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Ve GxsL GX and SX speed grades—clock network power
(left side)
1.08/1.12 1.1/1.15@ 1.14/1.18 \'%
Vel GxBR GX and SX speed grades—clock network power
(right side)
Vel GxaL GT and ST speed grades—clock network power
(left side)
1.17 1.20 1.23 \'%
Vel GxBR GT and ST speed grades—clock network power
(right side)
Related Information

Arria V GT, GX, ST, and SX Device Family Pin Connection Guidelines
Provides more information about the power supply connection for different data rates.

HPS Power Supply Operating Conditions

Table 1-5: HPS Power Supply Operating Conditions for Arria V SX and ST Devices

This table lists the steady-state voltage and current values expected from Arria V system-on-a-chip (SoC) devices with ARM®-based hard processor
system (HPS). Power supply ramps must all be strictly monotonic, without plateaus. Refer to Recommended Operating Conditions for Arria V
Devices table for the steady-state voltage values expected from the FPGA portion of the Arria V SoC devices

HPS core -C4, -15, -C5, -C6 1.07 1.13
voltage and 13 1.12 1.15 1.18 v
periphery
circuitry
power
supply

Ve _nps

) The power supply value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements.
Refer to the PDN tool for the additional budget for the dynamic tolerance requirements.

@ The power supply value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements.
Refer to the PDN tool for the additional budget for the dynamic tolerance requirements.
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« Transceiver Specifications for Arria V GT and ST Devices on page 1-29
Provides the specifications for transmitter, receiver, and reference clock I/O pin.

Switching Characteristics

This section provides performance characteristics of Arria V core and periphery blocks.
Transceiver Performance Specifications

Transceiver Specifications for Arria V GX and SX Devices

Table 1-20: Reference Clock Specifications for Arria V GX and SX Devices

Transceiver Speed Grade 4 Transceiver Speed Grade 6
Condition

Symbol/Description
I I =T [ -0
Supported I/O standards 1.2 VPCML, 1.4 V PCML,1.5 V PCML, 2.5 V PCML, Differential LVPECL®> HCSL, and LVDS
Input frequency from — 27 — 710 27 — 710 MHz
REFCLK input pins
Rise time Measure at £60 mV of — — 400 — — 400 ps
differential signal®¥
Fall time Measure at £60 mV of — — 400 — — 400 ps
differential signal@®®
Duty cycle — 45 — 55 45 — 55 %
Peak-to-peak differential — 200 — 30029/ 200 — 3002/ mV
input voltage 2000 2000

23 Differential LVPECL signal levels must comply to the minimum and maximum peak-to-peak differential input voltage specified in this table.
29 REFCLK performance requires to meet transmitter REFCLK phase noise specification.
2% The maximum peak-to peak differential input voltage of 300 mV is allowed for DC coupled link.
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Transceiver Speed Grade 4 Transceiver Speed Grade 6

I - == I = =0
100 — — 100 — _

Symbol/Description Condition

Minimum differential eye — mV
opening at the receiver
serial input pins©®®
Vicum (AC coupled) — — 0.7/0.75/ — — 0.7/0.75/ — mV
0.8V 0.8 GV
Vicm (DC coupled) < 3.2Gbps®? 670 700 730 670 700 730 mV
85-() setting — 85 — — 85 — Q
Differential on-chip 100-Q) setting - 100 - — 100 - Q
termination resistors 120-Q setting _ 120 _ _ 120 _ o)
150-Q2 setting — 150 — — 150 — Q
tLTR(33) — — — 10 — — 10 us
tLTD(34) — 4 — — 4 — — us
tLTD_manual(as) - 4 - - 4 - - ps
tLTR_LTD_manual(36) - 15 - - 15 - - us
Programmable ppm — +62.5, 100, 125, 200, 250, 300, 500, and 1000 ppm
detector®”

The differential eye opening specification at the receiver input pins assumes that you have disabled the Receiver Equalization feature. If you enable

the Receiver Equalization feature, the receiver circuitry can tolerate a lower minimum eye opening, depending on the equalization level.

G The AC coupled Vicy = 700 mV for Arria V GX and SX in PCle mode only. The AC coupled Vicy = 750 mV for Arria V GT and ST in PCle mode
only.

32) For standard protocol compliance, use AC coupling.

trrr is the time required for the receive CDR to lock to the input reference clock frequency after coming out of reset.

tyrp is time required for the receiver CDR to start recovering valid data after the r x_i s_| ockedt odat a signal goes high.

tLTD_manual 18 the time required for the receiver CDR to start recovering valid data after the rx_i s_I ockedt odat a signal goes high when the CDR is

functioning in the manual mode.

tLTR_LTD_manual iS the time the receiver CDR must be kept in lock to reference (LTR) mode after the rx_i s_I ockedt or ef signal goes high when the

CDR is functioning in the manual mode.
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Symbol/Description

Transceiver Specifications for Arria V GT and ST Devices

Condition

Transceiver Speed Grade 3

AV-51002
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(51)

tLTD_manual — 4 — — s
tETR_LTD._manual™ — 15 — — us
Programmable ppm detector® — +62.5, 100, 125, 200, 250, 300, 500, and 1000 ppm
Run length — — — 200 Ul

Programmable equalization AC and
DC gain

AC gain setting = 0 to 3%
DC gain setting=0to 1

Refer to CTLE Response at Data Rates > 3.25 Gbps across Supported AC Gain
and DC Gain for Arria V GX, GT, SX, and ST Devices and CTLE Response at
Data Rates < 3.25 Gbps across Supported AC Gain and DC Gain for Arria V

GX, GT, SX, and ST Devices diagrams.

Table 1-29: Transmitter Specifications for Arria V GT and ST Devices

Transceiver Speed Grade 3

Symbol/Description Condition Unit
e e ]
Supported I/O standards 1.5V PCML
Data rate (6-Gbps transceiver) — 611 — 6553.6 Mbps
Data rate (10-Gbps transceiver) — 0.611 — 10.3125 Gbps
Vocum (AC coupled) — — 650 — mV
Vocum (DC coupled) < 3.2 Gbps™®® 670 700 730 mV

CD 17D _manual i$ the time required for the receiver CDR to start recovering valid data after the rx_i s_| ockedt odat a signal goes high when the CDR is

functioning in the manual mode.

©2) t]TR_LTD._manual is the time the receiver CDR must be kept in lock to reference (LTR) mode after the rx_i s_I ockedt or ef signal goes high when the
CDR is functioning in the manual mode.

(3) The rate match FIFO supports only up to +300 ppm.

4 The Quartus Prime software allows AC gain setting = 3 for design with data rate between 611 Mbps and 1.25 Gbps only.
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Condition

[ B [ 55 [ & ]
m-mmmm-m

-13,-C4

-I5,-C5

High-Speed I/0 Specifications

1-53

True Differential I/O 150 ps
Standards
TCCS
Emulated Differential | — — 300 — — 300 — 300 ps
I/0 Standards
SERDES factorJ=3to | 150 — 1250 150 — 1250 150 1050 Mbps
True Differential I/O 10176)
Standards - fHSDRDPA
(data rate) SERDES factor J =8 | 150 | — | 1600 | 150 | — | 1500 | 150 1250 | Mbps
with DPACOC)
Receiver SERDES factor ] = 3 77 _ (83) 77) _ (83) (77) (83) Mbps
to 10
fspr (data rate) SERDES factor J = 1 7) _ @9 77) _ @9 @7) 79) Mbps
to 2, uses DDR
registers
DPA Mode | DPA run length — — — | 10000 — — | 10000 | — 10000 Ul
Soft-CDR | Soft-CDR ppm tolerance — — — 300 — — 300 — 300 | +ppm
Mode
Non-DPA Sampling Window — — — 300 — — 300 — 300 ps
Mode

®3) You can estimate the achievable maximum data rate for non-DPA mode by performing link timing closure analysis. You must consider the board
skew margin, transmitter delay margin, and receiver sampling margin to determine the maximum data rate supported.
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Memory Output Clock Jitter Specifications

Table 1-45: Memory Output Clock Jitter Specifications for Arria V Devices
The memory output clock jitter measurements are for 200 consecutive clock cycles, as specified in the JEDEC DDR2/DDR3 SDRAM standard.
The memory output clock jitter is applicable when an input jitter of 30 ps (p-p) is applied with bit error rate (BER) 10712, equivalent to 14 sigma.
Altera recommends using the UniPHY intellectual property (IP) with PHYCLK connections for better jitter performance.

Parameter Clock Network | Symbol Unit

Clock period jitter PHYCLK YIT(per) | | | pS

Cycle-to-cycle period jitter PHYCLK H1T(cc) 63 90 94 ps

OCT Calibration Block Specifications

Table 1-46: OCT Calibration Block Specifications for Arria V Devices

— — 20 MHz

OCTUSRCLK Clock required by OCT calibration blocks

TocrcaL Number of OCTUSRCLK clock cycles required for Rg — 1000 — Cycles
OCT/Rt OCT calibration

TocTSHIFT Number of OCTUSRCLK clock cycles required for OCT — 32 — Cycles

code to shift out

Tgs_rT Time required between the dyn_term ctrl and oe — 2.5 — ns
signal transitions in a bidirectional I/O buffer to
dynamically switch between R¢ OCT and Rt OCT
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1-60 HPS PLL Input Jitter

HPS PLL Input Jitter

Use the following equation to determine the maximum input jitter (peak-to-peak) the HPS PLLs can tolerate. The divide value (N) is the value

AV-51002
2017.02.10

programmed into the denominator field of the VCO register for each PLL. The PLL input reference clock is divided by this value. The range of the
denominator is 1 to 64.

Maximum input jitter = Input clock period x Divide value (N) x 0.02

Table 1-50: Examples of Maximum Input Jitter

40 ns
40 ns 1.6 ns
40 ns 3.2 ns

Quad SPI Flash Timing Characteristics

Table 1-51: Quad Serial Peripheral Interface (SPI) Flash Timing Requirements for Arria V Devices

Symbol
clk

B NN A O ST

SCLK_OUT clock frequency (External clock)

Taspi_clk QSPI_CLK clock period (Internal reference 2.32 — — ns
clock)

Tdutycycle SCLK_OUT duty cycle 45 — 55 %

T qssfrst Output delay QSPI_SS valid before first clock — 1/2 cycle of — ns
edge SCLK_OUT

T qsslst Output delay QSPI_SS valid after last clock -1 — 1 ns
edge

T gio I/0O data output delay -1 — 1 ns

Tdin_start Input data valid start — — (2 + Ryelay) % ns

qupl_clk 7.52 ®)
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SD/MMC Timing Characteristics

1-65

After the Boot ROM code exits and control is passed to the preloader, software can adjust the value of dr vsel and snpl sel via the system manager.
drvsel can be set from 1 to 7 and snpl sel can be set from 0 to 7. While the preloader is executing, the values for SDMMC_CLK and SDMWMC_CLK_OUT
increase to a maximum of 200 MHz and 50 MHz respectively.

The SD/MMC interface calibration support will be available in a future release of the preloader through the SoC EDS software update.

SDMMC_CLK clock period
(Identification mode)

Tsdmme_clk (internal reference SDMMC_CLK clock period 5 — ns
clock) (Default speed mode)
SDMMC_CLK clock period 5 — ns
(High speed mode)
SDMMC_CLK_OUT clock 2500 — ns
period (Identification mode)
Tsdmme_clk_out (interface output SDMMC_CLK_OUT clock 40 — ns
clock) period (Default speed mode)
SDMMC_CLK _OUT clock 20 — ns
period (High speed mode)
Tdutycycle SDMMC_CLK_OUT duty cycle 45 55 %
T4 SDMMC_CMD/SDMMC_D (Tsamme_ck X drvsel )/2 | (Tsgmme_clk X dr vsel )/2 ns
output delay -1.23@7 +1.69 &7
Tsu Input setup time 1.05 - (Tsdmme_clk X — ns
snpl sel )/2 ©8)
Ty Input hold time (Tsdmme_clk X snpl sel )/ — ns

2 (88)

®7) drvsel is the drive clock phase shift select value.
®8 snpl sel is the sample clock phase shift select value.
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Figure 1-15: MDIO Timing Diagram

MDC | / \

12C Timing Characteristics

MDIO_OUT |

ﬂ - T, £
X

MDIO_IN

I2C Timing Characteristics

Table 1-59: I2C Timing Requirements for Arria V Devices

clk

10 — 2.5 —

1-69

Serial clock (SCL) clock period us
Tlkhigh SCL high time 4.7 — 0.6 — us
T dklow SCL low time 4 — 1.3 — us
T, Setup time for serial data line (SDA) data to SCL 0.25 — 0.1 — us
Ty Hold time for SCL to SDA data 0 3.45 0 0.9 us
Ty SCL to SDA output data delay — 0.2 — 0.2 us
Tsu_start Setup time for a repeated start condition 4.7 — 0.6 — us
Tha_start Hold time for a repeated start condition 4 — 0.6 — us
Tou_stop Setup time for a stop condition 4 — 0.6 — us
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Vox

Output differential cross point voltage

W

High-speed I/O block—Clock boost factor

Document Revision History

o e [ e

December 2016

2016.12.09

Updated Vi (AC coupled) specifications in Receiver Specifications for Arria V GX and SX Devices table.

Added maximum specification for T4 in Management Data Input/Output (MDIO) Timing Requirements for
Arria V Devices table.

Updated Tj,;; specifications in the following tables:

« FPP Timing Parameters When DCLK-to-DATA[] Ratio is 1 for Arria V Devices
« FPP Timing Parameters When DCLK-to-DATA[] Ratio is >1 for Arria V Devices
+ AS Timing Parameters for AS x1 and x4 Configurations in Arria V Devices

+ PS Timing Parameters for Arria V Devices

June 2016

2016.06.10

Changed pin capacitance to maximum values.
Updated SPI Master Timing Requirements for Arria V Devices table.

o Added Ty, and T}, specifications.

o Removed T4,max Specifications.

Updated SPI Master Timing Diagram.

Updated T spec from maximum to minimum in I?C Timing Requirements for Arria V Devices table.
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DC input voltage -0.5
Vo Output voltage — 0 — Veeaio A%
Commercial 0 — 85 °C
T Operating junction temperature
Industrial -40 — 100 °C
P | Standard POR 200 ps — 100 ms —
t ower su ramp time
RAMP PPy Tamp Fast POR 200 pis _ 4ms _

Recommended Transceiver Power Supply Operating Conditions

Table 2-6: Recommended Transceiver Power Supply Operating Conditions for Arria V GZ Devices

SN = - R N T O

2.85 3.15
X%C‘(*IZOG)XBL Transceiver channel PLL power supply (left side) \Y%
2.375 2.5 2.625
Veen 2.85 3.0 3.15
cC {19) (120) Transceiver channel PLL power supply (right side) A%
GXBR 2.375 2.5 2.625
Veenrp L Transceiver hard IP power supply (left side) 0.82 0.85 0.88 A%
Veensst L Transceiver PCS power supply (left side) 0.82 0.85 0.88 A%
Veeusst R Transceiver PCS power supply (right side) 0.82 0.85 0.88 A%

(114)

(118)

(119)

(120)

The power supply value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements.
Refer to the PDN tool for the additional budget for the dynamic tolerance requirements.

This value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements. Refer to the
PDN tool for the additional budget for the dynamic tolerance requirements.
This supply must be connected to 3.0 V if the CMU PLL, receiver CDR, or both, are configured at a base data rate > 6.5 Gbps. Up to 6.5 Gbps, you can
connect this supply to either 3.0 Vor 2.5 V.

When using ATX PLLs, the supply must be 3.0 V.
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0.0297

2.5 0.0344

dR/dV OCT variation with voltage without re-calibration 1.8 0.0499 %/mV
1.5 0.0744
1.2 0.1241
3.0 0.189
2.5 0.208

dR/dT OCT variation with temperature without re-calibration 1.8 0.266 %/°C
1.5 0.273
1.2 0.317

Pin Capacitance

Table 2-13: Pin Capacitance for Arria V GZ Devices

Ciors Input capacitance on the top and bottom I/O pins
Ciorr Input capacitance on the left and right I/O pins pF
Coutrs Input capacitance on dual-purpose clock output and feedback pins pF
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1/0 Standard Specifications

Table 2-19: Differential SSTL 1/0 Standards for Arria V GZ Devices

Vaumciog (V)
_ m-mmmm-mm“
SSTL-2 Class I 2.375 2.625 VCCIO VCCIO/2 VCCIO/2 VCCIO + 0.6
I +0.6 -0.2 +0.2
SSTL-18 Class L 1.71 1.8 1.89 0.25 VCCIO VCCIO/2 — VCCIO/2 0.5 VCCIO + 0.6
I +0.6 -0.175 +0.175
SSTL-15 Class I, | 1.425 1.5 1.575 0.2 azn Vecio/2 — Vecio/2 0.35 —
I -0.15 +0.15
SSTL-135 1.283 1.35 1.45 0.2 az7 VCCIO/2 VCCIO/Z VCCIO/2 Z(VIH(AC) 2(VIL(AC) - VREF)
Class I, IT -0.15 +0.15 - VrEer)
SSTL-125 1.19 1.25 1.31 0.18 127) Veao/2 | Veao/2 | Veao/2 | 2(Vigac) —
Class I, II -0.15 +0.15 - VREF)
SSTL-12 1.14 1.2 1.26 0.18 — VREF Veeio/2 VREF -0.30 0.30
Class I, IT -0.15 +0.15

Table 2-20: Differential HSTL and HSUL I/O Standards for Arria V GZ Devices

1/0 Standard

m-mmmm—mm-mmm

HSTL-18 Class 1.71

I, 11

HSTL-15 Class 1.425 1.5 1.575 0.2 — 0.68 — 0.9 0.68 — 0.9 0.4 —
I, 1I

(127 The maximum value for Vgwing(pe) is not defined. However, each single-ended signal needs to be within the respective single-ended limits (Vyypc)

and VIL(DC))'
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Transceiver Speed Grade 2 Transceiver Speed Grade 3
Symbol/Description Conditions
VCO post-divider 8000 — 12500 8000 — 10312.5 Mbps
L=2

Supported data rate range L=4 4000 _ 6600 4000 | — 6600 Mbps
L=80%) 2000 — 3300 2000 — 3300 Mbps

tpll_powerdown ) - 1 - - 1 - - us

tpll_tock "> — — — 10 — — 10 us

Related Information

o Arria V Device Overview
For more information about device ordering codes.

« Transceiver Clocking in Arria V Devices
For more information about clocking ATX PLLs.

o Dynamic Reconfiguration in Arria V Devices
For more information about reconfiguring ATX PLLs.

Fractional PLL

Table 2-28: Fractional PLL Specifications for Arria V GZ Devices

Speed grades shown refer to the PMA Speed Grade in the device ordering code. The maximum data rate could be restricted by the Core/PCS speed
grade. Contact your Altera Sales Representative for the maximum data rate specifications in each speed grade combination offered. For more
information about device ordering codes, refer to the Arria V Device Overview.

(155 This clock can be further divided by central or local clock dividers making it possible to use ATX PLL for data rates < 1 Gbps. For more information
about ATX PLLs, refer to the Transceiver Clocking in Arria V Devices chapter and the Dynamic Reconfiguration in Arria V Devices chapter.

159 to11_powerdown 15 the PLL powerdown minimum pulse width.

(157) toll_lock is the time required for the transmitter CMU/ATX PLL to lock to the input reference clock frequency after coming out of reset.
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DSP Block Specifications 2-41

kVALUE

Numerator of Fraction

8388608

2147483648

frEs

Resolution of VCO frequency (finprp = 100 MHz)

390625

5.96

0.023

Hz

Related Information

« Duty Cycle Distortion (DCD) Specifications on page 2-56
« DLL Range Specifications on page 2-53

DSP Block Specifications

Table 2-35: DSP Block Performance Specifications for Arria V GZ Devices

Modes using One DSP Block

Three 9 x 9 480 420 MHz
One 18 x 18 480 420 400 MHz
Two partial 18 x 18 (or 16 x 16) 480 420 400 MHz
One 27 x 27 400 350 MHz
One 36 x 18 400 350 MHz
One sum of two 18 x 18 (One sum of two 16 x 16) 400 350 MHz
One sum of square 400 350 MHz
One 18 x 18 plus 36 (a x b) + ¢ 400 350 MHz
Modes using Two DSP Blocks

Three 18 x 18 400 350 MHz
One sum of four 18 x 18 380 300 MHz

Arria V GZ Device Datasheet

D Send Feedback

Altera Corporation


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Arria%C2%A0V%C2%A0GZ%20Device%20Datasheet%20(AV-51002%202017.02.10)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

AV-51002

2-42 Memory Block Specifications 2017.02.10

T wemae
I RN R

One sum of two 27 x 27 380 300 | 290 MHz

One sum of two 36 x 18 380 300 MHz

One complex 18 x 18 400 350 MHz

One 36 x 36 380 300 MHz

Modes using Three DSP Blocks

One complex 18 x 25 340 275 265 MHz

Modes using Four DSP Blocks

One complex 27 x 27 350 310 MHz

Memory Block Specifications

Table 2-36: Memory Block Performance Specifications for Arria V GZ Devices

To achieve the maximum memory block performance, use a memory block clock that comes through global clock routing from an on-chip PLL set
to 50% output duty cycle. Use the Quartus II software to report timing for this and other memory block clocking schemes.

When you use the error detection cyclical redundancy check (CRC) feature, there is no degradation in Fyjax.

Memory

Single port, all supported widths MHz
Simple dual-port, x32/x64 depth 0 1 400 315 400 315 MHz
MLAD Simple dual-port, x16 depth (178 0 1 533 400 533 400 MHz
ROM, all supported widths 0 1 500 450 500 450 MHz

(178) The Fyax specification is only achievable with Fitter options, MLAB Implementation In 16-Bit Deep Mode enabled.
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I S

Diode ideality factor | 1.006 | 1.008 | 1.010

2-44 Periphery Performance

Periphery Performance

I/O performance supports several system interfaces, such as the LVDS high-speed I/O interface, external memory interface, and the PCI/PCI-X
bus interface. General-purpose I/O standards such as 3.3-, 2.5-, 1.8-, and 1.5-LVTTL/LVCMOS are capable of a typical 167 MHz and 1.2-LVCMOS
at 100 MHz interfacing frequency with a 10 pF load.

Note: The actual achievable frequency depends on design- and system-specific factors. Ensure proper timing closure in your design and perform
HSPICE/IBIS simulations based on your specific design and system setup to determine the maximum achievable frequency in your system.

High-Speed I/0 Specification

High-Speed Clock Specifications

Table 2-39: High-Speed Clock Specifications for Arria V GZ Devices
When ] = 3 to 10, use the serializer/deserializer (SERDES) block.
When J =1 or 2, bypass the SERDES block.
For LVDS applications, you must use the PLLs in integer PLL mode.
Arria V GZ devices support the following output standards using true LVDS output buffer types on all I/O banks.

o True RSDS output standard with data rates of up to 230 Mbps
o True mini-LVDS output standard with data rates of up to 340 Mbps
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2-58 DCLK-to-DATA[] Ratio (r) for FPP Configuration

Table 2-55: DCLK-to-DATA[] Ratio for Arria V GZ Devices

AV-51002
2017.02.10

Depending on the DCLK-to-DATA[ ] ratio, the host must send a DCLK frequency that is r times the data rate in bytes per second (Bps), or words per
second (Wps). For example, in FPP x16 when the DCLK-to-DATA[ ] ratio is 2, the DCLK frequency must be 2 times the data rate in Wps. Arria V GZ

devices use the additional clock cycles to decrypt and decompress the configuration data.

Configuration Scheme Design Security DCLK-to-DATA[] Ratio

Disabled Disabled

Disabled Enabled 1
FPP x8

Enabled Disabled 2

Enabled Enabled 2

Disabled Disabled 1

Disabled Enabled 2
FPP x16

Enabled Disabled 4

Enabled Enabled 4

Disabled Disabled 1

Disabled Enabled 4
FPP x32

Enabled Disabled 8

Enabled Enabled 8

Altera Corporation
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2-64 FPP Configuration Timing when DCLK to DATA[] > 1 2017.02.10
tcpacu CONF_DONE high to CLKUSR enabled 4 x maximum DCLK
period
tepauMc CONF_DONE high to user mode with CLKUSR option on tepacyu + — —

(8576 x CLKUSR
period) @1

Related Information

o DCLK-to-DATA[] Ratio (r) for FPP Configuration on page 2-57
o Configuration, Design Security, and Remote System Upgrades in Arria V Devices

(215 To enable the CLKUSR pin as the initialization clock source and to obtain the maximum frequency specification on these pins, refer to the
“Initialization” section of the Configuration, Design Security, and Remote System Upgrades in Arria V Devices chapter.
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Table 2-62: Uncompressed .rbf Sizes for Arria V GZ Devices

Member Code Configuration .rbf Size (bits) IOCSR .rbf Size (bits) 223

137,598,880 562,208
E3 137,598,880 562,208
ArriaV GZ
E5 213,798,880 561,760
E7 213,798,880 561,760

Table 2-63: Minimum Configuration Time Estimation for Arria V GZ Devices

Active Serial 224

Fast Passive Parallel (225

—
100 344

DCLK (MHz) Min Config Time Width DCLK (MHz) Min Config Time
(ms) (ms)
32 100 43

4
E3 4 100 344 32 100 43
ArriaV GZ
E5 4 100 534 32 100 67
E7 4 100 534 32 100 67

Remote System Upgrades Circuitry Timing Specification

Table 2-64: Remote System Upgrade Circuitry Timing Specifications

I S O S S

t (226)
RU_nCONFIG

tRU nRSTIMER =7 250 _ s

(223) The IOCSR .rbf size is specifically for the Configuration via Protocol (CvP) feature.
(229 DCLK frequency of 100 MHz using external CLKUSR.
(225 Max FPGA FPP bandwidth may exceed bandwidth available from some external storage or control logic.
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