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This datasheet describes the electrical characteristics, switching characteristics, configuration specifications, and I/O timing for Arria® V devices.

Arria V devices are offered in commercial and industrial grades. Commercial devices are offered in —C4 (fastest), -C5, and —C6 speed grades.
Industrial grade devices are offered in the -I3 and -I5 speed grades.

Related Information

Arria V Device Overview
Provides more information about the densities and packages of devices in the Arria V family.

Electrical Characteristics

The following sections describe the operating conditions and power consumption of Arria V devices.

Operating Conditions
Arria V devices are rated according to a set of defined parameters. To maintain the highest possible performance and reliability of the Arria V
devices, you must consider the operating requirements described in this section.

Absolute Maximum Ratings

This section defines the maximum operating conditions for Arria V devices. The values are based on experiments conducted with the devices and
theoretical modeling of breakdown and damage mechanisms.

The functional operation of the device is not implied for these conditions.
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Recommended Operating Conditions 1-5

Vee Core voltage power supply IS L7 b M

-13 1.12 1.15 1.18 \Y%

Veep Periphery ci'rcuitry, PCle hard IP block, -C4, -I5, -C5, -Cé 1.07 1.1 1.13 \4

and transceiver PCS power supply I3 1.12 1.15 1.18 Vv

33V 3.135 33 3.465 \%

o 3.0V 2.85 3.0 3.15 \%

Veerom Configuration pins power supply S5V 3375 35 oy v

1.8V 1.71 1.8 1.89 \%

Vee aux Auxiliary supply — 2.375 2.5 2.625 A%

Veepar? Battery back-up power supply - 1.2 - 3.0 \
(For design security volatile key register)

33V 3.135 33 3.465 \%

Veerp® I/O pre-driver power supply 3.0V 2.85 3.0 3.15 A%

25V 2.375 2.5 2.625 A%

()" 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.

@ If you do not use the design security feature in Arria V devices, connect Vccpar to a 1.5-V, 2.5-V, or 3.0-V power supply. Arria V power-on reset

(POR) circuitry monitors Vcpar. Arria V devices do not exit POR if Vcpar is not powered up.

® Veepp must be 2.5 V when Vo is 2.5, 1.8, 1.5, 1.35, 1.25, or 1.2 V. Vcpp must be 3.0 V when Vg is 3.0 V. Vcpp must be 3.3 V when Vg is

33 V.
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Transceiver Power Supply Operating Conditions

Table 1-4: Transceiver Power Supply Operating Conditions for Arria V Devices

\Y Transceiver high voltage power (left side)
CCA-GXBL gavonasep 2.375 2.500 2.625
Veca GXBR Transceiver high voltage power (right side)
Vcer_GXBL GX and SX speed grades—receiver power (left
side)
1.08/1.12 1.1/1.15© 1.14/1.18 A\
VCCR_GXBR GX and SX speed grades—receiver power (right
side)
VCCR_GXBL GT and ST speed grades—receiver power (left
side)
1.17 1.20 1.23 A\
VCCR_GXBR GT and ST speed grades—receiver power (right
side)
Veer GxsL Gzl( e)md SX speed grades—transmitter power (left
side
1.08/1.12 1.1/1.15© 1.14/1.18 \
Veer GxBr GX and SX speed grades—transmitter power
(right side)
Veer GxsL GT and ST speed grades—transmitter power (left
side)
1.17 1.20 1.23 \%
Veer GxBr GT and ST speed grades—transmitter power (right
side)
\Y Transmitter output buffer power (left side)
CCH-GXBL P P 1.425 1.500 1575 Vv
VceH GXBR Transmitter output buffer power (right side)

) 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.

©) For data rate <=3.2 Gbps, connect Vocr_GxsL/R VoCT_GXBL/R OF Ve xaL/r to either 1.1-V or 1.15-V power supply. For data rate >3.2 Gbps,
connect Voer GxBL/R YCCT_GXBL/R OF Vecr GxsL/R to a 1.15-V power supply. For details, refer to the Arria V GT, GX, ST, and SX Device Family Pin
Connection Guidelines.
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Figure 1-1: Equation for OCT Variation Without Recalibration

dR dR

The definitions for the equation are as follows:

o The Rpcr value calculated shows the range of OCT resistance with the variation of temperature and Vcjo.
o Rgcap is the OCT resistance value at power-up.

o AT is the variation of temperature with respect to the temperature at power up.

« AV is the variation of voltage with respect to the Vo¢jo at power up.

o dR/dT is the percentage change of Rgca with temperature.

« dR/dV is the percentage change of Rgca, with voltage.

OCT Variation after Power-Up Calibration

Table 1-10: OCT Variation after Power-Up Calibration for Arria V Devices

This table lists OCT variation with temperature and voltage after power-up calibration. The OCT variation is valid for a Vo range of £5% and a
temperature range of 0°C to 85°C.

3.0

0.100
2.5 0.100
1.8 0.100
dR/dv OCT variation with voltage without recalibration 1.5 0.100 %/mV
1.35 0.150
1.25 0.150
1.2 0.150
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I/0 Standard Specifications

1/0 Standard Specifications

1-17

Tables in this section list the input voltage (Vg and Vi), output voltage (Vg and V), and current drive characteristics (Iog and Igy) for various

I/O standards supported by Arria V devices.

You must perform timing closure analysis to determine the maximum achievable frequency for general purpose I/O standards.

Single-Ended I/0 Standards

Table 1-14: Single-Ended I/0 Standards for Arria V Devices

/O Standard Veeio (V) Vi (V) Viu (V) Vo (V) Von (V) |OL(13) o1 (mA)
andar OH m
| Min | Tp | Max | Min | Ma | Mn [ Max | Mx [ mn | (W
3.3-V 3.135 3.3 3.465 -0.3 0.8 1.7 3.6 0.45 2.4 4 -4
LVTTL
3.3-V 3.135 3.3 3.465 -0.3 0.8 1.7 3.6 0.2 Vecio - 0.2 2 -2
LVCMOS
3.0-V 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.4 2.4 2 -2
LVTTL
3.0-V 2.85 3 315 | -0.3 0.8 1.7 3.6 0.2 Veeo-02 | 0.1 0.1
LVCMOS
3.0-V PCI 2.85 3 3.15 — 0.3 x VCCIO 0.5 x VCCIO VCCIO +0.3 0.1 x VCCIO 0.9 x VCCIO 1.5 -0.5
3.0-V 2.85 3 3.15 = 0.35 x VCCIO 0.5 x VCCIO VCCIO +0.3 0.1 x VCCIO 0.9 x VCCIO 1.5 -0.5
PCI-X
25V 2.375 2.5 2.625 -0.3 0.7 1.7 3.6 0.4 2 1 -1
1.8V 1.71 1.8 1.89 -0.3 0.35 x VCCIO 0.65 x VCCIO VCCIO + 0.3 0.45 VCCIO -0.45 2 -2
15V 1.425 1.5 1.575 -0.3 0.35 x VCCIO 0.65 x VCCIO VCCIO +0.3 [0.25x% VCCIO 0.75 x VCCIO 2 -2
1.2V 1.14 1.2 1.26 -0.3 0.35 x VCCIO 0.65 x VCCIO VCCIO +0.3 | 0.25 % VCCIO 0.75 x VCCIO 2 -2

(13 To meet the I and Iy specifications, you must set the current strength settings accordingly. For example, to meet the 3.3-V LVTTL specification (4
mA), you should set the current strength settings to 4 mA. Setting at lower current strength may not meet the Iy and Iy specifications in the

datasheet.
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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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Table 1-31: Transceiver-FPGA Fabric Interface Specifications for Arria V GT and ST Devices

Transceiver Speed Grade 3

Interface speed (PMA direct mode) 50 153.6%9), 16167 MHz
Interface speed (single-width mode) 25 187.5 MHz
Interface speed (double-width mode) 25 163.84 MHz

Related Information

CTLE Response at Data Rates > 3.25 Gbps across Supported AC Gain and DC Gain on page 1-35
CTLE Response at Data Rates < 3.25 Gbps across Supported AC Gain and DC Gain on page 1-36

(56) The maximum frequency when core transceiver local routing is selected.
7 The maximum frequency when core transceiver network routing (GCLK, RCLK, or PCLK) is selected.
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I - I
Symbol Condition
m-mmmm-m
ty jtter -Emulated Total Jitter for Data 300 ps
Differential I/O Rate 600 Mbps - 1.25
Standards with Three Gbps
External Output Resistor | Torq] Jitter for Data | — | — | 016 | — — o018 | — | — | o021 | Ul
Network Rate < 600 Mbps
ty jitter -Emulated — — — 0.15 — — 0.15 — — 0.15 Ul
Differential I/O
Standards with One
External Output
Resistor Network
tpuTy TX output clock duty | 45 50 55 45 50 55 45 50 55 %
cycle for both True
and Emulated
Differential I/O
Standards
True Differential I/O — — 160 — — 180 — — 200 ps
Standards®?
Emulated Differential | — — 250 — — 250 — — 300 ps
I/O Standards with
toren and t Three External Output
RISE FALL Resistor Network
Emulated Differential | — — 500 — — 500 — — 500 ps
I/O Standards with
One External Output

Resistor Network

2) This applies to default pre-emphasis and Vp settings only.
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FPP Configuration Timing

FPP Configuration Timing 1-77

DCLK-to-DATA[] Ratio (r) for FPP Configuration
Fast passive parallel (FPP) configuration requires a different DCLK-to-DATA[ ] ratio when you turn on encryption or the compression feature.

Depending on the DCLK-to-DATA[ ] ratio, the host must send a DCLK frequency that is r times the DATA[ ] rate in byte per second (Bps) or word per
second (Wps). For example, in FPP x16 where the r is 2, the DCLK frequency must be 2 times the DATA[ ] rate in Wps.

Table 1-65: DCLK-to-DATA[] Ratio for Arria V Devices

1
On off 1
FPP (8-bit wide)
off On 2
On On 2
off off 1
On off 2
FPP (16-bit wide)
off On 4
On On 4

FPP Configuration Timing when DCLK-to-DATA[] =1

When you enable decompression or the design security feature, the DCLK-to-DATA[ ] ratio varies for FPP x8 and FPP x16. For the respective DCLK-
to-DATA[ ] ratio, refer to the DCLK-to-DATA[ ] Ratio for Arria V Devices table.

Table 1-66: FPP Timing Parameters When DCLK-to-DATA[] Ratio is 1 for Arria V Devices

tcracD NCONFI Glow to CONF_DONE low
tcrasTo NCONFI Glow to nSTATUS low — 600 ns
tcrg nCONFI Glow pulse width 2 — s
Arria V GX, GT, SX, and ST Device Datasheet Altera Corporation
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Glossary 1-89

Transmitter Output Waveforms
Single-Ended Waveform
Positive Channel (p) = VH
""""" % \ Vop
Negative Channel (n) = Vg
Vem
Al Ground
Differential Waveform
Vob
v y p-n= ov
Vop
fHscix Left/right PLL input clock frequency.
fHSDR High-speed I/O block—Maximum/minimum LVDS data transfer rate (fyspr =1/TUI), non-DPA.
fHSDRDPA High-speed I/O block—Maximum/minimum LVDS data transfer rate (fysprppa =1/TUI), DPA.
] High-speed I/O block—Deserialization factor (width of parallel data bus).
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I T S

August 2013 3.5 « Removed “Pending silicon characterization” note in Table 29.
« Updated Table 25.

August 2013 34 « Removed Preliminary tags for Table 1, Table 2, Table 3, Table 4, Table 5, Table 6, Table 7, Table 9, Table 12,

Table 13, Table 14, Table 15, Table 16, Table 17, Table 18, Table 19, Table 20, Table 21, Table 22, Table 23,
Table 24, Table 25, Table 26, Table 27, Table 28, Table 29, Table 30, Table 31, Table 35, Table 36, Table 51,
Table 53, Table 54, Table 55, Table 56, Table 57, Table 60, Table 62, and Table 64.

« Updated Table 1, Table 3, Table 11, Table 19, Table 20, Table 21, Table 22, Table 25, and Table 29.

June 2013 3.3 Updated Table 20, Table 21, Table 25, and Table 38.

May 2013 = « Added Table 37.
« Updated Figure 8, Figure 9, Figure 20, Figure 22, and Figure 23.

« Updated Table 1, Table 5, Table 10, Table 13, Table 19, Table 20, Table 21, Table 23, Table 29, Table 39, Table
40, Table 46, Table 56, Table 57, Table 60, and Table 64.

« Updated industrial junction temperature range for -13 speed grade in “PLL Specifications” section.

March 2013 3.1 « Added HPS reset information in the “HPS Specifications” section.

o Added Table 60.
« Updated Table 1, Table 3, Table 17, Table 20, Table 29, and Table 59.
» Updated Figure 21.
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Transceiver Power Supply Requirements

Table 2-7: Transceiver Power Supply Voltage Requirements for Arria V GZ Devices
If BOTH of the following conditions are true: 1.05

+ Data rate > 10.3 Gbps.
o DFE is used.

If ANY of the following conditions are true 23 1.0 30

o ATXPLL is used.
o Data rate > 6.5Gbps.

« DFE (data rate < 10.3 Gbps), AEQ, or EyeQ feature
is used.

1.5 \Y%

If ALL of the following conditions are true: 0.85 25

o ATXPLL is not used.
o Data rate < 6.5Gbps.
« DFE, AEQ, and EyeQ are not used.

DC Characteristics
Supply Current
Standby current is the current drawn from the respective power rails used for power budgeting.

Use the Excel-based Early Power Estimator (EPE) to get supply current estimates for your design because these currents vary greatly with the
resources you use.

(122) If the VCCR_GXB and VCCT_GXB supplies are set to 1.0 V or 1.05 V, they cannot be shared with the VCC core supply. If the VCCR_GXB and
VCCT_GXB are set to 0.85 V, they can be shared with the VCC core supply.
(123 Choose this power supply voltage requirement option if you plan to upgrade your design later with any of the listed conditions.
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AV-51002
2017.02.10 On-Chip Termination (OCT) Specifications 2-11

Calibration Accuracy

Symbol Description Conditions

25-Q Rg Internal series termination with Veeio =3.0,25,1.8,1.5,12V +15 +15 %
calibration (25-() setting)

50-Q Rg Internal series termination with Veceio =3.0,2.5,1.8,1.5,1.2V +15 +15 %
calibration (50-(2 setting)

34-0) and 40-Q Rg Internal series termination with Vecio =1.5,1.35,1.25,1.2V +15 +15 %
calibration (34-Q) and 40-() setting)

48-Q), 60-Q, 80-Q, and Internal series termination with Vecio=12V +15 +15 %

240-Q Rg calibration (48-Q, 60-), 80-Q), and 240-Q)
setting)

50-Q Ry Internal parallel termination with Veco=25,1.8,1.5,12V -10 to +40 -10 to %
calibration (50-Q) setting) +40

20-Q, 30-Q, 40-Q, 60-Q), | Internal parallel termination with Vecio=1.5,1.35,125V -10 to +40 -10 to %

and 120-Q Ry calibration (20-Q, 30-Q, 40-Q, 60-Q, and +40
120-Q setting)

60-Q and 120-Q Ry Internal parallel termination with Vecio=1.2 -10 to +40 -10 to %
calibration (60-Q) and 120-() setting) +40

25-Q Rg Jeft_shift Internal left shift series termination with | Vgcio = 3.0, 2.5,1.8, 1.5, 1.2V +15 +15 %

calibration (25-Q Rg Jefi_shifi setting)

Table 2-11: OCT Without Calibration Resistance Tolerance Specifications for Arria V GZ Devices

Symbol Description Conditions Unit
‘ %

4,14
25-Q R, 50-Q Ry Internal series termination without Vecio=3.0and 2.5V +40 +40
calibration (25-Q) setting)
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. AV-51002
2-26 Receiver 2017.02.10

Transceiver Speed Grade 2 Transceiver Speed Grade 3

Symbol/Description Conditions
NN N T TN N
— 600 — — 600 —

Veer gxp =085V mV
full bandwidth
Veer gxp =085V — 600 — — 600 — mV
half bandwidth
Viem (AC and DC coupled)
Veer gxp=1.0V — 700 — — 700 = mV
full bandwidth
Veer gxp=1.0V — 700 — — 700 — mV
half bandwidth
tLTR (149) — — = 10 = — 10 us
tyrp %0 — 4 — — 4 — — us
tLTD_manual 1) — 4 — — 4 — — us
tLTR_LTD_manual (152 — 15 — — 15 — _ us
Programmable equalization Full bandwidth (6.25 GHz) — — 16 — — 16 dB
(AC Gain) Half bandwidth (3.125 GHz)

(149 t; g is the time required for the receive CDR to lock to the input reference clock frequency after coming out of reset.

(150) ¢/ 1 is time required for the receiver CDR to start recovering valid data after the r x_i s_| ockedt odat a signal goes high.

5D t17D_manual is 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.

(52 /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.
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AV-51002
Clock Network Data Rate 2-31

2017.02.10
Transceiver Speed Grade 2 Transceiver Speed Grade 3
Supported data range — 3250/ 3250/ Mbps
312505 3125 059
tpll_powerdown(lsg) - 1 - - 1 - - Hs
tpll_lock ") — — — 10 — 10 us
Related Information

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

Clock Network Data Rate

Table 2-29: Clock Network Maximum Data Rate Transmitter Specifications

Valid data rates below the maximum specified in this table depend on the reference clock frequency and the PLL counter settings. Check the
MegaWizard message during the PHY IP instantiation.
ATX PLL CMU PLL (161 fPLL

Clock Network Non- bonded Bonded Channel |Non-bonded| Bonded Channel |Non-bonded| Bonded Channel
Mode (Gbps) | Mode (Gbps) Span Mode (Gbps) | Mode (Gbps) Span Mode (Gbps) | Mode (Gbps) Span

x]1 (162) 12.5 12.5 3.125
x6 (162) — 12.5 6 — 12.5 6 — 3.125 6
x6 PLL Feedback 16 | — 12.5 Side-wide — 12.5 Side-wide — — —

(159 ‘When you use fPLL as a TXPLL of the transceiver.

U39 to11_powerdown 15 the PLL powerdown minimum pulse width.

(160) 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.
(161) ATX PLL is recommended at 8 Gbps and above data rates for improved jitter performance.

(162 Channel span is within a transceiver bank.

(163 Side-wide channel bonding is allowed up to the maximum supported by the PHY IP.
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AV-51002
2-38 PLL Specifications 2017.02.10

Output frequency for an internal global or regional
clock (C3, I3L speed grade)
four ¢
Output frequency for an internal global or regional — — 580 MHz
clock (C4, 14 speed grade)
Output frequency for an external clock output (C3, — — 667 MHz
I3L speed grade)
four_exr "
- Output frequency for an external clock output (C4, — — 533 MHz
14 speed grade)
touTDUTY Duty cycle for a dedicated external clock output 45 50 55 %
(when set to 50%)
tecomp External feedback clock compensation time — — 10 ns
{DYCONFIGCLK Dynamic configuration clock for mgnt _cl k and — — 100 MHz
scancl k
tLock Time required to lock from the end-of-device — — 1 ms
configuration or deassertion of ar eset
tbLOCK Time required to lock dynamically (after switchover — — 1 ms
or reconfiguring any non-post-scale counters/
delays)
PLL closed-loop low bandwidth — 0.3 — MHz
feLew PLL closed-loop medium bandwidth — 1.5 — MHz
PLL closed-loop high bandwidth 170 — 4 — MHz
tpLL PSERR Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on the ar eset signal 10 — — ns

(169 This specification is limited by the lower of the two: I/O fy;ax or four of the PLL.
(170) High bandwidth PLL settings are not supported in external feedback mode.
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2-54 Memory Output Clock Jitter Specifications

AV-51002
2017.02.10

4 120 128 ps

Memory Output Clock Jitter Specifications

Table 2-50: Memory Output Clock Jitter Specification for Arria V GZ Devices

The clock jitter specification applies to the memory output clock pins generated using differential signal-splitter and DDIO circuits clocked by a
PLL output routed on a PHY, regional, or global clock network as specified. Altera recommends using PHY clock networks whenever possible.

The clock jitter specification applies to the memory output clock pins clocked by an integer PLL.

The memory output clock jitter is applicable when an input jitter of 30 ps peak-to-peak is applied with bit error rate (BER) -12, equivalent to 14

sigma.

C3 I3L

C4,14

mmmm _

Clock period jitter YIT(per) ps
Regional Cycle-to-cycle period jitter 1T (o) -110 110 -110 110 ps
Duty cycle jitter HIT(duty) -82.5 82.5 -82.5 82.5 ps
Clock period jitter HIT(per) -82.5 82.5 -82.5 82.5 ps
Global Cycle-to-cycle period jitter H1T(co) -165 165 -165 165 ps
Duty cycle jitter tIT(duty) -90 90 -90 90 ps
Clock period jitter HIT(per) -30 30 -35 35 ps
PHY Clock Cycle-to-cycle period jitter YIT(cc) -60 60 -70 70 ps
Duty cycle jitter YIT(duty) -45 45 -56 56 ps
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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
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AV-51002

2017.02.10 User Watchdog Internal Oscillator Frequency Specification 2-71

Related Information

« Configuration, Design Security, and Remote System Upgrades in Arria V Devices
For more information about the reconfiguration input for the ALTREMOTE_UPDATE IP core, refer to the “User Watchdog Timer” section.
« Configuration, Design Security, and Remote System Upgrades in Arria V Devices
For more information about the reset _ti ner input for the ALTREMOTE_UPDATE IP core, refer to the “Remote System Upgrade State
Machine” section.

User Watchdog Internal Oscillator Frequency Specification

Table 2-65: User Watchdog Internal Oscillator Frequency Specifications

5.3 7.9 12.5 MHz

1/0 Timing
Altera offers two ways to determine I/O timing—the Excel-based I/O Timing and the Quartus II Timing Analyzer.

Excel-based I/O timing provides pin timing performance for each device density and speed grade. The data is typically used prior to designing the
FPGA to get an estimate of the timing budget as part of the link timing analysis.

The Quartus II Timing Analyzer provides a more accurate and precise I/O timing data based on the specifics of the design after you complete place-
and-route.

Related Information

Arria V Devices Documentation page
For the Excel-based I/O Timing spreadsheet

(226) This is equivalent to strobing the reconfiguration input of the ALTREMOTE_UPDATE IP core high for the minimum timing specification. For more
information, refer to the “Remote System Upgrade State Machine” section in the Configuration, Design Security, and Remote System Upgrades in
Arria V Devices chapter.

(227) This is equivalent to strobing the reset_timer input of the ALTREMOTE_UPDATE IP core high for the minimum timing specification. For more
information, refer to the “User Watchdog Timer” section in the Configuration, Design Security, and Remote System Upgrades in Arria V Devices
chapter.
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