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'System: LoggerFPGA  Path: hps_0

Arria V/Cyclone V Hard Processor System

altera_hps

FPGA Interfaces  Peripheral Pins HPS Clocks  SDRAM

[~ General

[] Enable MPU standby and event signals
[] Enable general purpose signals
[] Enable Debug APB interface
[] Enable System Trace Macrocell hardware events
[]Enable FPGA Cross Trigger Interface
[]Enable FPGA Trace Port Interface Unit
Enable FPGA Trace Port Alternate FPGA Interface
[] Enable boot from fpga signals
[] Enable HLGPI Interface

[= o B
FPGA-to-HPS interface width: Unused
HPS-to-FPGA interface width: 32bit

Lightweight HPS-to-FPGA interface width: [Unused -

~ FPGA-to-HPS SDRAM Interface

Click the "+ and '~ buttons to add and remove FPGA-to-HPS SDRAM ports.

MName Type Width
[F2h_sdramo Avalon-MM Write-Only 32
[F2h_sdram1 Avalon-MM Write-Only 128

+

[~ Resets

[C] Enable HPS-to-FPGA cold reset output
[] Enable HPS warm reset handshake signals
[] Enable FPGA-to-HPS debug reset request
[] Enable FPGA-to-HPS warm reset request

[ Enable FPGA-to-HPS cold reset request

[~ DMA Peripheral Request

Peripheral Request 1D Enabled

§§855¢

[~ Interrupts

Enable FPGA-to-HPS Interrupts

~ HPS-to-FPGA

[[] Enable CAN interrupts

[] Enable dock peripheral interrupts

[]Enable CTI interrupts

[] Enable DMA interrupts

[] Enable EMAC interrupts (for EMACO and EMAC1)
[C] Enable FPGA manager interrupt

[] Enable GPIO interrupts

[] Enable 12C-EMAC interrupts (for I2C2 and 12C3)
[] Enable 12C peripheral interrupts (for 12C0 and 12C1)
[ Enable L4 timer interrupts

[] Enable MAMD interrupt

[[] Enable OSC timer interrupts

[] Enable Quad SPI interrupt

[] Enable SD/MMC interrupt

[] Enable SPT master interrupts

[] Enable SPI slave interrupts

[] Enable UART interrupts

[+ Interrupts

Enable FPGA-to-HPS Interrupts

[* HPS-to-FPGA

[ Enable CAN interrupts

[ ] Enable dock peripheral interrupts

[ ] Enable CTI interrupts

[ ] Enable DMA interrupts

(] Enable EMAC interrupts (for EMACO and EMACT)
[ Enable FPGA manager interrupt

[ Enable GPIO interrupts

[] Enable I2CEMAC interrupts (for 12C2 and 12C3)
[ ] Enable I2C peripheral interrupts (for 1200 and 12C1)
[ ] Enable L4 timer interrupts

[ ] Enable MAND interrupt

[ ] Enable OSC timer interrupts

(] Enable Quad SPT interrupt

[ ] Enable SD/MMC interrupt

[] Enable 5PI master interrupts

[ Enable SPI slave interrupts

[ Enable UART interrupts

[ ] Enable USB interrupts

[ ] Enable watchdog interrupts

[ EMAC ptp interface

Enable EMACO Precision Time Protocol (FTP) FPGA Interface

[ Enable EMAC1 Precision Time Protocal (FTP) FPGA Interface
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System: LoggerFPGA  Path: hps 0

e g " Arria V/Cyclone VV Hard Processor System

| [ Peripherals Mux Table
FPGA Interfaces Peripheral Pins  HpS Clocks  SDRAM RGIID_TX_CLK ENACD.TX_CLK (52t
|- Ethernet Media Access Controller RGMID_TXD0 EMAGD.TXDO (3¢t0)
EMACO pin: FPGA v REMI0_TXD1
EMACD mode: @ RGMI0_TX02
EMAC1 pin: HPS /0 Set0 RGMI0_TXD3
EMAC1 mode: RGMII - RGMIID_RXDO
RGMID_WDIO 262,504 (3¢t0) EMACD.MDIO (3¢t0
"N';‘N'D';:“m RGMIO_NDE 12C250L ()
' [osed REMID_RX_CTL EMACO.RX_CTL (Sef0)
MR NA RGMID_TX_CTL EMACD.T_CTL (52t
[ Quad SP1 Flash Controller REMIO_RX_CLK ENMACD.R¥_CLK (Set0)
QSPLpin: 0. RGMID_RXD! EMACD.FXD1 (3¢t0)
QSPImoe: REMIID_AXD2 EMACO.RXD2 (Sei0)
REMIID_RXD3 EMAC).RXD3 (Set0)
[* SD/MMC Controller

oo HAND_ALE SPSSaeEellMACATX CLK (et WAND.ALE 5=)
- : NANDCE EEEDO S0 EMAC 00 5t [Wn0.cE e
oo™ T S b v o weccss

rd
"

[ USB Controllers HAND_RE A = FMACA.TXR (Seti) Jnre =)
Usgo pin e HAND_RB BB EMACA.TXD3 (setd) [iano e (o)
USBO PHY interface made: HAND_DQO MACH.RXD0 (Setd) [1an0.0c (et}
USELpin: = HAND_DQ1 Boasoalen)  FwActMDO St [anooat sen)
USELPHY nterace mode: NAND D02 EcasclEen)EMACLNOC[Sen) [vano.0cz ety

NAND_DQ3 S EMACAAX CTL (Set) Jianc 00 =)

[ 5P Controllrs HAND_ D4 (BB EMACA.TX CTL (Set) [iano 004 sei)

ST prstoset0 v NAND_D05 e = EMACA AX_CLK (Set) [han0as )

e == NAKD 006 SEROTISE pMACt A 5t 020 50

SR Unsed v HAND_DQ7 MAC1.RXD? (Setl) [anD.007 (se10)
SPIMLmad: WA HAND_WP ESFISSa(Gel) (500 EMACAAXDS (Seti NANDWP (8e1)
o e — wsen D woess
s il e
a1 P
0 T
aspos e |
[ UART Controllers 0SPL_S80
UARTO pin: HPS I/0Set0 0SPCLK
WA oFou Gl | 5P 58 SR
W Unused v SOMMG_CMD 5010.CMD (SeiD)
UART1 mode: A SDMMC_PWREN SDIO.PWREN (Set0)
= SDMNC_DO 500,00 (340)
2T HPS1f0Set0 v SDUME_D1 50001 (et0)
1200 mode: C v SONIMG_D4 50I0.D4 (Set0)
SDMMC_D5 5010.08
IC1pin: HPS 10 Set0 SDMMC_D\S SHE ﬂ
2ctmote: @ SDMNC_D7 500,07 (3t0)
B st v HPS_BPI0%
ZCnos N v SOMMG_GOLK_OUT 50I0.GLK (3e)
ST SDMMC_D2 501002 (St
1203 mode: SOMMC_D3 5010.03 (Set0)
Al Contralers TRACE_CLK TRACE CLK (Setl)
CAND pin: HPS 05et 1 v TRACE_DO TRACE.DO (8=tD)
CAND mode: CAN TRACE 1 TRAGE.D1 (St0)
) TRACE D2
CANZ pin: HPS[f0 et v RAEHID i)
CAN1 mode: cAN TRACE_D3 TRACE.D3 {Setl)
= TRACE_D4 SPIS1,CLK (Setl) TRACE D4 (8ei0)
[* Trace Port Interface nit TRACE 05 SRI31 S (Set) TRACE D5 (Set0)
TRACE pin: T v TRACE DG 2C0,50A (St SFIS1.550 (Set0) TRACE D6 (520}
TRACE mode: A v TRACE 07 2C0.5CL (Setl) |SPIS1.MISO (Set0) TRACE D7 (S:t0)
e — SPIMD_CLK PIVID.CLK (Set)
RGMIID_TX_CLK SPIW-MOSI
RGMI_TX00 SPIMO_MISO
RGMIID_TXD1 5P|m_550
ig:::‘;gg; UARTO_RX ISPIMD.551 (Setd)
Eroes UARTO_TX 5PN 851 (8=)
RBMIID_MDIC 2C2.3DA (Setd) 12C0_SDA ‘SPIM.CLK (Setl)
RGMID_MDC 1262 5CL (S&t0) 200_5CL \spmmsus«am]
RGMID_RX_CTL
REMID_TX_CTL CANO_RX ‘SPIM_MSO 2
RGMID_RX_CLK J CAND_TX ‘SPIM.H) (5et0)

< > To enable & HPS pin to work as a Loan 10 or s & GPIO i, Click on the GPIO or Loan [0 button on the Peripherals Mux table, The Specific peripherals are ¢
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System; LoggerFPGA  Path: hps 0

System: LoogerPPGA  Path: hps 0

Arria V//Cyclone VV Hard Processor System

altera_hps

Arria V/Cyclone V Hard Processor System

altera_hps

FPGA Interfaces Peripheral Fing HPS Clodks S0RAM

Input Clocks  Qutput Clodks

|* External Clock Sources
EQSC1 dock frequency: 35,0 MHz
EQSC2 dock frequency: 7.0 MHz
|* FPGA-to-HPS PLL Reference Clocks
[ | Enable FPGA-to-HPS SDRAM PLL reference dock
[ ] Enable FPGA-to-HPS peripheral PLL reference dock
FPGA-to-HPS SORAM PLL reference dock frequency:  |p g MHz
FPGA-to-HPS peripheral PLL reference dock frequency: g g MHz
" Peripheral FPGA Clocks
EMACO emacd_ md dk dock frequency: 100.0 MHz
EMACO emacd_gtx_ck dock frequency: 100 MHz
EMAC1 emacl_md_ck dock frequency: 25 MHz
EMAC emac1 abx_ck dock frequency: {75 MH;
QSPI gspi_sck_out dock frequency: 100 MHz
SPIMO spim0_sck_out dodk frequency: 100 MHz
SPIM1 spim1_sck_out dock frequency: 100 WHz
12001200 ck dodk frequency: 100 MHz
1201121 dk dock frequency: 100 MHz
1202i2c2_dk dock frequency: 100 MHz
12C312c3_ck dodk frequency: 100 MHz

FPGA Interfaces Peripheral Pins HPS Clocks - spRam

Input Clocks  Output Clocks

[* Clock Sources
Peripheral PLL reference dock source: E05C1 dock v
SOMMC dlock source: Peripheral NAND SDMMC dock
NAND dock source: Peripheral NAND SDMMC dack
Q8P dlock source: Main QSPI clock v
L4 MP dlack source: Peripheral base dock
L4 5P clock source:

Peripheral base dock +

[* Main PLL Output Clocks - Desired Frequencies

Default MPU dock frequency: 300.0 VHz
Use default MPU dodk frequency

MPU dock frequency: 800.0 MHz
L3MP dock frequency: 200.0 « | MHz

L3 5P dlock frequency: 100.0 + | MHz
Debug AT dock frequency: 250 | MHz

Debug dock frequency: 12.5 | MHz

Debug trace dock frequency: 5.0 v MHz
L4MP dock frequency: 100.0 MHz
L45P dlock frequency: 100.0 MHz
Configuration/HPS-to-FPGA user 0 dack frequency: |19, MHz

[ Peripheral PLL Output Clocks - Desired Frequencies

SDMMC dock frequency: 00,0 MHz
NAND dlock frequency: 12.5 MHz
QSPI dock frequency: 400.0 MHz
EMACD dlock frequency: 2500 + | MHz
EMAC1 dlock frequency: 250.0 v | MHz

USB dock frequency: 00,0 MHz
SPI clock frequency: 200.0 MHz
CAND dlock frequency: 100.0 MHz
CAN1 dlock frequency: 100.0 MHz
GPIO debounce dock frequency: 32000 Hz

[* HPS-to-FPGA User Clocks

Enable HPS-to-FPGA user 0 dock

(] Enable HPS-to FPGA user 1dodk

] Enable HPS-to-FPGA user 2 dock

HPS-to-FPGA user 0 dock frequency: 100.0 VHz
HPS-to-FPGA user 1 dock frequency: 100.0 VHz
HP3-to-FPGA user 2 dock frequency: 1200 MHz
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System: LoggerFPGA  Path: hps_0 System: LoggerFPGA  Path: hps 0
Arria V/Cyclone V Hard Processor System Arria V/Cyclone V Hard Processor System
altera_hps altera_hps
FPGA Interfaces  Peripheral Pins  HPS Clocks  SDRAM FPGA Interfaces Peripheral Pins HPS Clocks SDRAM
SDRAM Protocol: [pprz o SDRAM Protocol: |\ ppR3
PHY Settings  Memory Parameters  Memory Timing  Board Settings PHY Setfings  Memory Parameters Memory Timing  Board Setfings
Apply timing parameters from the manufacturer data sheet
|- Clocks Apply device presets from the preset list on the right.
Memory clock frequency: 360.0 MHz 15 (pase): - s
[ Use speified frequency instead of calculated frequency HH (base): 120 -
Achieved memory dock frequency: |350.0 MHz 05 (base): m s
PLL reference dock frequency: a5 MHz {DH (base): a5 s
[~ Advanced PHY Settings tDQsG; 100 ps
Supply Voltage: 1,35V DOR3L tOH: 0,33 cydes
1O standard: S5TL-135 tDQsCE: 225 ps
tDQs3: 0.27 cydes
t05H: 0.4 cydes
tD5H: 0.13 cycles
tDss: 0.13 cydes
HNIT: 500 us
tMRD (tMRW): | cydes
RAS: 35.0 ns
tRCD: 13.75 ns
fRF: 13.75 ns
tREFI (tREFIab): |75 s
tRFC (RFCab): |250.0 ns
tR: 15.0 ns
HATR: 4 cycles
TFAW: 0.0 ne
{RRD: 10.0 ns
BRTP: 10.0 ns
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Interconnect Requirements &%

System: LoggerFPGA  Path: hps_0

Arria VV/Cyclone V Hard Processor System

altera_hps

System: LoggerFPGA  Path: hps_0

Arria V/Cyclone V Hard Processor System

altera_hps

FPGA Interfaces Peripheral Pins  HPS Clocks SDRAM

SDRAM Protocol: |ppr3 o

PHY Settings Memory Parameters  Memary Timing Board Settings

Use the Board Settings to model the board-evel effects in the timing analysis.

FPGA Interfaces  Peripheral Pins  HPS Clocks  SDRAM

The wizard supports single- and multirank configurations, Altera has determined the
effects on the output signaling of these configurations and has stored the effects on the output slew
rate and the channel uncertainty within the UniPHY MegaWizard.

i These values are representative of spedific Aftera boards. You must change the values fo account for
the board level effects for your board. You can use HyperLynx ar similar simulators to obtain
wvalues that are representative of your board,

SDRAM Protocol: \ppR3

PHY Settings Memory Parameters  Memary Timing  Board Settings

|' Setup and Hold Derating

The slew rate of the output signals affects the setup and hold times of the memory device.

Apply memory parameters from the manufacturer data sheet
Apply device presets from the preset list on the right.

‘fou can specify the slew rate of the output signals to refer to their effect on the setup and hold times of
both the address and command signals and the DQ signals, or specify the setup and hold times directly.

Derating method: (@) Use Altera's default settings

Memory vendar: JEDEC -

() Specify slew rates to calaulate setup and hold times

() Specify setup and hold times directly

Memory format: Discrete Device

CK/CK# slew rate (Differential): 2.0
3 . Address and command slew rate: 1.0
Memory dEVIEE SDEEd gradEI Euu'u b MHZ DQS/DQS# slew rate (Differential): 2.0
Total interface width: 32 DQ slew rate: 10 Vfns
Hs: 0.305 ns
Mumber of DQS groups: 4 H: 0.21 =
Ds: 0.145 ns
Mumber of chip select/depth expansion: |y ., toH: D .
Mumber of docks: 1 e e e,
hal Channel Signal Integrity is a measure of the distortion of the eye due to intersymbol interference
2 or crosstalk or other effects. Typically when going from a single-rank configuration to a multirank
Row address 'I\'Idﬂ'l: 15 configuration there is an increase in the channel loss as there are multiple stubs causing
reflections. Please perform your channel signal integrity simulations and enter the extra channel
. uncertainty as compared to Altera's reference eye diagram.
I '
Cnlumn address “Idﬂ-ll 10 Derating Method: (®) Use Altera's default settings
Bank—ﬁddress Widﬂj: 3 () Specify channel uncertainty values
Address and command eye reduction (setup): 0.0 ne
EnablE oM pinS Address and command eye reduction (hold): 0.0 e
‘Write DQ eye reduction: 0.0 ne
DQS# EnablE ‘Write Delta DQS arrival time: 0.0 s
Read DQ eye reduction: 0.0 s
Read Delta DQS arrival time: 0.0 s
|' Memory Initialization Options T
Mirror Addressing: i per |:h|p Select: 0 PCB traces can have skews between them that can cause timing margins to be reduced. Furthermore

skews between different ranks can further reduce the timing margin in multrank topologies.

Restore default values

Address and command parity

Maximum CK delay to DIMM/device: 0.6 ns
BL.Il'St LEl'I 'H'I: Maximum DQS delay to DIMM/device: 0.6 ns
g EurSt ‘:hop q or 8 {Oﬂ ﬂ-IE ﬁ‘j} hl Minimum delay difference between CK and DQS: -0.01 ns
Read Burst Type: Sequential o Maximum delay difference between CK and DQS: 0.01 =
q Maximum skew within DQS group: 0.02 ns
DI.L prEd‘largE DDWEF dﬂ'ﬁ'n: DLI. ﬂﬂ: e Maximum skew between DQS groups: 0.02 ns
Average delay difference between DQ and DQ5: 0.0 ns
MEI‘nOI’}' CAS |atEﬂC}' SEtﬁng: 7 Maximum skew within address and command bus: 0.02 ns
. . Average delay difference between address and command and CK: |g, ns
Output drive strength setting: RIQfE
ODT Rtt nominal value: RIQ/s e
Auto selfrefresh method: Manual o
Selfrefresh temperature: Extended
Memary write CAS latency setting: |5 .,

Dynamic QDT (Rtt_WR) value:

Dynamic OCT off ~
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Configure interconnect requirements for the system or an interface.
System-wide Requirements
Limit interconnect pipeline stages to: |1 «
Clock crossing adapter type: Handshake -
All Requirements
Identifier Setting Value
Ssystem Clock crossing adapter type Handshake
Lsystem Limit interconnect pipeline stages to 1
Ssystem Enable ECC protection FALSE
$system Automate default slave insertion FALSE
mm_interconnect_0| FPGA_Block_0_avalon_sla... Internal interconnect pipeline count 0
mm_interconnect_0| FPGA_Block_0_avalon_sla... Internal interconnect pipeline count 0
mm_interconnect_0 | cmd_mux_006.src/FPGA_... (Internal interconnect pipeline count 0
System Contents 23| Parameters %‘ InterconnectRequirements &2 | [T Address Map 92 :_:ﬂ’ (]
System: LoggerFPGA  Path: hps_0
FPGA_Block_0.master FPGA_Block_0.hslog_master eMMC_0.master hps_0.h2f_axi_master

CAN_Controller_D.avalon_slave_0

0:20002_0000 - 0:0002_03£F

CAN_Controller_1.avalon_slave_0

0x0002_0400

0x0002_07££

FPGA_Block_0.avalon_slave_0

0:0008_0000

0x000b_£f£F

RAM_0,avalon_slave_0

0x0020_0000

0x003f_f£fff

TickBlock_0.avalon_slave_0

0:x0000_0000

0x0000_003fF

UART_0.avalon_slave_0

0x0003_0000

0x0003_003f

UART_l.avalon_slave_0

0x0003_0100

0x0003_013£

LUART _2.avalon_siave_0

0:20003_0200

0x0003_023F

=MMC_0.avalon_slave_0

0:x0004_0000

0x0004_003f

hps_0.f2h_sdram0_data 0:x0000_0000 — Oxffff £EEE

hps_0.f2h_sdram1_data

0x0000_0000 - Oxffff ffff




