000009

M18
V13 8

HLS-180324-B-12

MEM_DQ_ADDR_CMDO 31

ry Interface - HiLo Connector

J27B Jarc
MEM DQ ADDR_CMD1 = 81 HiLo EMI - POWER HiLo EMI - GND
MEM_DQ_ADDR_CMD2 31 HILO VDD 10 2V5
MEM_DQ_ADDR_CMD3 31 - - A1 110
MEM_DQ_ADDR_CMD4 31 o7 L11 A5 | GND GND {15
MEM_DQ_ADDR_CMD5 31 63 HILO_VDD > &9 VDD VEXT = 2.5v VEXT [[13 < I0_2V5 $6:6855— GND GND 14
MEM_DQ_ADDR_CMD6 31 =111 VDD VEXT (118 A13| GND GND (17
MEM_DQ_ADDR_CMD7 31 &13| vbD VEXT 1o A15| GND GND 3
MEM_DQ_ADDR_CMD8 31 56| VDD VEXT V12 53| GND GND [
MEM_DQS_ADDR_CMD_P 31 D8 | o0 Vet [Ma 87 G\b aND |9
_DQS_ _CMD_ VDD \pp = 1.1(DEFAULT VEXT GND GND
MEM_DQS_ADDR_CMD_N 31 g}g VDD (DEFAULT) VEXT mg g]; GND GND E];
D14 | VDD VEXT 17 o1 | GND GND [g15
£7| VDD VEXT N73 &5 GND GND [y
MEM_CLK P 31 Eg| VDD VEXT [pg S6 | GND GND 5
MEM_CLK_N 31 £11 VDD VEXT [p10 Sg | GND GND T3
VDD VEXT GND GND
E13 P12 C10 L10
F6| VDD VEXT [p1q G121 GND GND 13
Fg | VDD VEXT G147 GND GND 17
F1o | VDD ci7 | GND GND 7147
VDD GND GND
D3 M3
G15 D7 | GND GND "7
63 HILO_1V2_SETn D5 | VDD_1.2V_SET D9 | GND GND g
63 HILO_1V25_SETn E1s| VDD_1.25V_SET 571 | GND GND 77
63 HILO_1V30_SETn 575 VDD_1.30V_SET D13 | GND GND 13
63 HILO_1V35 SETn 95| VDD_1.35V_SET D15 | GND GND [mi15
63 HILO_1V5_SETn NT6 | VDD_1.5V_SET E1] GND GND 7
63 HILO_1V8_SETn IO VBba VDD_1.8V_SET 10_3v3 = gmg gmg NG
,E]i vDDQ 2.5V/3.3V (VTT) j; <] 10_3v3 GQ—ES GND GND :61;0
64 HILO_VDDQ [__> &7 vbbQ 25V/3.3V (VTT) (kg E10| GND GND [N12
G9 | VPDQyppg = 1_1(DEFAULTZ.5V/3.3V (VTT) ks £12 | GND GND [N14
a11 1 VoD 5V/3.3V (VTT) Fgig E14 | GND GND N7
G131 voDbQ 25V/3.3V (VTT) g1z E17 | GND GND [p3
MEM_DMBO 31 He | vbDbQ 2.5V/3.3V (VTT) (17 =3 GND GND [pg
MEM_DMB1 31 Hs | VDDQ 255V/3.3V (VTT) [i7 F7| GND GND [p7
MEM_DMB2 31 m10-| VopQ 255V/3.3V (VTT) [Tg Fg | GND GND [pg
MEM_DMB3 31 H12 | YbDQ 2.5V/3.3V (VTT) F11| GND GND p17
vDDQ GND GND
HILO_VDDQ F13 P13
MEM_DQBO 31 N15 H14 F15 | GND GND [p15
MEM_DQB1 31 * P16 VDDQ_1.1V_SET VREF (13 &1 GND GND gy
MEM_DQB2 3164 HILOQ_1V2_SETn F=| VDDQ_1.2V_SET VREF (17 G5 | GND GND [Rs
MEM _DQB3 3164 HILOQ_1V25 SETn R5| VDDQ_1.25V_SET VREF g6 | GND GND [Rg
MEM_DQB4 3164 HILOQ_1V30_SETn Ri4-| VDDQ_1.30V_SET ag | GND GND [R1p
MEM_DQB5 3164 HILOQ_1V35 SETn R12 | VDDQ_1.35V_SET 510 GND GND [R73
MEM_DQB6 3164 HILOQ_1V5_SETn R17 | VDDQ_1.5V_SET G12 | GND GND [R77
MEM_DQB7 3164 HILOQ_1V8 SETn vDDQ_1.8V_SET G124 GND GND |3
MEM_DQB8 31 GND GND
MEM_DQB9 31 HLS-180324-8-12 G:{; GND GND ﬁ1
MEM_DQB10 31 i | GND GND 15
MEM_DQB11 31 Ho | GND GND [j1
MEM_DQB12 31 11| GND GND (5
MEM_DQB13 31 13| GND GND (g
MEM_DQB14 31 H15 | GND GND 13
MEM_DQB15 31 711 GND GND |17
MEM_DQB16 31 5| GND GND 73
MEM_DQB17 31 J6 | GND GND [~/
MEM_DQB18 31 78| GND GND /17
MEM_DQB19 31 GND GND 75
MEM_DQB20 31 GND
MEM_DQB21 31 ALS-180324-B-12
MEM_DQB22 31 HILO VDD
MEM_DQB23 31 —
MEM_DQB24 31 > 9
MEM_DQB25 31 9
— 532 Place near
mgm_gggg? g} 639 :2601 HILO connector
|| J14 VDD pins
MEM DQB28 31 10uF  [uF  [0.1uF
MEM_DQB29 31
MEM_DQB30 31
MEM_DQB31 31
MEM_DQB32 31
MEM_DQB33 31 HILO_ VDDQ
MEM_DQSB_P0 31
MEM_DQSB_NO 31
MEM_DQSB_P1 31 -
MEM_DQSB_N1 31 9
_ _ 531 Place near
mgm_gggg_zg 1:3)’11 _1C600 :2640 HILO connector
J14 VDD ins — n
MEM_DQSB_P3 31 10uF  fuF 1 0.1uF P Intel® Enpirion® Power Solutions
MEM_DQSB_N3 31 s
MEM_QKB_PO 31 Intel® Arria® 10 Power Reference Design
MEM_QKB_P1 31 [Size Document Number Rev
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5M221b System Coniroller

U16A
MAX V U168
BANK1 " hBﬂmK\g
21 MSELO DIFFIO_L1P  DIFFIO_L13P [~ PS_D0 27 D4 E10
21 MSEL1 3 DIFFIO_L13N NCONFIG, 21 42 USER_LED_FPGAO DIFFIO_T1P  DIFFIO_T13P HPS_warm_RESET1n 37
DIFFIO_L1N a 73 MDCLK 0 B1 _ AT
21 MSEL2 DIFFIO_L2P  DIFFIO_L14P {5 DCLK 21 42 USER_LED_FPGA1 C5 | DIFFIO_TIN  DIFFIO_T13N [~g13 HPS_warm_RESETn 44
23 MFDO X “L14N CVP_CONFDONE 2 42 USER_LED_FPGA2 DIFFIO_T2P  DIFFIO_T14P HPS_cold_RESETn 44
DIFFIO_L2N  DIFFIO_| ! OART TX [ A12
23 MFD1 DIFFIO_L3P  DIFFIO_L15P NSTATUS 21 - 42 USER_LED_FPGA3 ga | DIFFIO_T2N  DIFFIO_T14N [—£17 DC_POWER_CTRL 42 Q45
23 MFD2 DIFFIO_L3N  DIFFIO_L15N CONF_DONE 21 42 USER_LED_HPSO D6 | DIFFIO_T3P  DIFFIO_T15P [—&13 12C_flag 42 3v3 DMG2305UX MV_3V3
MFD3 P DEV_CLRN 27 42 USER_LED_HPS1 DIFFIO_T3N DIFFIO_T15N PGM_CONFIG 42
DIFFIO_L4P  DIFFIO_L16 | E6 C11 CORITY. MODE. 42
27 CLK_50M_FPGA DIFFIO_L4N  DIFFIO_L16N CRCERROR  27arT Rx 42 USER_LED_HPS2 55 | DIFFIO_T4P  DIFFIO_T16P 13 SE
- 42 USER_LED_HPS3 DIFFIO_T4N  DIFFIO_T16N I_> PGM_LED1 42 s |—|1— b
23 MFCSN DIFFIO_L5P  DIFFIO_L17P ated_TX 23
23 MFCLK DIFFIO_L5N  DIFFIO_L17N ted_RX 23 42 MAX_ERROR 3573 DIFFIO_T5P  DIFFIO_T17P g}f MAXVtoMAXV4 36 J_I__
20 HPSUARTA_TX DIFFIO_L6P  DIFFIO_L18P _105 27 42 MAX_LOAD DIFFIO_TSN  DIFFIO_T17N =73 MAXVtoMAXV5 36 —
20 HPSUARTA_RX DIFFIO_L6N  DIFFIO_L18N FPGA_I04 27 | DIFFIO_T6P  DIFFIO_T18P [g7g MAXVtoMAXVE 36
20 SPIM1_MOSI DIFFIO_L7P  DIFFIO_L19P ENET_DISABLE_N 27 DIFFIO_T6N DIFFIO_T18N MAXVtoMAXV7 36 G
20 SPIM1_SSO_N DIFFIO_L7N  DIFFIO_L19N x5 RESERVE1 21 DIFF:87¥Z
20 SPIM1_SS1_N DIFFIO_L8P  DIFFIO_L20P DIFFIO_ A13
20 SPIM1_MISO DIFFIO_LSN  DIFFIO_L20N |2 DIFFIO_T8P I0B2 6 [A7s5 8 MAXVIOMAXVE 36 —— 1559 R5499
G1 N3 DIFFIO_T8N 10B2_7 MAXVtoMAXV9 36 s 10
36  MAXVtoMAXVO DIFFIO_L9P  DIFFIO_L21P 55 PCIE1V8_PERSTn 27 A2
36 MAXVioMAXV1 O LON DIFFIO L21N PCIE1V8_PERST1n 27 42 DIFFIO_T9P 10B2_8 USER_PB_HPS0 42
DIFFIO_| | Ad
36 _MAXMIeMAXV! DIFFIO_L10P E2 42 USER_ DIPSW HPS1 DIFFIO_T9N I0B2_9 a5 USER_PB_HPS1 42
36 DIFFIO_L10N IOB1_1 —F5 BQSPI_RESETN 23 42 USER_DIPSW_HPS2 DIFFIO_T10P I0B2_10 575 USER_PB_HPS2 42
20 TAt9SH-6PTO0 DIFFIO_L11P I0B1_2 [ HPS_NPOR 21 42 USER_DIPSW_HPS3 DIFFIO_T10N IOB2_11 g3 USER_PB_HPS3 42
20 A10SH_GPIO1 DIFFIO_L11N IOB1_3 [z HPS_NRST 21 42 USER_DIPSW_FPGAO DIFFIO_T11P I0B2_12 —&71g USER_PB_FPGAO 42
20 A10SH_GPIO2 DIFFIO_L12P I0B1_4 75 RESETN 23 42 USER_DIPSW_FPGA1 DIFFIO_T11N I0B2_13 315 USER_PB_FPGA1 42 R5498
20 A10SH_GPIO3 DIFFIO_L12N I0B1_5 < ﬁated_OE 23 42 USER_DIPSW_FPGA2 DIFFIO_T12P I0B2_14 (&5 USER_PB_FPGA2 42 27K
B - - 42 USER_DIPSW_FPGA3 DIFFIO_T12N I10B2_15 USER_PB_FPGA3 42 :
1v8
H5 P3 IOB2_16 103636
LK_50M_MAX TCK M5A_JTAG_TCK 38 I0B2_17
39 CLK_50M_| J5_| 10B1/CLKO L6 M5A_ITAG TDI 38 10B2 18 MAXVIOMAXV11 36 33
20 SPIM1_CLK IOB1/CLKA1 TDI {15 _ _ _
TDO [Na M5A_JTAG_TDO 38 10B2_19 MAXVtoMAXV12 36 V5
T™S M5A_JTAG_TMS 38 IOB2_20 MAXVtoMAXV13 36 1v8 23,38,39,55
3V3 37,38,44,53,54,55,65,69,71
5M2210ZF256 5M2210ZF256
2V5  38,68,71
R492 10K u16D <
u16C MAX U16E
MAX V BANK4 e
MAX 'V
BANK3 M10 P
114 20,45 A10_2L SDA DIFFIO_B1P  DIFFIO_B14P =75 UART1_RX 33 F7 ower F10
56 POV9Pgood DIFFIO_R1P  DIFFIO_R13P 15 ENOR481 49.9 20,45 A10_2L_SCL DIFFIO_B1N DIFFIO_B14N :|N1o ;UARTLTX 33 G6 | GNDINT VCCINT 571
59 HPS_Pgood DIFFIO_RIN  DIFFIO_R13N [ ENBRA53 199 AJO_EN 55 20 A10I2CEN DIFFIO_B2P  DIFFIO_B15P —rq7— 7| GNDINT VCCINT 510
58 POV95Pgood DIFFIO_R2P  DIFFIO_R14P g% - Af0_OV9_EN 56 27 A10PMBUSEN DIFFIO_B2N DIFFIO_B15N LMK_RESET 41 g | GNDINT VCCINT [Hg
60 1V0_Pgood DIFFIO_R2N DIFFIO_R14N 75 A10_0V95_EN 58,59 45 A10_PMBUSDIS_N DIFFIO_B3P  DIFFIO_B16P “r{q T10 | GNDINT VCCINT 7
54 1V8_Pgood ~ _R15P A10_1VO_EN 60 26 UARTA_RX DIFFIO_B3N DIFFIO_B16N GNDINT VCCINT
_Pg DIFFIO_R3P  DIFFIO_R15P 97 78 J9
53 2V5_Pgood DIFFIO_R3N  DIFFIO_R15N 16 ENT A10_1y8 £N 68 26 UARTA_T DIFFIO_B4P  DIFFIO_B17P —y71 ENET_HPS_RESETn 22 K11 | GNDINT VCCINT g
51 3V3_Pgood DIFFIO_R4P DIFFIO_R16P (11 ENZRA487 299 >>I0_EN 62,63,64,68,69 10 PCIE_PRSNT2n DIFFIO_B4N DIFFIO_B17N USB_RESET 25 10| GNDINT vgg:m L7
42 PGM_LED2 DIFFIO_R4N  DIFFIO_R16N PCIE_auxEN 69 GNDINT v 1v8
L15 EN3R483 49.9 13 SFPA_LOS DIFFIO_B5P  DIFFIO_B19P PCIE_PERSTn 10 Al 1
50 5V0_Pgood DIFFIO_RSP  DIFFIO_R17P 15 ENIRA86 790 PCIE_EN 49,69 13 SFPA_TXFAUL DIFFIO_B5N  DIFFIO_B19N RESET_HPS_UARTA_N 26 A6 | GNDIO VCCIOT
62 HILOHPS_VDDPGood DIFFIO_RSN  DIFFIO_R17N s ENSRA80 199 FMCA_AUXEN 65 13 SFPA_TXDISABLE DIFFIO_B6P DIFFIO_B18P MAX2toMAXVO 37 515 GNDIO VCCIO1 g
63 HILO_VDDPGood DIFFIO_R6P  DIFFIO_R18P 13 "ENGRA85 195 FMCA_EN  49,65,66 13 SFPA_RATESELO DIFFIO_BBN DIFFIO_B18N MAX2toMAXV1 37 85| GNDIO VCCIO1 7
64 HILO_VDDQPGood DIFFIO_R6N  DIFFIO_R18N [~ 15 EN7RA82 155 FMCB_AUXEN 65 13 SFPA_RATESEL1 DIFFIO_B7P  DIFFIO_B20P MAX2toMAXV2 37 G10 | GNDIO VCCIO1
66 FMCAVADJPGood DIFEIO R7P DIFFIO R19P Lid E : FMCB_EN 49,65,67 14 SFPB_TXDISABLE DIFFIO_B7N DIFFIO_B20N MAX2toMAXV3 37 G7 | GNDIO Al4 2V5
67 FMCBVADJPGood DIFFIO_R7N  DIFFIO_R19N g 14 SFPB_RATESELO DIFFIO_B8P DIFFIO_B21P MAX2toMAXV4 37 Gg | GNDIO VCCIO2 (a3
55 10V_Fail_n DIFFIO_R8P  DIFFIO_R20P |13 §|03V3_Discharge 70 14 SFPB_RATESEL1 DIFFIO_B8N DIFFIO_B21N MAX2toMAXV5 37 Go | GNDIO ggg:gg =)
55 10V_good DIFFIO_R8N  DIFFIO_R20N PLL1V8_discharge 70 K70 | GNDIO = |
- - - N15 14 SFPB_LOS P8 DIFFIO_B9P  DIFFIO_B22P MAX2toMAXV6 37 7| GNDIO VCCIO2
73 LTFAULO $12 1 biFFio_R9P DIFFIO_R21P [Nia 14 SFPB_TXFAULT DIFFIO_B9N DIFFIO_B22N MAX2toMAXV7 37 Kg | GNDIO c16
73 LTPWRGD D|FF|07R9N DIFFIO R21N P15 LTCNTRLO 73 13 SFPA_MODO_PRSNTn DIFFIO_B10P 10B4_28 MAX2toMAXV8 37 K9 GNDIO VCCIO3 H11
17 FAC2MPgood DIFFIO_R10P  DIFFIO_R22P 514 LTCNTRL1 73 14 SFPB_MODO_PR DIFFIO_B10N 10B4_29 MAX2toMAXV9 37 R15 | GNDIO VCCIO3 71
18 FBC2MPgood DIFFIO_R10N  DIFFIO_R22N LTWDI_RESETN 73 DIFFIO_B11P I0OB4_30 MAX2toMAXV10 37 "2 | GNDIO VCCIO3 (—51g
17 FAM2CPgood DIFFIO_R11P - D13 DIFFIO_B11N I0B4_31 MAX2toMAXV11 37 71| GNDIO VCCIO3
45 TSENSE_ALERTn 3 o) 1 FAPRSNT_N 17 22 ENET_HPS] DIFFIO_B12P I0B4_32 MAX2toMAXV12 37 GNDIO V3
5 . DIFFIO_R11N 10B3_2 D14 _ =) T16 L8 MV
45 OVERTEMPn DIFFIO_R12P I0B3_22 [F17 FBPRSNT_N 18 »%——— DIFFIO_B12N IOB4_33 MAX2toMAXV13 37 T6 | GNDIO VCCIO4 [Tg
27 FAN_EN DIFFIO_R12N I0B3_23 USB_VFlagn 25 _ M9 GNDIO VCCIO4 7
F12 42 Logic_ RESETn Vg | DIFFIO_B13N/DEV_CLRn VCCIO4 3
I0B3_24 73 42 EXT_INTn DIFFIO_B13P/DEV_OE VCClO4
J12 IOB3_25 —ymz 5M2210ZF256
37MAXV_USB_CLK [ >——;5- I0B3/CLK2 IOB3_26 |13 5M2210ZF256
——=— I0B3/CLK3 IOB3_27 MV 3V3
5M2210ZF256 R484 ~ A 10K
MV 3V3 = PMbus_ALTERTn 45,51,56,73 "
1v8 VCCINT 3v3 VCCIO 1V8 VCCIO 2V5 VCCIO _
Intel® Enpirion® Power Solutions
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FPGAIO for DP_IO, SDI_IO and FMC_3V3I0

U21A
MAX V U218
BANKA1 MAX V
25 USB_MAXV_DO DIFFIO_L1P  DIFFIO_L13P FPGAIO7_P 29 BANK?2 E10
25 USB_MAXV_D1 DIFFIO_L1N  DIFFIO_L13N FPGAIO7_N 29 16 SDI_MF1_SLEEP_MISO DIFFIO_T1P  DIFFIO_T13P DP_AUX_DE 15
25 USB_MAXV_D2 DIFFIO_L2P  DIFFIO_L14P FPGAIO6_P 29 16 SDI_MF3_MOSI DIFFIO_TIN DIFFIO_T13N DP_AUX_D 15
25 USB_MAXV_D3 DIFFIO_L2N  DIFFIO_L14N FPGAIO6_N 29 16 SDI_MF2_MUTE_SCLK DIFFIO_T2P  DIFFIO_T14P DP_AUX_REn 15
25 USB_MAXV_D4 DIFFIO_L3P  DIFFIO_L15P FPGAIO5_P 29 16 SDI_xCS_CS DIFFIO_T2N  DIFFIO_T14N DP_AUX_R 15 < FMCAVADJ
25 USB_MAXV_D5 DIFFIO_L3N  DIFFIO_L15N FPGAIO5_N 29 16 SDI_SPI_CSO DIFFIO_T3P  DIFFIO_T15P DP_CONFIG1 15 66
25 USB_MAXV_D6 DIFFIO_L4P  DIFFIO_L16P FPGAIO4_P 29 16 SDI_SPI_MOSI DIFFIO_T3N  DIFFIO_T15N DP_CONFIG2 15 FAM2CVIO
25 USB_MAXV_D7 DIFFIO_L4N  DIFFIO_L16N FPGAIO4_N 29 16 SDI_SPI_M1SO DIFFIO_T4P  DIFFIO_T16P DP_OCn 15 17
16 SDI_SPI_CLK DIFFIO_T4AN  DIFFIO_T16N DP_HOT_PLUG 15
27 FPGAIO12_P DIFFIO_L5P  DIFFIO_L17P FPGAIO3_P 29 D12 R522  R540
27 FPGAIO12_N DIFFIO_L5N  DIFFIO_L17N FPGAIO3_N 29 39  SI516_FS DIFFIO_T5P  DIFFIO_T17P g1z DP_ON 15
27 FPGAIO11_P DIFFIO_L6P  DIFFIO_L18P FPGAIO2_P 29 16 SDI_TX_SD_HDn DIFFIO_T5N  DIFFIO_T17N {513 MAXVtoMAXV8 35 FMCBVADJ
27 FPGAIO11_N DIFFIO_L6N  DIFFIO_L18N FPGAIO2_N 29 39 SDI_CLK148_DOWN DIFFIO_T6P  DIFFIO_T18P [§1g MAXVtoMAXV9 35 67
27 FPGAIO10_P DIFFIO_L7P  DIFFIO_L19P FPGAIO1_P 27 39 SDI_CLK148_UP DIFFIO_T6N DIFFIO_T18N MAXVtoMAXV10 35 001 BNI FBM2CVIO 18
27 FPGAIO10_N DIFFIO_L7N  DIFFIO_L19N FPGAIO1_N 27 16  SDI_XHD_RATE DIFFIO_T7P '
29 FPGAIO9_P DIFFIO_L8P  DIFFIO_L20P FPGAIO_P 27 16  SDI_MF4_status DIFFIO_T7N A13
29 FPGAIO9_N DIFFIO_L8N  DIFFIO_L20N FPGAIO_N 27 16 SDI_MF0_BYPASS_present DIFFIO_T8P I0B2_6 @EI PCIE_PRSNT2n 10 Vbank3
G N3 DIFFIO_T8N |10B2_7 PCIE_WAKE_N 10 FMCB_DC_3V3 72
25 USB_MAXV_TXEn ﬁ DIFFIO_L9P  DIFFIO_L21P @MAXWOMAXW 35
25 USB_MAXV_RXFn Ho | DIFFIO_LON  DIFFIO_L21N MAXVtoMAXV2 35 DIFFIO_T9P 10B2_8 MAXVtoMAXV11 35 Vbankd DNI DN R5521
G5 | DIFFIO_L10P E2 DIFFIO_T9N 10B2_9 MAXVtoMAXV12 35
fi3 | DIFFIO_L1ON IOB1_1 5 ’_Q 11 _ENETA_INTn DIFFIO_T10P I0B2_10 MAXVtoMAXV13 35 ®
77| DIFFIO_L11P I0B1_2 3 : PEIETV8_PERSTn 27 11 ENETA_RESETn DIFFIO_T10N 10B2_11 MAXVtoMAXV4 35
25  USB_MAXV_RESET 54| DIFFIO_L11IN I0B1_3 1z PCIE1V8_PERST1n DIFFIO_T11P 10B2_12 MAXVtoMAXV5 35 001
25 USB_MAXV_WR 75| DIFFIO_L12P IOB1_4 5 FPGAIO8_P 29 DIFFIO_T11N I0B2_13 MAXVtoMAXV6 35 :
25 USB_MAXV_RDn DIFFIO_L12N I0B1 5 FPGAIO8_N 29 12 ENETB_IN DIFFIO_T12P 10B2_14 MAXVtoMAXV7 35
12 ENETB_RES DIFFIO_T12N IOB2_15 ——
P3 I0B2_16 3 35 10_1v8
I0B1/CLKO TCK (5 < M5B_JTAG_TCK 38 I0B2_17 | HMKRES 41
IOB1/CLK1 TDI {15 | M5B_JTAG_TDI 38 I0B2_18 SPI_CLK 41
T e I\ 2 M“ggBJ#;gGTIADsG?B OB 20 SSPFI’I_SCDS!O :11 10.2v5 10_1v8
T™S _, _ I0B2_20 _CSn T _
- 15,20,21,22,23,25,27,39,40,42,74,77
5M2210ZF256 5M2210ZF256
< 10_2
U21G U21D 11,12,16,22,24,27,34,39,41,45
MAX V MAX V U21E
BANK3 BANK4 MAX 'V 10_1v8
J14 M10 F7 Power F10
17 FAHBP18 DIFFIO_R1P  DIFFIO_R13P [—jjz————<___| FAPRSNT_N 17 18 FBHBP18 DIFFIO_B1P  DIFFIO_B14P gip—<___] FBPRSNT_N 18 G6 | GNDINT VCCINT 1—577
17 FAHBN18 DIFFIO_RIN  DIFFIO_R13N 7 18 FBHBN18 DIFFIO_BIN DIFFIO_B14N a0~ 7 | GNDINT VCCINT 70
17 FAHBP19 DIFFIO_R2P DIFFIO_R14P 73 18 FBHBP19 DIFFIO_B2P DIFFIO_B15P o | GNDINT VCCINT —hg
17 FAHBN19 DIFFIO_R2N  DIFFIO_R14N 75 18 FBHBN19 DIFFIO_B2N  DIFFIO_B15N J10| GNDINT VCCINT 7
17 FAHBP20 DIFFIO_R3P DIFFIO_R15P |34 18 FBHBP20 DIFFIO_B3P DIFFIO_B16P Jg | GNDINT VCCINT =g
17 FAHBN20 DIFFIO_R3N  DIFFIO_R15N 75 18 FBHBN20 DIFFIO_B3N DIFFIO_B16N K11 | GNDINT VCCINT (g
17 FAHBP21 DIFFIO_R4P DIFFIO_R16P |77 18 FBHBP21 DIFFIO_B4P DIFFIO_B17P FBLAN28 18 10| GNDINT VCCINT 7
17  FAHBN21 DIFFIO_R4N  DIFFIO_R16N 18 FBHBN21 DIFFIO_B4N  DIFFIO_B17N FBLAP28 18 GNDINT VCCINT 10_1v8
DIFFIO_R5P DIFFIO_R17P Hg DIFFIO_B5P  DIFFIO_B19P FBLAP29 18 Aﬁ‘g GNDIO VCCIO1 ﬁé
DIFFIO_R5N  DIFFIO_R17N 15 DIFFIO_B5N  DIFFIO_B19N FBLAN29 18 875 | GNDIO VCCIO1 g
DIFFIO_R6P DIFFIO_R18P |73 DIFFIO_B6P  DIFFIO_B18P FBLAP30 18 85 | GNDIO VCCIO1 57
DIFFIO_R6N  DIFFIO_R18N [—yrs DIFFIO_B6N DIFFIO_B18N FBLAN30 18 G170 | GNDIO VCCIO1
17 FAHBP11 DIFFIO_R7P DIFFIO_R19P |74 DIFFIO_B7P  DIFFIO_B20P FBLAP31 18 G7 | GNDIO A4 10 2V5
17 FAHBN11 DIFFIO_R7N  DIFFIO_R19N g DIFFIO_B7N  DIFFIO_B20N FBLAN31 18 Gg | GNDIO VCCIO2 a3 T
17 FAHBP12 DIFFIO_R8P DIFFIO_R20P 113 DIFFIO_B8P DIFFIO_B21P FBLAP32 18 Go | GNDIO VCCIO2 £
17 FAHBN12 DIFFIO_R8N  DIFFIO_R20N DIFFIO_B8N DIFFIO_B21N FBLAN32 18 K10 | GNDIO VCCIO2 g |
N15 K7 | GNDIO VCCIO2
17 FAHBP14 DIFFIO_R9P DIFFIO_R21P [ DIFFIO_B9P DIFFIO_B22P FBLAP33 18 Kg | GNDIO c16
17 FAHBN14 DIFFIO_RON  DIFFIO_R2IN 575 DIFFIO_BON DIFFIO_B22N FBLAN33 18 Kg | GNDIO VCCIO3 17 Vbank3
17 FAHBP15 DIFFIO_R10P  DIFFIO_R22P 57z DIFFIO_B10P I0B4_28 R15 | GNDIO VCCIO3 77
17 FAHBN15 DIFFIO_R10N  DIFFIO_R22N DIFFIO_B10N 10B4_29 "2 | GNDIO VCCIO3 575
17 FAHBP17 DIFFIO_R11P D13 DIFFIO_B11P 10B4_30 71| GNDIO VCCIO3
17 FAHBN17 DIFFIO_R11N IOB3_21 B4 DIFFIO_B11N 10B4_31 T16 | GNDIO L8
17 FAHBP16 DIFFIO_R12P I0B3_22 [—F17 DIFFIO_B12P I0B4_32 T6 | GNDIO VCCIO4 [Tg Vbankd
17 FAHBN16 DIFFIO_R12N I0B3_23 DIFFIO_B12N I0B4_33 GNDIO VCCIO4 17
IOB3 24 % FACLKDIR 17 — a1 DIFFIO_B13N/DEV_CLR R5522 383:83 3 |
I0B3 25 |2 DIFFIO_B13P/DEV_OE " 0
ﬁ]g IOB3/CLK2 IOB3_26 % SM22102F256
IOB3/CLK3 I0B3_27 S22 T0ZE956
5M2210ZF256
Vbank3 Vbank4
10_1v8 VCCINT 3V3 vVCClo 10_1Vv81v8 vCCIo I0_2V5 2V5 VCCIO
1 1 . . Intel® Enpirion® Power Solutions
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On-Board USB Blaster Il - Part 1

SENZ:)
MAX 1l
VBUS 5V FX2 WAKEUP FX2 SCL BANKI FX2 FLAGB
- &5 10B12 IOB1_26 i3 PCIE_TRSTN 10
Ra3s | 57 —&5 10B1_3 I0B1_27 (15 PCIE_TCK 10
—Ga1 108174 IOB1 28 [z S BAT PCIE_TMS 10
20K | 0.1uF FX2_PB1 D1 |l9B1S IOB1_29 M2 - 1v8
D2 | |9B1.6 IOB1_30 "N FX2_PA4 3v3
B3| 10B1_7 I0B1_31 [\ EXFA 1Vv8 35,54
I0B1_8 I0B1_32 - Q 3V3 354251
D4 N4
FX2_PB7 E1 | |0B1.9 I0B1_33 I "pq FX2_PA3 <> FATRST 17
51 10B1-10 I0B1_34 [
J22 £51 10B1_11 IOB1_35 3 [ > PCIETDI 10
MICRO_USB_CONN 3v3 E4 | 10B1_12 IOB1_36 [y <] PCIE_TDO 10
VBUS_5V FX2_PB5 Fi | |0B1_13 I0B1_37 "Rq FX2_PA6
FX2 DN C425 || O.AuF F2 | 10B1.14 I0B1_38 |"Ro FX2_PAS
FX2 D P ] TE3 | 10B1_15 10B1_39 R3 FB\RST 18
RGO TN U20 —— 10B1_16 I0B1_40 <>
> } Yeno  vee [ Fxo PBS - 108117 I0B1_41 [ <] PCIE_PRSNT2n 10
R412 T n Gz | loB1_18 I0B1_42 |7 R474 DNI
M AL 9 <
| 100K R97 FX2 RESETn 2 |- |3 35 HPS| warn JREFT1n G3 | '0B1_19 I0B1_43 74 R467 BNl
o RESET MR [~ G4 10B1_20 IOB1_44 1 RA7E BN
c — —2 10B1 21 IOB1_45
] MAX811 FX2_FLAGC ~— H1 - K R477 DNI
[l FX2_FLAGA __ Hz | |0B1.22 I0B1_46 | y/q R434 0
7 - I0B1_23 |0B1_47 < EBLST_JTAG_TCK 38
a7nF || C3a R4 — AT V3 R428 0
3v3 3v3 ———— |0B1_24 IOB1_48 7 Ha72 0 | EBLST_JTAG_TDI 38
I0B149 e 5 | EBLST JTAG_TDO 38
US3 u18 AN EBLST JTAG_TMS 38
1 3 — 42 FX2_CLK K1 W2 C_USB_MAX_TCK R473 0 FX2_PDO
3 D+ 2 7 | AVCC RESET 45 FX2 SCL _R5459. . 2.00K | FX2_PAO L1 | /OB1/GCLKO TCK (Y2 T USB _MAX_TDI R459 0 _FX2 PD?
GND  D- AVCC SCL g FX2_SDA_R5460.~2.00K | IOB1/GCLK1 TDI (2T USB _MAX_TDO R476 0 FX2 PD3
TPD2EUSB30 11 SDA T TDO 3 C_USB_MAX_TMS R478 0 FX2 PD1
17 | VCC 44 FX2 WAKEUP ™S 9]
VCC WAKEUP oL
27 | oo u17D Blo
32 29 FX2 FLAGA EPM1270_M256FBGA MAX 1l 2l ek
VCC CTLO olF
43 30 FX2_FLAGB BANK4 szl E
55 | VCC CTL1 737 FX2 _FLAGC U13 w17 25 (@[
VCC CTL2 - 38 EBLST_ENABLEN > = |0B4_1 |0B4_25 >
Ut4 wWig |- (2
9 1 FX2_SLRDn uts | 10B4.2 10B4 26 w3 2k
&1 DMINUS RDYO [t X STWRR e 10843 I0B4_27 [~z >
IFCLK = 481z PRS- e — Uil ORes 1OB4 0o | W5
FX2 CLK _ _
— B ek CLKOUT |24 R452 0 38EBLST_PROC_RSTn 52 10846 I0B4_30 o
A ~XTALGUT T XTALIN 38 EBLAST RESERVEO U7 10847 IOB4_31 s
= XTALOUT 38 EBLAST_RESERVE1 I0B4_8 I0B4_32
FX2_PAO 33 18 FX2_PBO us w9
FX2 PAT 34 | PAC PBO 119 FX2_PB1 35 MAXV_USB CLK <} V14 :833—?0 :833—22 Y1 FX2_PA7
FX2_PA2 FX2_PB? V15 | _ _ FX2_SLWR
—~ 35 1 pa2 pB2 |22 — EX2 PBIO:T 35  MAX2toMAXVO V1S 1 10B4 11 I0B4 35 [0 - -
FX2 PA3 36 21 FX2 PB3 _PB[0:7] Y11 FX2 SLRDn
PS5 PAd 57| PA3 PB3 55 =5 PEA 35  MAX2toMAXV1 I0B4_12 IOB4_36
EX2PAG 35 PA4 PB4 53 FX2_PB5 35  MAX2toMAXV2 10B4_13 I0B4_37 FATMS = 17
%> PAG 39| PA5 PB5 [~z FX2_PB6 35  MAX2toMAXV3 I0B4_14 IOB4_38 FATDI 17
EX2PAT 20 | PAG PB6 |55 EX2PE7 35  MAX2toMAXV4 I0B4_15 I0B4_39 FATCK 17
= PA7 PB7 = 35 MAX2toMAXV5 10B4 16 10B4 40 FATDO 17
14 45 FX2_PDO - - FBTMS 18
RESERVED  PDO [5 =55 35  MAX2toMAXV6 I0B4_17 I0B4_41 FBTDI 18
6 PD1 (7= FX2PD? 35  MAX2toMAXV7 I0B4_18 |OB4_42 FBTCK 18
70| AGND PD2 (45 FX2 PD3 35 MAX2toMAXVS IOB4_19 I0B4_43 [~vo —Fx7 PB4
AGND PD3 (g R 35  MAX2toMAXVS I0B4_20 IOB4_44 [~5——Fx>PBE3
12 PD4 50 FX2_PD5 35 MAX2toMAXV10 10B4 21 10B4_45 |vo—— X2 FE3
%6 GND PD5 51 X5 PDE 35 MAX2toMAXV11 10B4_22 10B4_46 Y5 EX2 PD5
55| GND PD6 25 D7 35 MAX2toMAXV12 I0B4_23 IOB4_47 g ——FX>PDZ
27| GND PD7 — 35 MAX2toMAXV13 |OB4_24 I0B4_48 -
£3| GND Y7 FX2 _PD7
5| GND 57 FX2_RESETn Y13 I0B4 49 "vg FX2_PD6
GND EXPOSED_PAD IOB4/DEV_CLRn  10B4_50
W12 Yo MAX SDA
CY7CE80T3A QPN '8 FBTDO [ | |0B4/DEV_OE IOB4_51
EPM1270_M256FBGA
FX2 PA[0:7]
MAX_SDA
urs FX2_PD[0:7]
; USB_FPGA_CLK 27
NC
2 A| Y|4 R5500 10 PLACE NEAR CY7C68013A
| 3v3
31 GND vee |2 10_1V8 15,20,21,22,23,25,27,30:4642: 74 Intel® Enpirion® Power Solutions
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SW3
16 = 1 /o even On-Board USB Blaster Il - Part 2
. . —T ==
Logic 0 = Device JTAG Bypass 12 — g /'g‘ﬁ%ﬁéiﬁﬁs
Logic 1 = Device JTAG Enable == FMCE BYPASS
12| —— [5_| _PCIE BYPAS
1| —— [6 | _MSTRO 1v8
10 7 \ MSTRT__J
9| == [8 \WsTRz 7/ 1
— u17c T
TDAOBHOSB1 ~ U17 MAX 11
MAX 11 BANK3 R424 R423 R421 R422
Al BANK2 B4 gfg I0B3_1 I0B3_25 % DNI DNI DNI DNI
A10 | 10B2_1 I0B2_25 [g15 &1 10B3 2 IOB3_26 [~Kap
A71 | 10B2_2 I0B2_26 g1g G20 10B3_3 I0B3_27 [ 5o
A12 | 10B2_3 I0B2_27 g7 V8 577 10B3_4 IOB3_28 [~F1g
AT | 10B2_4 IOB2_28 [g1g FBPRSNT_N 18 D18 | 10B3_5 I0B3_29 N7
A14| 10B25 I0B2_29 g1g D19 | 10B3_6 I0B3_30 [~N7g
I0B2_6 10B2_30 TTAG TS = I0B3_7 I0B3_31
13 108277 I0B231 |-oa — 57— 14 R409 22.0 D20 | |08378 1083 32 |20
10828 10B2_32 GREEN_LED E17 P17 .
D14 7 A17 B4 - E1g | 10B3_9 IOB3_33 [p1g FTRACE D8 23,27 Direct USB_RDn
GREEN LED ” A18 10B2_9 10B2_33 B5 MICTOR_JTAG_TRSTn 23 E19 10B3_10 I0B3_34 P19 FTRACE_D9 23,27 Direct USB_Wrn
- A19 | 10B2_10 I0B2_34 [gg MICTOR_JTAG_TCK 23 E20 | |OB3_11 IOB3_35 550 TRACE_D10 23,27 Direct USB_OEn
D15 A7 sc Rx —| 10B211 I0B2 35 57 MICTOR_JTAG_TMS 23 F17| |0B3_12 IOB3_36 [~R77 TRACE_D11 23,27 Direct USB_RESETn
sree e T TAGRY Ang | 10B2_12 I0B2_36 ~pg— F15 | 10B3_13 IOB3_37 [R1g TRACE_D12 23,27 Direct USB_EMPTY
- = A3 | 10B2_13 I0B2_37 [gg < MICTOR_JTAG_TDI 23 F1g | 10B3_14 I0B3_38 R19 TRACE_D13 23,27 Direct USB_FULL
D16 ax SC TX Ax| 10B2_14 I0B2_38 iz [ MICTOR_JTAG_TDO 23 F20 | |0B3_15 I0B3_39 [~Rag TRACE_D14 23,27 Dpirect USB_SDA
SREEN LED ” — A5 | 10B2_15 I0B2_39 [~G15 IOB3_16 I0B3_40 TRACE_D15 23,27 Direct USB_SCL
| 35 M5A_JTAG_TDI < ——2 ! 082 16 10B2_40 <>  MICTOR_PROC_RESETn 23 G17 T17
1v8 A6 c16 G1s | 10B3_17 1083_41 ["71g FTRACE DO 23.27
Ra07 2270 35 MSA_JTAG_TDO A7 | 0B2_17 I0B2_41 547 [ > M5B_JTAG_TDI 36 Gi9| 10B3 18 I0B3 42 {79 FTRACE D1 23,27
Rao6 o 35 MS5A_JTAG_TMS Ag| 10B2_18 I0B2 42 [~¢5 G20| 10B3 19 I0B3 43 [0 FTRACE D2 2327 p;rect UsB D[7:0]
RA08 0' ] 35 M5A_JTAG_TCK A9 | 10B2_19 I0B2_43 g < M5B_JTAG_TDO 36 H17 | 10B3_20 I0B3_44 )77 FTRACE_D3 23,27
: 23 FTRACE_JTAG_TDO 510 10B2_20 IOB2_44 &7 | M5B_JTAG_TMS 36 F79 | 10B3_21 I0B3_45 [~j1g FTRACE_D4 23,27
23 FTRACE_JTAG_TDI 511 10B2_21 I0B2_45 513 M5B_JTAG_TCK 36 o | 10B3_22 I0B3_46 1o FTRACE_ D5 23,27
23 FTRACE_JTAG_TRSTn 817 | 10B2 22 I0B2 46 D17 17971 108323 IOB3_47 {20 FTRACE_D6 23,27
23 FTRACE_JTAG_TCK 15| 1082723 I0B2 47 [571s IOB3 24 IOB3_48 FTRACE_D7 23,27
23 FTRACE_JTAG_TMS 10B2_24 10B2_48 V19
D16 I0B3_49 (20 A10_JTAG_TRST 21
10B2_49 o8 <> FTRACE_PROC_RESETN 23 I0B3_50 19 A10_JTAG_TDI 21
I0B2_50 g M20 I0B3 51 (20 A10_JTAG_TCK 21
I0B2 51 57— 23,27 FTRACE_CLK <__>————55-{ IOB3/GCLK2 I0B3_52 [~y2o A10_JTAG_TMS 21
STR2 MSTR1 MSTRO | Mode IOB2_52 [—pg <] FAPRSNT_N 17 —=— I0B3/GCLK3 IOB3_53 <] AM0_JTAG_TDO 21
I0B2_53
oN oN | on | BooT EPM1270_M256FBGA
EPM1270_M256FBGA
OFF ON ON FMCA Master
U17E
ON OFF | ON FMCB Master MAX 11 2V5
Power
oFF oFF | oN | Reserved J4 K4 | PLACE NEAR MAX Il (U25)
U12_| GNDINT VCCINT 1711 2V5 3v3 3v3
ON | ON pFF FTRACE Master m17 | GNDINT VCCINT =77
D12 | GNDINT VCCINT (5171
oFF | ON pFF GUI Test GNDINT VCCINT =z
_ R458 DNI__ C2490 | [DNI 3v3 C382 | C379 | €397 | C409 c410
ON [FF [OFF SystemMAXV Progrm Mode USB Blaster Programming Header [ H3 K3
9 9 J3_| GNDIO VCCIOT 3 0.1uF | 0.1uF | 0.1uF | 0.1uF 0.1uF | 0.1uF
OFfF | OFF | OFF | ON-board UBII R5476 M4 g“g:g xgg:gl L4
(uses JTAG mode only) 1.00k Bg GNDIO VeoIoq -8 1v8
GNDIO
V8 | GNDIO veeioz 2 18 1v8
ohe . V9 1 GNDIO vceioz |19
J24 3v3 V13 | SNoio S5 |-D10 L. L.
|_R5472_n ~_1.00k |2, ] H18 | SND! vegoz [c
4|2 13 J17 | SO cCio c371_| c381 C370_| C380
_— 6 5 R547 1.00k N18 J18
37 EBLST_PROC_R g16 5 ] Cg | GNDIO VCCIO3 [icq7 04uF 1 0.1uE 0AuF 1 0AuF
37 8 7 <> EBLAST_RESERVE1 37 GNDIO VCCIO3 : : : '
10 9 D9 K18
10 9 GNDIO VCCIO3
C12 | Ghoio S0 |-L18
2X5_100mil RS473 1.0k c13_| GNDI VCClos 3v3
Mig_| GNDIO u10
GNDIO VCCIO4 (730 "
VCCIO4 (g7
VCCIO4
veeios 12 vs 2 | 1v8 35,54
3V3 354251
2V5 3553
37 EBLSTJTAG.TCK < | EPM1270_M256FBGA
37 EBLST_JTAG_TDO > R465 0
37 EBLST_JTAG_TMS < R466
37 EBLST_JTAG_TDI < DNI Intel® Enpirion® Power Solutions
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PLL

[¢]

10_3V3
69 10_3V3 )
271 |Cc253
EJUF 2.2uF
PCIE reference clock
Ut
;
VDD
0 6 CLK DIFF1 P 0
10_2V5 C254 | [DNI X VDD2 TOOVHZ REG ~>PCIE_REFCLK_QRO_P 8
TZ
LI 25.00MHz L2 fyour L CLK DIFF1_N R%S > PCIE_REFCLK_ QRO N 8
4 2
3668 102v5 [ >——=e .>—| |—I CLK DIFF2 P
—[ 3| XINICLKIN 8 TO0WHzZ —— R%O [ >PCIE_REFCLK_SYN_P 10
Lo72 ||DNI "] 4|\ ss 9 CLK_DIFF2_N 0 [ >PCIE_REFCLK_SYN_N 10
| 5 R53
VSS2
Si52112
o . - o o L3 AN
|4
278 [c260 (€279 [C277 C302
742792780
AuF 0.1uF 0.1uF 0.1uF 0.1uF
36,37,68 10_1v8 [ >—
C259 ||DNI__ _
[
Y6 U42
™ 25.00MHz VoD1 7
0—4|Z|L| ; CLKIN_P VDD2 f‘:
5 CLKIN_N VDDO3 [+
258 ||DN1 " CLKIN VDDO2 |5 1v8_PLL L21 10_1v8
' R349 DNI 4 VDDO1 50 A T OSC1_CLK_SEL = HIGH selects (OSC1_CLK_SMA) SMA input I0_2V5
R350 DN 5] 12C_LSB VDDOO C287 303 304 [C40 OSC1_CLK_SEL = LOW selects (OSC1_CLK_SYN) Si5356A input
6| FDBK_P 8 R149 1.00K —— 74279278 _-— 25V CLK MUXL22 A |
| FDBK_N INTR DAuF ~paur AuF PAUF 10_1v8 }
40,45 CLOCK_I2C_scL <__> 124 scL CLK3B ?0 TOONFZ CLK_3An 43 e %22 742792780
19 CLK3A CLK 3Ap 43 uF UF
40,45 CLOCK_I2C_SDA <_> SDA 13 I : :
CLK2B 47— >5Hhz uar = 2
CLK2A | 0SC2 CLK_SYN o o
17 J15 14, a a 1 R390 22.0
Si5358 Programmable Oscillator Use Clock Control GUI (Defaults 156.25MHz, CLK1B [4g " 100Mhz —>cikusk 27 (o 1 0SC2 CLK_SMA 10 CKO > o QI V'V V= >HPS_CLKT 21
156.25MHz,25MHz,25MHz, 25MHz, 25MHz,100MHz, 100MHz) CLK1A SVA 10 2V5 OSC2 APS CIK 8 gtg
12C Address 70 HEX
CLKOB g; Tes e CLK_3En 43 03390‘01“': 4y ClK3 NC1 g
CLKOA CLK_3Ep 43w0|<|m N| |—| |—<' 3 NC2 [
CMOS OE NC3 W
23 R370 R84 7 o NC4 5
RSVD_GND SEL1 NC5 [—>—x
25 DNI DNI Y7 9 z
EPAD SEL0 & 10 2V5
Si5338A-CUSTOM 4 3 J16 ICS83054], T
2.5V_Si516 10_2V5 vDD out
L25 12C Address = b"1110000*" 1y EN GND 2 2 1.00K 293 )
1 _Tcaes Tcase é CON 0sC2_CLK| SELO
0SC_33MHZ J17
0.1uF [ 10uF BLM15AG221SN1 1v8 0SC2 CLK_SEL1 1.00K 292
Us4 1v8 — A&
2 R429 10K il
36 SI516_FS [ _>——59 FS(OE) VDD 3554 1V8 U51 CON2
REFCLK_SDI_CP .
—73 NC(sDA) CLK+ > c461 HO WS REFCLK_SDIP 9 0 18 Wen  vee RA47 220
_ - > CLK_50M_MAX 35
REFCLK_SDI_CN CLKIN_50 _S0M_
—384 Nesel) CLK- SDLCN _cde2 H 91U REFCLK_SDI_.N 9 ’—2t GND ouT |2 50|
3 SI571 VCONTROL EM (305 50MHzZ C373 | Car2
GND ve 148.5MHz —
Si516_148.5M_148.35M DAuF " PAurF 2.2uF|0.1uF
10_3V3
From FPGA |
R490 180K L28 A 3.3V_VCXO
36 SDI_CLK148_UP > =29
36  SDI_CLK148_DOWN > R4S 180K ¢ v _[c7e3 _|c7s2
3A, 30 Ohm FB
c419 Y5 0.1uF 2.2uF
R4 1 4
299K 1.0nF 41 o1 [ >——"Nlve VDD . |
l_DVCXO 41 Intel® Enpirion® Power Solutions
Populated with Si516. 9 e
FS Control on DIPSWITCH GND ouT . .
FS=0: 148.35MHz _|ca28 Intel® Arria® 10 Power Reference Design
FS=1: 148.50MHz -1 122.88 MHz _
12C only available if Si571 is populated. 0.1uF [Size Document Number Rev
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>

39,45 CLOCK_I2C_SCL < >

C345 |[DNI___

PLL (2)

[
I Yo
©|  25.00MHz

4|:|2

C344 ||DNI "
2

39,45 CLOCK_I2C_SDA <__>

Intel
Enpirion
Power

C341 | |DNI
[

Y8
® 25.00MHz

I0_1v8

<

0.1uF_ EXTSMACLKP

10_1v8 36,37,68

N|C’)<rl0

C39 | |0.1uF__EXTSMACLKN
[

10_1v8
U50
oo L2 18V PLLA _ ~ - w4 A |
; CLKIN_P VDD2 ?11 _|caa Jcas [cs51  [c49  [Ccs50 [C48 |4
3| CLKIN_N VDDO3 |5 0.1uF_ lo.4uF  loauF  louF  l0.4uF  [0.1uF BLM15AG221SN1
CLKIN VDDO2 [z . o Y o |
4 VDDO1 {4
= 12C_LsB VDDOO
*—29 FDBK_P
6y FOBK N INTR |2 R85 4.7K
12 9  REFCLK1 FMCB CP €326 |[0.1uF
scL CLK3B = — REFCLK1 FMCB P 8
19 CLkaa (O REFCLRLIVCE CF C326 [J10.1uF iREFCLKLFMCB_N s 100MHz
SDA
13 REFCLKO FMCB CP €332 ||0.1uF
CLK2B — = REFCLKO FMCB P 7
OLK2A |4 REFCLKO FMCE CN C333”H01”F ;REFCLKO_FMCB_N 7 100MHz
17 REFCLK DP_CP C342 [ [0.1uF
CLK1B T REFCLK DP_ P 9
OLK1A |8 REFCLK DP CN 0343”H01“F ;REFCLK_DP_N 9 270MHz
21 ENET REFCLK CP C348 | [0.1uF
CLKOB - — CLK_ENET FPGA P 8
OLKOA |22 ENET_REFCLK CN C349”H°1“F ;CLK_ENET_FPGA_N 8 125MHz
” LVDS C38
RSVD_GND [z
EPAD;
Si5338B-CUSTOM
12C Address = b"1110001*"
10_1v8
U49
von1 L 18V PLLB _ - - 23 A |
; CLKIN_P VDD2 ?411 _|cs5 [cs4 [car7  [c52 [C53 _[C46 |4
3| CLKIN_N VDDO3 |7 01uF_ J0.1uF  [0.4uF  louF  |0.1uF  [0.1uF BLM15AG221SN1
CLKIN VDDO2 (g o * o o I
4 VDDO1 {5
= 12C_LsB VDDOO
*—29 FDBK_P
61| Foak N TR |8 R86 4.7K
12 9  REFCLK _SMA CP C324 |[|DNI
scL CLK3B {5 REFCLK SMA CN C323| [[[DNI
CLK3A
19 ]
SDA 13
CLK2B CLK_FAEMI_P 43
CLK2A |12 §CLK_FAEMI_N 43 133.33MHz
17
CLK1B CLK_HPSEMI_P 19
CLK1A (8 §CLK_HPSEMI_N 19 133.33MHz
21
CLKOB CLK_EMI_P 31
CLKoA |22 §CLK_EMI_N 31 133.33MHz
- LVDS
RSVD_GND 5z
EPAD;
Si5338B-CUSTOM
12C Address = b"1110011*"

N|(")<rLD

RS- Svan 5 133.33MHz
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4

69 10.3v3 [ >——4

10_3V3

&Iock Cleaner

uU26
LMK04828

VCC1_VCO
VCC2_GCH1
VCC3_SYSREF
VCC4_CG2
VCC5_DIG
VCC6_PLL1
VCC7_0SCout
VCC8_0SCin
VCC9_CP2
VCC10_PLL2
VCC11_CG3
VCC12_CGO

cs

CLKINOp
CLKINON

CLKIN1p/FBCLKINp/FINp
CLKIN1n/FBCLKINN/FINn

OSCINp
OSCINn

CLKin_SELO
CLKin_SEL1

STATUS_LD1
STATUS_LD2

RESET
SYNC
SCK
SDIO

LDObyp1
LDObyp2

DAP

CPOUT1
CPOUT2

0SCOUTp
0SCOUTn

DCLKOUTOp
DCLKOUTOR

SDCLKOUT1p
SDCLKOUT1n

DCLKOUT2p
DCLKOUT2n

SDCLKOUT3p
SDCLKOUT3n

DCLKOUT4p
DCLKOUT4n

SDCLKOUTSp
SDCLKOUTSN

DCLKOUT6p
DCLKOUT6N

SDCLKOUT7p
SDCLKOUT7n

DCLKOUT8p
DCLKOUTS8n

SDCLKOUT9p
SDCLKOUTON

DCLKOUT10p
DCLKOUT10n

SDCLKOUT11p
SDCLKOUT11n

DCLKOUT12p
DCLKOUT12n

SDCLKOUT13p
SDCLKOUT13n

2
ATC_101 _T_C1OO

\—DCM 39

e
L29 1uF 0.1uF  |0.01uF
»—&\ 3.3V_VCC1 5 6
3A, 30 Ohm FB . N . *
E832 Esﬂ c822 c821 _|ceo3
L34 1uF F.mF 0.01uF “To.o1uF [0.01uF
"—&X & & & L30 )
|4
3A, 30 Ohm FB 3A, 30 Ohm FB
S |
c831 |Cc820 |c793 |c792 |C791 3A, 30 Ohm FB
“To.01uF [0.01uF |0.01uF |0.01uF |0.01uF
' ol 10
® | 3.3V VCC2 17
3A, 30 Ohm FB 33V JCC3 71
| 33V CCa 26
1»—"6¢ 33
36
3A, 30 Ohm FB 3.3V VCC7 39
3.3V VCC8 10 42
L8 3.3V_VCCO 25
1 é 47
3A, 30 Ohm FB 33V VCCTT 53
3.3V _VCC12 64
) L33
18
3A, 30 Ohm FB
CLK_CLN_IN_C P 37
L32/) CIK CIN IN C N 38
|4
3A, 30 Ohm FB LMK_CLK_IN_P 34
36 SPL_CSn[__> LMK _CLK_IN N 35
FROM FPGA RX_CLK _ C108 ||0.1uF OSC IN P 43
43 RCLOCK OUTP [ > 183 700 i O5C N N 24
139 43 RCLOCK_OUT N > o C109 HO-“‘F
o 1 _ SMA_LMK_CLK_IN  C103 ||0.1uF 58
i C104 [[0.1uF 59
[
C113_||0.1uF OSC_IN C P C115 ||0.AuF
L"|‘””‘\‘| R721 R724 1 R190 100 31
49. 49.9 C114 ||04uF  OSC_ IN.C N 1 Ci16 | [0.1uF 48
[ [ [
| 5
10_3v3 35,36 LMK _RESET > >
19
sPI_clk >
R188 . . 3@% SPLShid —< 20
L9 3.3V_MUX 10_3V3 11
2
742792780 824 | R178 10K
Jao 65
1 LO _SMA 01uF | 0.1uF R177 VoK
c812 | Csou
— 1.00K c110  [c801
2.0V_VTD 0.01uF | 0.01uA R59 - =
Lovmcv| U25 ‘ 10uF 0.1u
Cc107== 13 4 A S—
0.1uF 12 | VCC VIDO 75 R4149
vCC VTDA 1.00K
C106 2
[ 377 DOp 15 MUX OSC_IN_P
I [ DOn Qgp 14 MUY _OSC_IN_N D35 Green_LED
0.1uF QOn \\K R209 820,1%
LMK_SYNC_IN
VEXO I 6 Q1ip 1(1) ~ R189 | R197 = =
L &m0 7 D]p Q1in . D36 Green LED
0.1uF % Din ) Y 1 R210 820,1%
0.1uF G 9 240 [ 240
LMK_OSC_SEL 1) seio GNB 16 D33 \Sreen_LED
0,
8] SEL7 oND onD |7 ) 1 R207 820,1%
NB6L72MNG
D34 Green_LED
T CMOS INPUT -> LVPECL OUTPUT ) b\ ‘ R208 820,1%
A J33
1 1.00K 11
. 2 A <] 10.2v5 36,68
881545-2 _ :
CON2

Rev

. CcP2 _
=T 0.68uF
C122 3900pF |5.1u|=
47pF
R164
R198 39K
620
R203 R204
J37
LMK CLK P 1 g@?
DNI DNI
el N[O
J45 N[O |
LMK_SDCLK_P 1 °
LMK _CLK_N 1 ®
32
%jé]) I N[O |
=X
1 LMK_SDCLK_N1 °
2 R199 | R191
J38
3
4
DNI DNI
1
s |
13
14
LMKR_CLK_FMC_P
gg CMKR_CLK_FMC_N 2123 8 LMK_CLK_FMC_P 43
— LMK_CLK_FMC_N 43
B —TWKR SYSREFFIC N aiss 0 LK_SYSREF_FMC P 43
— SaLLA LMK_SYSREF_FMC_N 43
LMKR_CLK_FMCB_P
% LMKR_CLK_FMCB_N 21% 8 LMK_CLK_FMCB_P 43
— —~ LMK_CLK_FMCB_N 43
LMKR_SYSREF_FMCB_P
gcg) LMKRingREFiFMgBiN Elgg 8 LMK_SYSREF_FMCB_P 43
— — — LMK_SYSREF_FMCB_N 43
51 LMK_SFPCLK_C_P C129 ||0.1uF
— — LMK_SFPCLK_P 7
52 [MK_SFPCLK_C_N [[c130 Ho.wF BLMK_SFPCLK_N 7
E
o4 LMK
iz _CLEAN_CLK_P 43
LMK_CLEAN_CLK_N 43
g? LMK_SYSREF_P 43
LMK_SYSREF_N 43
62 LMK _FMCCLK_C_P  C131 |[0.1uF
—~ — LMK_FMCCLK_P 9
63 LMK_FMCCLK C_N | [c132 Ho.mF BLMK_FMCCLK_N o
6
X
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User I/O

3Vv3
3V3 D29 \Sreen_LED
D17 Red LED USER_LED_HPS0 R136 100
— 35 USER_LED_HPSO > —
35 MAX_ERROR DMAX_ERROR \\K R113 100 K
D32 \‘Cireen_LED
D19 Green_LED USER_LED_HPS1 R139 100
- 35 USER_LED_HPS1 > e
35 MAX_LOAD DMAX_LOAD \\K R598 100 K
D31 G{‘e\en_LED
D18 Green_LED USER_LED_HPS2 R138 100 10_3V3
— 35 USER_LED_HPS2 > - -
35 MAX_CONF_DONE DMAXﬁCONFiDONE \\K R115 100 K
D30 \‘(ireen_LED
USER_LED_HPS3
b LD D20 \sreen_LED - 100 2035 USER LED HPS3 [ > _LED_| K R137 100
35 PGM_LEDO [ _>——- kg
3v3
D21  Green_LED D26  Green_LED
35 PGM_LEDI DPGMJ_Em K R116 100 35 USER LED|FPGAO DUSERﬁLEDfFPGAO A ‘ R126 100
D22  Green_LED D25 Green_LED
35 PGM_LED2 DPGM_LEDZ \\K R117 100 35 USER LED|FPGA1 DUSER_LED_FPGM \\K R125 100
3v3
D23 Green_LED D28 Green_LED
17 FAPRSNT_N > \\K R122 35 USER LED|FPGA2 [ >USER LED FPGA? \\K R128 100
D24 \Green_LED
R123 100 D27 Green_LED
18 FBPRSNT_N > -
K 35 USER LED|FPGA3 [ USER_LED FPGA3 \\K R127 100
V3 USER_DIPSW_HPS0 35
USER_DIPSW_HPS1 35
Daz | green LED R5501 100 | USER DIPSW_HPS2 2035
K USER_DIPSW_HPS3 20,35
| 3V3 Power on LED
1v8
35 PGM_CONFIG
35 PGM_SEL 3v3
35 Logic_RESETn
35 EXT_INTn 16 o2 s 1V8  23,38,39,55
] S7 ) 15 s | 2
O O - o — 3V3 37,38,44,53,54,55,65,69,71
PB Switch 14 —_ 3
S8 13 4
| ==t g ol == 5 < 2V5 38,68,71
———O (e; - s |
PB Switch 11 3
—T
S10 0 /== [7
1 == 2 9 8
T ©° Opgswion R
OADEROSE USER_DIPSW_FPGAO 35
USER_DIPSW_FPGA1 35
s9 USER_DIPSW_FPGA2 35
| =B, USER_DIPSW_FPGA3 35
Ozt
9 OCpgswion
35 USER_PB_HPS
35 USER_PB_HPS SW1
35 USER_PB_HPS 8 = 1
20,35 USER_PB_HPS ST | == > > 12C_flag 35
15752 6 | —u 3
' OB Switch il p— [ > DC_POWER_CTRL 35
10_1v8 529 10K S13 — —
1 == > TDAO4HOSB1
t+—— O Opgswich [T> FACTORY_LOAD 35
;= > SECURITY_MODE 35
T ° OCpsswicn
S12
) 1 —':'—: :Pés — 10_3v3
35 USER_PB_FPGAO dulls
35 USER_PB_FPGA1 I—<:| I0_3V3 69
35 USER_PB_FPGA2
35 USER_PB_FPGA3
- 1 —— 2 10_1v8
T O Opg Switeh
] S5, ) L~ I0_1v8 36,37,68
T O Opg Switeh
S6
0—10 G 2 =
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17
17

17
17

18
18

18
18

Clock Resistor Mux

FALAP1
FALAN1

< |LMK_CLK_FMC_P 41

< LMK_CLK_FMC_N 41

< _FA LA DEVCLK P 28

< FA LA DEVCLK N 28

< LMK_SYSREF_FMC_P

FALAPS
FALANS

DNIR620

< LMK_SYSREF_FMC_N

DNI

< FA_LA_SYSREF_P 28

R

< FA_LA_SYSREF_N

FMC A Clock MUX for TI ADC FMC card

0

< LMK_CLK_FMCB_P 41

FBLAP1
FBLAN1

h\(e%”

DNIR360

< LMK_CLK_FMCB_N 41

DNI

<~ _FB_LA DEVCLK P 30

RY”

0 R373

< FB_LA DEVCLK N 30

FBLAP5
FBLANS

< LMK_SYSREF_FMCB_P

0]
REY"

< LMK_SYSREF_FMCB_N

DNI%

DNI

< FB_LA _SYSREF_P 30

REY”

< FB_LA SYSREF N 30

FMC B Clock MUX for TI ADC FMC card

30 Refclk_3An
30 Refclk_3Ap

—

O

41
41

41
41

CLK_3An 39

’R\sﬁY

DNIR325

< CLK_3Ap 39

< FBCLK1M2CN 18

DNI

Ry

< FBCLK1M2CP 18

Clock MUX for 3A Bank reference clock

29 Refclk_3En
29 Refclk_3Ep

29 FPGA_Refsys_3En 8

29 FPGA_Refsys_3Ep

0 R5%6

(o]

< |LMK_CLEAN_CLK N 41

—

Ry7Y”

DNIRSZ7

< LMK_CLEAN_CLK_P 41

DNI

< FACLK1M2CN 17

Ry7Y”

DNIR5%9

< FACLK1M2CP 17

DNI

< CLK 3En 39

Ry

0 R585

< CLK_3Ep 39

(o]

< LMK_SYSREF_N 41

Ryay”

DNIR5&7

< LMK_SYSREF_P 41

DNI
RYEy”

FACLK3BIDIRN 17
FACLK3BIDIRP 17

Clock MUX for 3E Bank reference clock

18 FBHA_P6M
18 FBHA_NG6M

18
18

18
18

18
18

FBHA_P17M
FBHA_N17M

FBHA_P21M
FBHA_N21M

FBHA_P23M
FBHA_N23M

=

Bm 437 FBHA_P6 29
% FBHA N6 29
gg% O-HE < FBD12C2MP 8
< FBD12C2MN 8
BH: RARO A FBHA_P17 29
Y FBHA N17 29
gigg 813E < |FBD15C2MP 8
. < FBD15C2MN 8
BE: RA4 A FBHA P21 29
O FBHA N21 29
RY0
C335 ||0.1uF
FBD15M2CP 8
C336 | [0.1uF BFBD15M2CN 8
gm: 4 FBHA P23 29
N FBHA N23 29
RY2
8322 813'5 <___|FBD10C2MP 8
. < FBD10C2MN 8

MUX for supporting Altera FMC spec

28FA_EMI_CLKN
28FA_EMI_CLKP

—

DR < CLK_FAEMI_N 40
o D CLK_FAEMI_P 40

o RAA < FACLKOM2CN 17
o D, FACLKOM2CP 17

0 R6
5 FroARCICS <5 A E R
DNIR604 FACLK2BIDIRN 17
DNI
Re0Y” 8 FACLIZBIDIRP 17 Intel® Enpirion® Power Solutions
Title
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Clock MUX for 3G Bank reference clock g
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3V3

R430
20K

3Vv3

PB_COLD RESETn 3

Reset Circuit

RESET CIRUIT

——— 15 02
PB Switch

3V3

R16
20K

S1
1 == 2

\_‘ O OpgSwiteh

3v3
0.1uF || C357
[
u14
4fvec  onp |
. COLD RESET
VR  RESET -2 D | n R92 100K |
MAX81 R440
o)
3v3
0.1uF || C173
[
U1
41vec  onp
R294 100K |
PB_WARM RESETn <) — WARM_HESETH
MR RESET
R289
MAX811 0

HPS_warm_RESETn

~>HPS_cold_RESETn

35

35
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12C MUX

10_3V3
21 TEMPDIODE_PG _ 10_3Vv3 12C ADDRESS:b*1001100 128
U46 R380 | |R379 1], ,]2 Reos 0
C1562 6 ADD1 OVERTR 9 3 3 p 4 R614 0 PMbus connector for EM2130
2200pf 10} ADDO ALERTn P ;5 5 6 g <>  PMbus_ALTERTn 35,51,56,73
3 14 4.7K] W.7K 9|7 B8[10 ~
4 DXxP SMBCLK > ~—219 10
21 TEMPDIODE_N< C3V3 ° DXN  SMBDATA 2%5
2
GND1 o OVERTEMPn 35
I R399 200, 139 sTBYN GND2 [ BTSENSE_ALERTn 35
321 L Vec GND3
5
—=2— NCT
! 0.1uF x+g NC2 u4s
—2- NC3
2 7
MAX1619 10_3V3 3 ﬁ? g? 6
5 < JLT 3v3 69
OE 10_5V
1 8 10_2V5
7 \éﬁgf* veeB I0_2V5 10_3V3
——<] 10.3v3 69
! FXMA2102UMX
@
10_3V3 I0_2V5 36,68
R387 R396 R374 | R386 10_5V
47K —<1 1085V 50
R376 R410 DNI| DNI 47K
4.7K 4.7K R389 0
R397 0 I | ) ./_> LTSDA 71
SLTscL 71
20,35 A10_2L_SDA ° Bus1 SDA R375 0
20,35 A10_2L_SCL =T 352 5 CLOCK_[2C_SDA 39,40
= CLOCK_12C_SCL 39,40
e g < SEXTA_SDA 10,13,17
[ SEXTA_SCL 10,13,17
o 3va e 52 < EXTB SDA 14,18
10_5V - 10_2V5 [ S EXTB_SCL 14,18
U43
10_3v3 g A0 B0 g 8PMbus_SDA_3V3 27,51,56,73
310 (C331 [C330 (C314 315 (309 Al B1 PMbus_SCL._3V33527,51,56,73
2350 |C338 5. o 1
AUF D.1uF DAUF D.AUF  D.AuF P.1uF 10_2V5 PMBUS v
AuF .1uF 1 VeeA vees k8 Z B1
li GND P
FXMA2102UMX Leol sl ;
LCD| SDA 8
ad 9 2x16 LCD BOM 12C
10
10_3V3 2 7 R395 | R394 R757 | R776 12C ADDRESS: 0x28
AO BO =
3| ’ e LCD_ HEADER
A B DNI DNI 47K < 47K c873 IO 5V 0.04A
35 A10_PMBUSDIS_N > 5y oE 10_3v3 Tont——
1 8 | 10_3v3 ' '
2| veea VCCB -
N oo e
1 FXMA2102UMX
10_3v3 10_3v3 4.7K ) )
u4s Note to assembler: Use this resistor
| 1 Ao Vcogg to attach to LCD Header (follow
€320 3 ﬁ; SVE’{ 6 12C ADDRESS:b"1101000" assembly instructions).
2 5
0.1uF GND SDA 0 3v3 U5
| 24LC32A c18 H 0.1uF ] 3 ce veackup |14 VBAT
12C ADDRESS:b*1010001" _
Egg 8 1(13 DA SQWINT |-2Rs! 4.7K 10_3v3_
sct NG5 2 I_I — BTY Intel® Enpirion® Power Solutions
15 5 —
GND NC6 - .
13| o N [ N Title
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Reference Design Power Distribution Network (PDN) Diagram
(Based on Intel® Arria® 10 SoC Development Kit)

PCIE_3v3

3V |0
_Dicharg

Enpirion® Power Solutions

slew rate < 3vims
» -~ B POIE_12V
. - o BAY W
o o | FRACA_12V
Slew rate < 3/ms = 4 #| FAACE 13V
» g pdain_12y * ~a ALR 12V
{ ,
Slew rate < 1v/ms 0w Ef12130
threshold
1
- e
L 4 w
POZSY
3A —
o l\ slow rate < 1v/ims EnEss701
L l
LT_3v3
FIME_3v3 FMCA_3V3
l if HILD_ VDD ovg
FIAE_3V3 FRA_3V3 T 1VE
- A10_main_
v 10_2vs —————T—* — R
10_3v3 A10_Main_3v3- ik
L J ¥
FND.95Y
3A
Slew rate < 1V,
fms A ENS3370)
PLLIVE -
HILOHES_ VDD Bischarge .
- -1 0VB/0VES
FRACEVADY A HILD WDDG, g o= oL 1
b l w'qu 1r1r1r1 r [Ir ‘qu ¥ L
- o
3 HEEEHEE S HE AR HHBEEE B Ak
o ] ] o gllols = e i | bk
2 49 B HH HHEEEH HREHE AR B g :
'z | % " FIr
"'?' L
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Intel® Arria® 10 SoC Power Sequence Requirements
(Based on Intel® Arria® 10 SoC Development Kit)

Figure 1: Power-Up Sequence for Arria 10 Devices

Group 1 < Group 2 Group 3

P

Groupl | VCC, VCCP,
VCCR_GXB, 74081V
VCCT_GXB,
VCCRAM,

VCCL_HPS

VCCPT,

VCCH_GXB, 162V
VCCA_FPLL,
VCCPLL_HPS,

VCCIOREF_HPS

Group 3 | VCCPGM,

VCCIO, T 90% of
VCCIO_HPS Nominal
Voltage

Device 0S| oyipurs i stated, inputs recommended not 10 be driven / .
Nemnal D Operation

o

® 1. If the VCC voltage level i1s different from
I"tEl VCCT_GXB, VCCR_GXB, and orVCCRAM,
then ramp VCC first followed by VCCT_GXB,

E - o VCCR_GXB, and VCCRAM (In any order) within group 1
nplrlon 2. All Power rails must ramp completely to

full rail voltage within the Tramp (0.2ms to 4ms)
Power 3_.VCCBAT (1.2-1.8V) can be powered up/down

at any time and i1s not shown in the power sequence
4_The Power down sequence i1s the reverse of

SO[Utions the power up sequence
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12V Power PMOS Switches
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12V to 5V Converter
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O R5593 R132 < o o < o o
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R55922 I C5560 3 ©
28K x S| o.1u o
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TP100

A single through-hole via connects
these AGND pins to the GND plane.
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3V3_PGOOD
TP40
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U24_PWM
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12V to 3V3 Converter

C71 —= C72

100uF 100uF 100uF
1

. L1
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R5575 & 330uF
3V3_Pgood < L g 576 g /‘\G.SV
35 g
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R5543
1k S e S SR = ¢ ot == o o9 20A
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LCIDIDIDIDIDIDIIDIIDIIDIDIDIIDIIDDIDIIDIIDIDD o
LO0O0000000000000O00000O A d A d
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R5544 5
10k PMBus Address = OX4E o) 81
o 1 > VOUT g U24 VCC 5578
2 2 | VouT VOUT 79 R5577 YWV 33k
VDD33 2 3 | VouT VOUT =g 10k 0402 0402 R554 R5539
8 8 4 | VouT VCCSEN 77 R5551 0 0
GND_SIGNAL2 3 3 5 | RVSET VTRACK 77 AL | GND_SIGNAL2
R5545< R5547 6 | RTUNE NC76 0402 gl =
§ R545 < R541 § R548 2.74k S 22k 7 XB“DSFE;“ “C;f’l 4 GND_SIGNALE ™~ - 8 g
10k = 10k S 10k 8 ¢
N o o . 9| ADDRO NC73
) =) &) — R555, 10 | PWM VSENN =27 C5554< R5554
DNI_VVVosz 11| STRC AGND BAD | 102 DNl S 1k
N N
35,45,56,73 GND_SIGNAL2 12 conTROL AGND [0 3 W /_
PMbus_ALTERTn <> 14 S’I‘D’fALERT DNGC"é'g ND_SIGNAL2  FB1
27,45,56,73 PMbus_SDA_3v3 <> | 15 U224 742792780
45,56, us_SDA_ 16 \5/8533 N\?gg [ 66 U24 VCC 0402
VDD33 2 [ 17 | —
27,45,56,73PMbus_SCL_3V3 <> - 1; PVIN EM2130H PVCC ?83 0 5v
79| PVIN PVIN_PAD |7 -
Main_12V 20 | PVIN PVIN —53 C1640
. Main_12V 21 | PVIN PVIN 53 _—
Main_12v [__>—= 5 9 55| PVIN PVIN 67 uF
27,49,50,55,68 l l l 23 | PGND PVIN —5p
C91 c92 c83 24 Egmg ESHB 59
22UF 22uF 10uF 25 58 GND_SIGNAL2
< 55— PGND PGND [~
8 55— PGND PGND 25
5| PGND PGND 2z
55| PGND PGND 27
%5 PGND PGND (25
31| PGND PGND 25
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GND_SiGNAL2 c29952995209500955¢
o o a [CRONORONORONORONORONORORGRONONONORONO]
{ I T R o T T T Y Y T T Y Y o Y o Y Y Y R T 0
20UF 22uF 29uF DNI el el e el el R Gl b S R B B R A B A R A e )
T
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3V3 to 2V5 Converter
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TP101
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R736
(2} o] N~ (<o} Y93 < (32} N bl o [} o] N~

GND_PAD
NC(SW)1
NC(SW)2
NC(SW)3
NC(SW)4
NC(SW)5

AVIN
AGND
VFB
ss

RLLM |-
POK
ENABLE
LLM/SYNC
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NC(SW)7 NC25 -
R738§ 2. Ne(sw)s NC24 |24
3 23
86.6k | NC3 ues NC23 =
4 e EN63370Q NC22 |22 R73Z
S 1 vout puiN -2
N w 6 vour puiN 22
g S
© o
N R195 10K s VIN = 2.4 - 6.6 VDC
A cor g R7 5555559229289 8¢8¢9;
© 00 00 C O O o O o O S
C125 15pF 200k > > > > > IZ o o o o o o o 3v3
1uF N~ o o of = &l o < vl © ~ o o
71 2V5|_N<: s R201 10K - ~| « < < < <= ~| +~| = 2A l
= <__]3v3 354251
c111 47uF C797 22uF
2V5 R202 12061 xR 12061 e —
38,6871 2v5 <] 2Ai . 2vSout C798 || 47uF Connect the input
cap to the GND plane
0.001 "—’\/\/R(;T5 Connect the output th?‘ough multiplg vias.
cap to the GND plane (see the Gerber TfTiles)
through multiple vias
TP96

A single through-hole test
O = point connects the AGND
[

Inter TP95 pin to the GND plane.
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3v3 R713
AW (fTPQ?
5.49k
R712 10K C789 | 15nF R723 ° > 1Vv8_Pgood 35
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0 YW 5707
R714 Qr160 100k
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I
|
0
R715
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[a) © 0 NI ™ N — o om e i w ()] = m 0 [m] P4 L X =
£5565060655%2 w238 sz5ag 9 3
1 Z2 z z2 z z 2 2 Zz g & § Z 2 < g | 56
— NC1 % [2) 8, [T Z<6 2 i z 1) S IN—
2 o z z z 55 C799
“ NC2 sonp 25 | 0 29uF
3 54 0201
— NC3 VDDB X5R
41 Nea NC53 |22
21 NCs NCs2 |22
€1 Nes PVIN -2
1 Ne7 pVIN -2
&1 Nes ue67 PVIN |22
%1 Neo Q pVIN |22
10 47
—{ NC10 PVIN
73 1V8SENSP < —100A A~ RTS8 " 46
—{ NC11 PVIN
21 Ner2 pVIN |22
31 Nets pviN |-
4 Ne1a PVIN |22
73 1VBSENSN < 100 A R7S9 151 Nets PVIN |22
€1 Nets pvIN -2
7 Net7 o < puiN 22
18 S g 39
1 g5 555555552535 8222229g¢82 PN
1v8 TP109 O O O O O O O 0o o0 O d v o O O OV OO
Z > > > > > > > > > Z z Z o o o o o o o
3v3
SA R258 10A R EEEEEE
1V8_OUT
1v8 > A . .
23,38,39,55 T T
0.00025
C841 | 47uF 5A
R271 10K 0 1206 1 X5R * < 3V3 354251
71 A10_1V8IN < |-e "N "r657 ? 1 | cea a7uR]
c R698% C780=0 c 120611 X5R Connect the input and output caps
172 160k 27pF |Q 849 |} SLuF to the GND plane through mulitple vias.
1uF g ° e o e i (Please see the Gerber files.)
71 A101VBILP < o R272 10K o T X5R .
C862 || A47uF
® R699 1206 11 X5R
i ) 15k §
nte A single through-hole via .
connects the AGND S
—_— ® pin to the GND plane. e R700
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T Intel® Arria® 10 12V,3V3 and 1V8 PMOS Switches

3 5 A10_12V
27,49,50,51,68 9A I 6 3.5A 8 Q7
49 MAIN_12V > L 1he ; It S A10_12V 56,73 3v3 g g 10A
£ 4
S ——O ps7 354251 3v3 [__> $ 5T\ | 1 * [ >A10_main_3Vv3 58,59,60,62,63,64,66,67
4 Oreeg MAIN_12V LO TP68
== cr74 R608 4
R681 i R682 R53 I—( ) TP69
49.9K 10 25.5K SiRAOODP
4
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0.01uF
B, Q28
’ MMBT2222A-7-F
L
R680
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R54
| 49.9
B Q29
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35 A10_EN > * * w
10K Jﬁ"g
R693 3v3
—‘auF 10K .
J58
1 ¢ R5491
2 R55
E—‘ —(OTpss 1.00k ok R52
CON2 10K
J58 need be shorted 1f MAXV 1s not programmed Typical 12V good threshold voltage is 10.62V.
us39 Typcial 12V bad threshold voltage i1s 10.11V
35 INA+ ouTA [ . ~>10V_Fail_n 35
4 INB- ouTB 6 > 10V_good 35
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Q44 | ——Opas
18 4 3 2! GND voD [ * —— O tPas
AV A s m— L
5 1
4
3554 1V8 > l Ll SIRAOODP TPS3700 20
. “our
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R278 10A
1.00k = ¢ » > A10_main_1V8 68
—— C89%4 LOTP42
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10K © ’ TP37
1560  (C1561

Q40
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N

12V to

0V93 Converter

RTUNE
RVSET
U31_PWM R213 c147 c819 C806 €838 —— C818
™ 0 330uF 100uF 100uF 100uF 100uF
POV9Pgood R240 & 6.3V
0D016_Thru_Hole 10.5K < -
g ¢ * —
? A10_0V9 0.95V output
POVOPgood < o GND_SIGNAL1 30A
- 35 * . * . * | * SA10_0V9 74,76
™
3 l l l i l Orezo
> §§88383§8858%%58£§£% —_—C117 C123 C126 C127 C807 C118
47uF 47uF 47uF 47uF 330uF DNI ——C124
R214 6.3V 47UF
10k A10_0V9_EN [ >— 25555555555555555555
~ 35 LO0O00000000000O00O0O0O0O00O A A A
g LI>5555533555553555555 T
2
PMBus Address = 0X42 o 81
1 o> V8UT 80 U31 VCG, 5580
2 | VouT VOUT 79 R5579 VYV 1 33k
R249 3 xoﬂ v VOEJ 78 10k 0402 0402 R800 R801
DNI g g 4 | vOU CCSEN 1777 A 100 100
g VDD33_1 g g 5 | RVSET VTRACK R270 | GND_SIGNAL1
3 R250 < R251 6 | RTUNE NC76 :g DNI 0402
274k S 1.2k 7 X'E’)“g'%"‘ Hgi 4 GND_SIGNAL1 _ _
GND_SIGNAL1 3 7
. 5| ADDRO NC73
i R252 70 | PWM VSENN =577 C152 < R275
o Waiiz 71| SYNC VSENP | —57 DNI. S DNI R235WVoaoz—<__] A10_GNDSENSE74
GND_SIGNAL1 12 | PGOOD AGND_PAD 75 8 o R276 0
35,45,51,73 75| CONTROL AGND &g 3 | o402 2k R533 Wgagz<__| A10_VCCLSENSE 74
PMbus_ALTERTn <__ >—= SMBALERT DGND * * AAA
14| V3 o [ ND_SIGNAL1 FB2 0
[ 15 742792780 R232 and R233 are place close to FPGA
27,45,51,73 PMbus_SDA_3V3 <__ > 151 SCL uso NC67 U31 VCC 5402
17 VDD33 VCC 65 (I |
27,45,51,73PMbus_SCL_3V3 <__> VDD33_t1 16| PVIN EM2130L PVCC |53 L<:|
— 79| PVIN PVIN_PAD gz 1641 10_5V
A10_12v 20 | PVIN PVIN 763 —
A10_12V 21 | PVIN PVIN 762 AuF
A10_12v[ > * o 55| PVIN PVIN 3
55,73 c143 C144 l 23 EG“B P"Y\"g 60
22uF 22uF C165 24 | PG GND |59 GND_SIGNAL1
10uF 25 | PGND PGND |55
g Sa—| PGND PGND (2
8 55 PGND PGND (25
55| PGND PGND 22
55| PGND PGND [~z
55| PGND PGND (25
57| PGND PGND (25
To4~| PGND PGND 23
PGND_PAD PGND
[ajaialaialaialalalaialalaiaiaaialiala)
Z2Z2ZZZZZZZZZZZZZZZZ2Z
GND_SIGNAL1 [CRONOGNONOGNONORONOROVNORORONORONVRONORV]
(W TR T T O T T Y Y Y Y Y Y T WY n T n Y 0 R
C1623 C1624 C1626 P R Y ] ] ] 2] = o I R N S S K B

— 22uF —[ 22u

F

lC1625 l
22uF TZZUF
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74,76  0V95 > 1 0V95out

Change Votlage to 0.9V for production

0V95

R135

FPGA

3.3V to 0.9V Converter

0402

R655§

0.001

o

R133

71 A10_0V95IN <

1

Cc77

1uF
R134 10K

71 A10.0VI5L P <

Intel
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1.00M
N )
o
3 g
C740=—=
15pF
TP74
0
R650

R652

200k

Q For a PWM application RLLM pin can float,
c760_ and LLM/SYNC has to be tied to GND.
15nF ==
RG57 4 > P0OV95Pgood 35
VVV O TP86
100k
PPEN . 29 < ]A10_0V95 EN 3573
3 %lEﬂ %It% %l a8 5 8 8% & & & L{)
TP85
9 - 92 X8z 9 @9 3 X WO
S -
S52333:3° 288§
2 ¢ ¢ & ¢ © zZ s
z =z z z z z w =
(O] ]
(= NC(SW)7 NG25 [-2°
2 NC(SW)6 Nc24 |24
31 Nes u64 NC23 |23
41 nea EN6337Ql NC22 |22 RDg‘S'
S vout pviN |2 T
6 | vourT pyIN 20 VIN = 2.4 - 6.6 VDC
= = = = = % [m] a [m)] a [a)] [m]
> 5> > D o L =z =z =z =z z z Z .
O O O O 0O O vV O o oo o o > A10_Main_3V3
> > > > > P4 o o o o o o o
N oo of o of o of 7 9 o | o 2
1A
® <___|A10_Main_3V3 55
) C739 | A7uF
1206 1X5R

C78

Connect the output
cap to the GND plane
through multiple vias

c767 22uF
T oosiber— —

Connect the input

cap to the GND plane
through multiple vias.
(see the Gerber files)

’—’_O TP81

A single through-hole test
point connects the AGND
pin to the GND plane.
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N

3.3V to 0.9V Converter (HPS Core)

EAOUT test point
is used for monitoring

Optional

purposes only.

C775), 15nF O 179
—o4021!
R684 o)< |A10_0V95_EN 3573
J30 VVV'0402
1 3.57k ({TPW
2 0
o R677 e [ > HPS_Pgood 35
VW20 —¢ O
(<) N~ < - o o ~| o v s o o = o 100k TP80
R665 © %( @f 81( &( @f %( %( ©o| © %1( Ol vl O © Lr:T vl v v o %’T
=) o N~ © 0 <t ™ o m - [} 1] (%)) = om (%) o zZ 1] X =
L Net %‘ ¢ 2 & g (”é 3 < > o sInE o
1.78M
21Ne2 © s = sonp 421 | S
0201
>%— NC3 VDDB L—r X5R
41 Nea Ncas -2
2 {Nes NCaa ¥
73 A10_OVO5SENSP < * 100, A AR141 8 ' nee puiN 23
L Ner ue65s pVIN |42
0.22uF 8 1 \cs EN6360Ql pviN (-4
css5 9 40
2 _
; NG9 PVIN A single through-hole
100, n_R142 2! Neo pVIN 22 via/test point connects
73 A10_OVOSSENSN < |— 1 38 AGND pin to the GND plane.
X NC11 PVIN
2 N2 PVIN L
13 Ne13 S pVIN |28
1 S 35
ANeu o £ s s 5 s 5 s 58 253929292909 PN T O
O 0 00 00O D0ODD0DODGO0OCOC 6 66 6 6 6 6
HPS 0V95 zZ > > > > > > > > > zZ b4 zZ o o o o o o o
Ries  an O 1eas ok o o o of g &l o o 3 & &5 2 s F s
74,76 HPS_OV95 > HPS_0v95out T T
0.001
0 _ A10_Main_3V3
R703 % 1 C772 || 47uF
R702 c781== 1206 1I X5R 758 22UF
N S 12 X5R |
71 A10_HPSOV95I_#( ° R170 10K 160k Ty 220F (8 12061 F—%6R | 1 A
<
3 C773 || 47uF C759 || 22uF - .
c99 1206 1 X5R 12061 X5R © <__]A10_Main_3V3 55
1uF _ VIN = 2.5 - 6.6VDC
71 R161 10K R689 Connect the input and output caps

A10_HPSO0V95]_&

Intel
Enpirion
Power

15k

0201

to the GND plane through mulitple vias.

<__|A10_OV95DAC P 73

R153
0.896V
VWA
R667 DNI
324K, R143
o
<
T DNI

<___]A10_0V95DAC_N 73
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3.3V to 1.0V Converter

A single through-hole via connects
the AGND pin to the GND plane.

R505
A10_Main_3V3 A l_o P60
3.57k ® > 1V0_Pgood 35
R511 10K C453 || 15nF R460 —
0462
0 VW 5702
R504 O 1pss 100k
R512 DNI
|
PFEN 49.9
li Rigo—<___|A10_1VO_EN 35,73
N~ [(e] e} < o N -~ o [2] [e] N~ [(e] o} < [32] oN — o [} [ce] N
2 LB SRS ERR3EB85E 222y 55 1O 1eso
o Q (@) (@] (@] O ; ; | << zZ o) > 0] o o @)
1 zZ z z z Z z o X 0 < < < g ' 56
—|Nct g T X & & z » SN
2 N2 © = = < sonp 280 1 S
0201
31 Nes vops 2 Y5R
41 Nea ness [ R488
> Nes NCs2 [22 10K
€1 nee pVIN [
1 ner pVIN 2
& nes Us6 pviN 22
91 neo Q PVIN |22
10 47
— NC10 PVIN
73 A10_1VOSENSP< * 1004 A R506 1 46
— NC11 PVIN
12 45
0.22uF —| NC12 PVIN
13 44
cas7 = NC13 PVIN
141 \c1a pvIN [23
73 A10_1VOSENSN . 100, A ARE%6 51 Nets pVIN 42
161 Ne1s pvin 4
71 Net7 o < pviN 20
18 s g 39
—INC18 5 E E E E E E E E E o O o oo a o a PVN
= 2 2 2 2 2 2 D2 2> dqa L o =z =z z =z z z =z
A10_1V0 O O O O O O O O O 0O O u o O oo oo oo oo O o
zZ > > > > > > > > > P4 Z z o o o o o o o
1.03V output A10_Main_3V3
10A "% —O 11 R EEEEEEEEEEEEEEEE e
7477 A10_1V0 < A10_1VOOUT T T
0.00025 4A
Cass || ATUF . <__|A10_Main_3V3 55
0 _ 1206 11" X5R
OL 1V Rrs10 1 L caze , arug i
71 A10 1vOI N . R109 1 R502 C452— 120671 X5R Connect the input and output caps
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3.3V to HPS HILO VDD Converter

—O TP54
A10_Main_3V3
PIEN 0
| C375,, 15nF R433 <__JIOEN 3573
R451 10K 040211
R442
R431 R450 DNI_ |
— YW W
24 HILOHPS_1V2 SETn > " 5 49k O ss
1V2SET 0 ’
976K RAZT TP51
R426 li R5131 > HILOHPS_VDDPGood 35
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390K 1V35SET © %ﬂ( @F EET %( oﬂ( 81( 81( ©o| © %f ol v o o LQT ol o v o grﬁ(
QO ® x © v ¥ @ N N 2 QWY E @O Qo Z WX e
| f8BfggEEEzgyssEEEE g |
R425 %~ NC1 2' 2 9 ¢ § 5 < 2 o sNB
24 HILOHPS_1V5 SETn [__> VWA 21N © = = BGND ﬂl_-l— OC:’;ELF
1V5SET 0201
240K 31 Nes VDDB (s T X5R
41 Nea Necas 22
21 Nes Ncas ¥4
8 ' nes PVIN -3
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3.3V to HILO VDD Converter
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34 HILO_1V5_SETn > WA 6 43
2~ NC6 PVIN
240K 1v5SET
I Ner ue63 PVIN [-22
R622 8 f'nes EN6360Ql pviN 1
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-]
—
o
Intel :
® VWA <___]HILOVDDDAC_P 73
L] a
Enpirion
191K,
§ R129
Intel® Enpirion® Power Solutions
Power ¢ < |HILOVDDDAC_N 73
i oA Title
- ’—’—Q s A_sSingle through-hole Intel® Arria® 10 Power Reference Design
Solutions Ao pen £o the CoND piane ize | Document Number ey
P piane. B XX. XXX A

Date: Wednesday, March 15, 2017 [Sheet 63 of
| 1




3.3V to HILO VDDQ Converter

R527
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A10_Main_3V3 0
- | =EER < _]I0_EN 3573
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FMC 3.3V PMOS Switches
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3.3V to FMC A VADJ Converter
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3.3V to FMC B VADJ Converter
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3.3V IO Switches
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3.3V and 1.8V Discharge Load
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U40
RefVoltage = 0.3V CNO V5P 53
35 CN1 2V5IN 53
fo CN2 A10_HLVDDI_P 63
"—Iﬁ, CN3 A10_HLVDDI_N 63
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ADCINP CH10 A10_1VOI_P 60
CH11 A10_1VOI_N 60
CH12 A10_0V95I_P 58
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56 ADCINN CH9 g FMBVADJI N 67
ADCINP CH10 [
CH11 < |2v5 3553
CH12 [¢22
27 CH13 g; < |3v3 354251
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User DC Card 3.3V Current Sensors
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59 A10_OV95SENSP

59 A10_OV95SENSN
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67 FMBSENSN
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63 HILOVDDSENSN
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64 HILOVDDQSENSN

12C Power ADC, DAC Controller

1V8DAC_P 54

1V8DAC_N 54

FMADAC P 66

FMADAC_N 66

FMBDAC_P 67

FMBDAC_N 67

HILOHPSDAC_P

HILOHPSDAC_N

HILOVDDDAC_P

HILOVDDDAC_N

35 LTCNTRLO

35 LTCNTRL1

35 LTWDI_RESETN
35 LTFAULO

A10_12V uss
| 14 12
55,56 A10_12V > . VIN.SNS | 1cg77 VIN_EN
gs VSENSEPO REFP 2,‘5‘—'—_|C_194
75| VSENSEMO REFM 13— our
43| VSENSEP1 NC
6| VSENSEM1 39
77| VSENSEP2 VDACPO 35
45| VSENSEM2 VDACMO (4o
79| VSENSEP3 VDACP1 (47
=5 VSENSEM3 VDACM1 47
=5| VSENSEP4 VDACP2 (&
&5 VSENSEM4 VDACM2 25
65 VSENSEP5 VDACP3 (27
64| VSENSEM5 VDACM3 25
1| VSENSEP6 VDACP4 (23
5| VSENSEM6 VDACM4 25
5| VSENSEP? VDACP5 25
VSENSEM7 VDACMS (2o
28 VDACP6 25
27,45,51,56 PMbus_SCL_3V38 5771 SCL VDACMS [~g5
27,45,51,56 PMbus_SDA_3V3 35| SDA VDACP7 (1
35| ASELO VDACM7
ASEL 4 R288 DNI
4 Ra0T oK 31| CONTROLO VOUT_ENO 75 R287 DNI
R290 10K 22 | CONTROLT VOUT_EN1 "6 R286 DNI
WDI/RESET VOUT EN2 [ RoGE BNI
VOUT_ENS [7g R284 10K R9 10K
1 Egg; 18? gi FAULTB0O VOUT_EN4 g R283 10K R10 10K
! Roo% 10K 25 | FAULTBO1 VOUT_EN5 45 R282 10K | T R1IZ V0K
R299 10K 26 | FAULTB10 VOUT_EN6 |7 R281 10K 1 TRz VMK
FAULTB11 VOUT_EN7 — NN/
R280 5.49K 21 | SHARE_CLK ALERTB gg R279 10K
19 PWRGD -7z ? p
55| WP VPWR (g
E-PAD VDD25
S VDD33_OUT 1? LT_3v3
VDD33_IN - o
12C Address = b"1011100"_f2 _[3 L
AUF —FMF —I(TmF
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< LT_3V3 69

HILOVDDQDAC_P
HILOVDDQDAC_N

[ >LTPWRGD 35
<__>PMbus_ALTERTn 35,45,51,56

A10_OV95DAC_P 59
A10_0V95DAC_N 59
A10_1VODAC P 60
A10_1VODAC_N 60

62
62
63
63

64
64

A10_0V95 EN 58,59
A10_1VO_EN 60
A10_1V8 EN 68
IO_EN 62,63,64,68,69
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-
PLL 18 - Intel® Arria® 10 Power Input
A10VCCPLLHPS 77
| AsoveceLLHes nie rria ower Inputs
77 A10_VCCAPLL > T VCCIO_HPS 77
68 PLL_1V8 > ° HPS_0V95 59
. A10_ VCCLSENSE 56
ol ol lelelols 1 e AR ol A10_GNDSENSE 56
vezl ARREEERERR2R2RR z oz Salalx g2
u23Y u23Q
AF21 AA12
<dd 555555555656688 g 2 eeee B AF5y Ve vee Haats < JA10_0vV9 56
MEE O000000000000 T T ITTIT zz p21 | VCC VCC [~AA14
OLg >>555353>53>53>53>53>>>> I 1 I W
5] 1 Lo I k%) P23 VCC VCC AA15
>38 g 4935 8888 a0 VCC vCC
29 5 xS 0000 Oz 10_1v8 R12 AA16
o 93 >>>> Q0 R13 | VCC VCC "AA20
PLL_1V8 > 8 AK19 | R14 | VCC VCC "AA22
_ 5 VCCIO2A ° <___Jlo_1v8 36,37,68 vce vce
AD27 AM18 R15 AA23
1.8 AHo7 | VCCH_GXBL VCCIO2A [-ap17 R16 | veC VCC A4
VCCH_GXBL VCCIO2A vVCC Vo
AM27 _ AL21 R17 AA25
VCCH_GXBL VCCIOo2 VCC VCC
D27 _ AP22 HILOHPS_VDD R20 AB12
VCCH_GXBL VCCIO2 vCe vce
H27 AT21 R21 AB15
Ma7 | VCCH_GXBL VCCIO2! [Fakaz | Ro7 | VCC VCC -aB1a
VCCH_GXBL VCCIO2J < < HILOHPS_VDD 62 VCC VCC
T27 AN25 R23 AB17
V57| VCCH_GXBL VCCIO2J [FaRsa Ro5 | VCC VCC [ABT9
VCCH_GXBL VCCIO2J [Eng T15] VcC VCC aB20
D29 VCCIOZK | "H25 T13 | VCC VCC "AB21
60 A10_1V0 > VCCT_GXBLA1J VCCIO2K VCC VCC
D28 _ K24 10_1v8 T18 AB22
H29 | VCCT_GXBL1J VCCIO2K [~pi50 T25 VCC VCC [ABaq
Hos | VCCT_GXBLII VCCIO2L {57 T55 VCC VCC aBo%
VCCT_GXBLAI VCCIO2L VCC VCC
M29 K19 FMCBVADJ U12 AC12
M28 | VCCT_GXBL1H VCCIO2L ~agia U1a ] vee VCC [~Ac13
VCCT_GXBL1H VCCIO3A ® <___|FMCBVADJ 67 VCC \Yele}
T29 AL11 U19 AC18
VCCT_GXBL1G VCCIO3A VCC VCC
T28 _ AM13 HILO_VDDQ U24 AC23
V29| VCCT_GXBL1G VCCIO3A [aKg U5 VCC VCC [~acoq
Y25 | VCCT_GXBL1F VCCIO3B (g ® <___]HILO_VDDQ 64 Uz6 | VeC VCC [~Ac26
AD26 | VCCT_GXBL1F VCCIO3B [~ana via| vec VCC aBT3
ADos | VCCT_GXBL1E VCCIO3B [~ap7 Viz | vec VCC [Fap1>
AR29 | VCCT_GXBL1E VCCIO3C [~ags via ] vee VCC aD18
‘Afi25 | VCCT_GXBL1D VCCIO3C [-ape vis | vec VCC FapTo
AM2g | VCCT_GXBL1D VCCIO3C [~ang Va7l vec VCC -apaT
AM28 | VCCT_GXBL1C VCCIO3D [~ace vis | vVec VCC [~AD22
VCCT_GXBL1C VCCIO3D vVCC VCC
Y4 10_1v8 V19 AD23
VCCIO3D VCC VCC
R4 V21 AE12
AP28 VCCIOSE [1g V22 | VCC VCC "AE13
VCCR_GXBL1C VCCIO3E vVCC VCC
AP29 V5 FMCAVADJ V23 AE14
AK25 | VCCR_GXBL1C VCCIO3E [z vaa| vec VCC [AETE
AK29 | VCCR_GXBL1D VCCIOSF [& o < |FMCAVADJ 66 Wia vec VCC AET6
‘AF2g | VCCR_GXBL1D VCCIO3F g WA4l vee VCC [FAET?
AF29 | VCCR_GXBLIE VCCIO3F 55 W20 vec VCC [aE71
AB25 | VCCR_GXBL1E VCCIO3G kg Wat | vec VCC FaE52
AB29 | VCCR_GXBL1F VCCIO3G [ 17 Wa3 | VCC VCC [~Agos
Vag | VCCR_GXBL1F VCCIO3G 513 Waa | VEC VCC [y17
V9| VCCR_GXBL1G VCCIO3H |15 Wos vec VCC a0
55| VCCR_GXBL1G VCCIO3H [~iig via| vee VCC [yoE
5| VCCR_GXBL1H VCCIO3H vie | Vee vVCC
k5| VCCR_GXBL1H vVCC
k56| VCCR_GXBL1I
F25 | VCCR_GXBL1I
F59| VCCR_GXBL1J 009gcog902920 e
VCCR_GXBL1J =s 3533333 23%0c040mxa%32% —=. .= = A10SOC_1517
EEEEEREEREEE 0D EErEEr o OREsRcn@onuad (719 ooz (0oo4 10823
000000000000 OO0 000000 L L L L L Ly i L L 0 L 0 4 o 10_1v8 HILOHPS_VDD FMCBVADJ
[ONONONONONONONONONO RGNS [OX &) [ONORONONONS] yrrrrrrrryryryryryy
>>>>>>>>>>>> >> >>>>>> >S>>>>>5>>5>>>>>>> R519 240 |
R521 240
222222 << = EEPREE 522 VREFB2A R645 240
VREFB2I R646 DNI
PLL_1V8 VREFB2J R518 240
2A VREFB2K HILO_VDDQ
10_1v4 VREFB2L
3A VREEB3A
VREFB3B [ R580 240
58 oves[ > VREFB3C [R591 240
VREFB3D R59 240
10_1v8 R674 10_1v8 FMCAVADJ
I
R672 240 VREFB3E
D4g 100K R631 240 VREFB3F R616 240
4 6 _ R619 240 VREFB3G R617 240
5 [| GND VOUT—* 741 R618 240 VREFB3H - R630 240
GN R600 240 R678 240
U et “ner 12 P.1uF R592 240
% NG2  NC8 jﬁ Egg; 328 Intel® Enpirion® Power Solutions
NC3 R644 240 C720 [C522 [C521 [C567 [C566 (C644 (C675 (C673 (C711 Title - -
LT1389 R643 240 _— = = = = = = == Intel® Arria® 10 Power Reference Design
R537 240 1uF 0.1uF 0.1uF D.1uF 0.1uF P.1uF 0.1uF PAuF J0.1uF
R538 DNI Size Document Number Rev
R536 DNI B XX XXX A
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Intel® }-\rria® 10 Ground Connection

TPlo|=|x[volo| NN KSR LN S el e P S P S e e
il yhodistaelisiatitdivtvl it i ettt et P
U237 2R2RLL L < <|=|< 2|2 2c|l k<< <<z <=2 <=z <= R << < < < = <<=
£2558559555955595558559585595559555955999
Bole| XTI |0 [S 3|85 2 2SIQINIBIS/38IBIBw Y= [CIN IS8 % 2/ CODOOOOOOOOOOVOOOOBOOVVOOOOBOVOOOOOOOOOO
GND
NoQNQNQOQNOQQNQNQNQNQNQOQNOQOONQNQNQNQAQAQOOQNQAQAQAQNAQAQQAAQ A38 | S\D GND |-AN1S
ZZZZZZZZ2ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ A6 AN20
CO0600H00H00BOOOBOOOOOOOOBOOBOOBOOB O AAT | GND GND [~aN27
D7 R26 AA11 | GND GND |"AN30
E14 | GND GND |"Rr37 AA17 | GND GND [~AN31
GND GND GND GND
E19 R30 AAZ1 AN34
GND GND GND GND
E27 R31 AA26 AN35
E3o | GND GND | "R3g AA27 | GND GND ["AN33
GND GND GND GND
E31 R35 AA30 AN39
GND GND GND GND
E34 R38 AA31 AN5
GND GND GND GND
E35 R39 AA34 AP12
GND GND GND GND
E38 R9 AA35 AP2
GND GND GND GND
E39 T AA38 AP27
GND GND GND GND
E4 T AA39 AP32
Eg | GND GND 716 AB13 | GND GND |"Ap33
GND GND GND GND
F1 T21 AB18 AP36
GND GND GND GND
F11 T26 AB23 AP37
F16 | GND GND 7737 AB26 | GND GND |"Ap7
GND GND GND GND
F21 T33 AB27 AR14
GND GND GND GND
F27 T36 AB3 AR19
GND GND GND GND
F32 T37 AB32 AR27
GND GND GND GND
F33 U13 AB33 AR30
GND GND GND GND
F36 U1s AB36 AR31
GND GND GND GND
F37 U23 AB37 AR34
Fg | GND GND |57 ABg | GND GND [~aR3s
GND GND GND GND
G18 U3 AC10 AR38
GND GND GND GND
G23 U30 AC15 AR39
GND GND GND GND
G27 U31 AC20 AR4
GND GND GND GND
G3 U34 AC22 AR
GND GND GND GND
G30 U35 AC25 AT
GND GND GND GND
G31 U38 AC27 AT
GND GND GND GND
G34 U39 AC30 AT16
GND GND GND GND
G35 Us AC31 AT27
GND GND GND GND
G38 V10 AC34 AT28
GND GND GND GND
G39 V15 AC35 AT29
GND GND GND GND
H10 V20 AC38 AT32
GND GND GND GND
H15 V25 AC39 AT33
H26 | GND GND /26 AD12 | GND GND ["AT36
GND GND GND GND
H32 V27 AD2 AT37
GND GND GND GND
H33 V32 AD26 AT6
GND GND GND GND
H36 V33 AD32 AU13
GND GND GND GND
H37 V36 AD33 AU18
GND GND GND GND
H5 V37 AD36 AU23
GND GND GND GND
J7 W12 AD37 AU29
J2_| GND GND w7 AE19 | GND GND 1"Au3
GND GND GND GND
J27 W2 AE24 AU30
GND GND GND GND
J30 W22 AE26 AU31
J31_| GND GND ["w26 AE27 | GND GND 1"Au34
GND GND GND GND
J34 W27 AE30 AU35
GND GND GND GND
J35 W30 AE31 AU38
GND GND GND GND
J38 W31 AE34 AU39
GND GND GND GND
J39 W34 AE35 AU8
GND GND GND GND
J7 W35 AE38 AV10
GND GND GND GND
K27 W38 AE39 AV15
K3z | GND GND —wy3g AE4 | GND GND ["av20
GND GND GND GND
K33 W7 AEQ AV25
GND GND GND GND
K36 Y15 AF1 AV31
K37 | GND GND ["y7g AF11_| GND GND |"Av32
GND GND GND GND
L1 Y24 AV33
76| GND GND [v25 GND
57| GND GND 735 COOBOOBOOBOOBOOBOOBOOOOOOOOOOOOOOOOOOOOOOOOG
GND GND
L30 GND GND Y36 oo (o s (o 5t = (o s ou s (oo s |
L31 Y37 Moo=~ 2N N[B[0 NN = [ > [ |
GND GND TZI2RIC222 222222 ZZ
L34 Y9 S e I N PR R IS
GND GND [g17
ADCGND
aaiaiaialiaiaiaiaiaiaiaiaiaiajiaiaiaiaiaialiaiaiaiaiaiaiaiaiaiajaialiaiaialala)
Z2Z2Z2ZZ2ZZZZZ2ZZZZ2ZZ2Z2ZZ2ZZ2ZZ2ZZ2ZZ2ZZ2ZZ2Z2Z2ZZ2ZZ2Z2ZZ2ZZ2Z2Z2ZZ2Z2Z2Z2Z2Z2ZZ2Z2Z2
COOB00600BOOBOOBOOBOOBOOOOOOOOOOOOOOOG A10SOC 1517
A1080C 1517 SE[RRRIRICINIRIQIRISISBCHECLRNRIRIB 0@ RBISEINEN NSNS 285
- ; mm mooojmm [aa]fan){an}fas] OOOOOOOOOOOOODD [a]/al(a]/a]/a)(a]
<C
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Reference Design Intel® Arria® 10 Core (VCC) Power Decoupling
(Based on Intel® Arria® 10 SoC Development Kit)
0.95V HPS i1s for boost mode
56 A10_0VO[ >

59 HPS_0V95 > 0.95V HPS VCCL
DNI

RY6 C778 _Jcria _jcess _C690 C685
Only install for suppu!MS FPGA —— _L

0.9V Decoupling

726 1594 1C505  Ca7a a5 ©7es  Tril ees &0 cres T roor Toasr Totwr ot Totur
100uF | _100uF ] 100uF | 100uF ] 1004F 100uF | 100uF | 100uF ] 100uF | 100uF 6.3V |

63V T 63V T 63V © 63V U 63V 63V T 63V © 63V © 63V © 63V

' 5071 528 793 747 476 477 3A
58 0vos[ > . . . . . .
100uF | 100uF | 100uF | 100uF | 100uF | 100uF _[Ce41 _[ceosa _[C625  [ce21 _[ce15 _[Ce06 _|Ce624
63V~ 63V~ 63V 63V~ 63V 63V 100uF 0.1uF | 04uF__J0AuF 0.1uF 0.1uF 0.1uF
6.3V ¢ ¢ ¢ ¢ ¢ |

C658
0

C590
0

C697 C681 C699 C684 C569 C687 C679 C698 C693

0.1uF  l0.1uF 10.1uF 10.1uF 10.1uF 10.1uF  10.1uF _ 10.1uF__ [0.1uF

C677 C586 C651 C583 C544 C609 C614 C691 C622

0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF

C627 C539 C648 C542 C676 C701 C661 C580 C655

0.1uF _ l0.1uF 10.1uF 10.1uF 10.1uF 10.1uF 10.1uF _ 10.1uF _ [0.1uF s

—JCe62 _JC688 _|C555 |C630 _|C589 |C587 _|C678 _|C656 _]C619

0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF

Intel
Enpirion -

C1595—

Power Intel® Enpirion® Power Solutions
U23. pin R23, R21, Ael4,Ael3,U19,AD16 Fitie
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>

7 6 5 4

Reference Design 10 Power Decoupling

(Based on Intel® Arria® 10 SoC Development Kit)

A10_1V0
60 ato_tvo [ > 1 510 C499 ]C516 _|C704 _|C557 |C592 _|CB66 _|C730 |C743 | C508 _|C526 |CB58 _|C633 _|C717 _|C737 _|C744 _|C703
Tasour Jotwr Joaur Joawr Joawr Jotur Jotur Joaur Joawe Joawr Jotur Jotur Joaur  Joawr  Jowr Jotur Jour |
—7C500 _]C509 _|C527 G559 _|C560 G634 _|C667 |C705 |C706 _|C718 G731 _|C738 G593 _|C517 _|C746 _|C745
PLL 1V8
l - . o o . o . . . . . . . . . . . . . . .
68 PLL_1vB[ > ¢ Y567 _Jces6 o545 “T571 _[c7a2 _[c7s6 _1C716 _|C591 _Cb25 _|C507 _]C632 _|C702 _]C657 |C581 G573 | C577 ] C650 | C659 1C653 _|C1588 _]C1589 _|C1590
" 100uF Joaur ~ Jo.1uF L otwr Jowr Jotr Joawr Jotur Jorwr Joauwr Jorwr Joaur Jotur Joawr  Jotur [ otur [ 0w [ otuF Joawr Joawr Jorur  Todur
63V © ° ° ° ¢ ° ° ° ° ° ¢ ° ° ° ° ° ° ° °
A10_VCCAPLL
PLL 1V8 - A10_VCCAPLL
N : 0.1A [_>A10_VCCAPLL 74 ce17 co16
N
3A, 30 Ohm FB “Toaur Joauwr
L27 M OVCCAE)L LH:FI’_SA A10VCCAPLLHPS |
[\\J ¢ a [ >A10VCCPLLHPS 74
10_1v8 3A, 30 Ohm FB
DiI c715
363768 10_1v8 [ >+ . . . . . . . . . . . Ro6
s - _|c497 Jc498 [C515 _|c543 _|[ce74  _[cs06 _[C496 _[C546 _[ce42 _[ce43 _[c7e1 _[c762 | C1587 Toaur

“Toawr Jotwr Joawr Joawr Joawr " Joawr Joaur Jodur Joawr Jotwr Jotur Joawr Toaur

67 FMCBVADJ >

Only install for supporting NF5 FPGA

62 HILOHPS_VDD >

64 HILO_VDDQ >

Intel
Enpirion
Power
Solutions

10_1v8
T 0 0.1A
RE7
. Py DNI C713
C486 _[C487 _|C1583 RY6
_fosms Jowr e o e
0.1uF__l0.4uF__[0.1uF
Only install for supporting NF5 FPGA
_|cass _[c489 _|c763 _[c735 [C1578_|C1579 PLL_1v8 o 0.1
—|3.1uF L0.1uF To.mF L0.1uF J0.uF |0.1uF Ry
DNI N cr712
—1C520 _1C534 _]C602 G533 _|C513 _|C519 _C1580_|C1581_]C1582 To1ur

0.1uF  l0.1uF 10.1uF 10.1uF 10.1uF  10.1uF  10.1uF _10.1uF _ [0.1uF

Only install for supporting NF5 FPGA

4A

FMCAVADJ >
66

_[C733 C727 C728 C710 C734 C729 |C1584 |[C1585 |C1586
0.1uF_10.1uF 10.1uF 10.1uF  10.1uF  10.1uF [0.1uF [0.1uF  [0.1uF

VCCIO_HPS 74

VCCIOREF_HPS 74
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