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Maximum Allowed Overshoot and Undershoot Voltage 1-3

VeepLL_Hps HPS PLL analog power supply -0.50 3.25

Vc_AUX_SHARED HPS auxiliary power supply -0.50 3.25 \%

Tour DC output current per pin =25 40 mA
T Operating junction temperature -55 125 °C

Tsrg Storage temperature (no bias) -65 150 °C

Maximum Allowed Overshoot and Undershoot Voltage

During transitions, input signals may overshoot to the voltage listed in the following table and undershoot to 2.0 V for input currents less than 100
mA and periods shorter than 20 ns.

The maximum allowed overshoot duration is specified as a percentage of high time over the lifetime of the device. A DC signal is equivalent to

100% duty cycle.

For example, a signal that overshoots to 4.00 V can only be at 4.00 V for ~15% over the lifetime of the device; for a device lifetime of 10 years, this
amounts to 1.5 years.

Table 1-2: Maximum Allowed Overshoot During Transitions for Arria V Devices

This table lists the maximum allowed input overshoot voltage and the duration of the overshoot voltage as a percentage of device lifetime.
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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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Symbol/Description

Transceiver Specifications for Arria V GT and ST Devices

Condition

Transceiver Speed Grade 3
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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.

Altera Corporation
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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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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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LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specifications 1-55

LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specifications

Figure 1-5: LVDS Soft-Clock Data Recovery (CDR)/DPA Sinusoidal Jitter Tolerance Specification for a Data Rate Equal to 1.25 Gbps

Jitter Amphlitude (UI)

25 ......... L
I
NI
0.1
F R B |
Jitter Frequency (Hz)

Table 1-42: LVDS Soft-CDR/DPA Sinusoidal Jitter Mask Values for a Data Rate Equal to 1.25 Gbps

Jitter Frequency (Hz) Sinusoidal Jitter (Ul)

F1 10,000 25.000
F2 17,565 25.000
F3 1,493,000 0.350
F4 50,000,000 0.350
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1-64 SD/MMC Timing Characteristics

Figure 1-10: SPI Slave Timing Diagram

hss

SPI_SS \ [

SPI_CLK (scpol = 0)

SPI_CLK (scpol = 1) J— S B N A
-,
SPI_MISO (scph = 1) I ) | \
SPI_MOSI (scph = 1) X \ X \
> T,
SPI_MISO (scph = 0) I | |
T <
T <"
SPI_MOSI (scph = 0) I | \ |

Related Information
SPI Controller, Arria V Hard Processor System Technical Reference Manual
Provides more information about rx_sample_delay.

SD/MMC Timing Characteristics

Table 1-54: Secure Digital (SD)/MultiMediaCard (MMC) Timing Requirements for Arria V Devices

AV-51002
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After power up or cold reset, the Boot ROM uses dr vsel =3 and snpl sel =0 to execute the code. At the same time, the SD/MMC controller enters
the Identification Phase followed by the Data Phase. During this time, the value of interface output clock SDMMC_CLK_OUT changes from a maximum
of 400 kHz (Identification Phase) up to a maximum of 12.5 MHz (Data Phase), depending on the internal reference clock SDMMC_CLK and the CSEL

setting. The value of SDMMC_CLK is based on the external oscillator frequency and has a maximum value of 50 MHz.
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Configuration .rbf Size (bits) IOCSR .rbf Size (bits)
71,015,712 439,960
A3 71,015,712 439,960
A5 101,740,800 446,360
A7 101,740,800 446,360
Arria V GX
Bl 137,785,088 457,368
B3 137,785,088 457,368
B5 185,915,808 463,128
B7 185,915,808 463,128
C3 71,015,712 439,960
c7 101,740,800 446,360
Arria V GT
D3 137,785,088 457,368
D7 185,915,808 463,128
B3 185,903,680 450,968
Arria V SX
B5 185,903,680 450,968
D3 185,903,680 450,968
Arria V ST
D5 185,903,680 450,968

Minimum Configuration Time Estimation

Table 1-73: Minimum Configuration Time Estimation for Arria V Devices

The estimated values are based on the configuration . r bf sizes in Uncompressed .rbf Sizes for Arria V Devices table.
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2017.02.10 Glossary
PLL specifications Diagram of PLL specifications
Switchover CLKOUT Pins
4 for _ext
m
fiy firem
N
o || o | IF || v [fwo Counters four GCLk
Core Clock .a7
j RCLK
Delta Sigma
Modulator
Legend
D Reconfigurable in User Mode External Feedback
Note:
(1) Core Clock can only be fed by dedicated clock input pins or PLL outputs.
Ry Receiver differential input discrete resistor (external to the Arria V device).
Sampling window (SW) Timing diagram—The period of time during which the data must be valid in order to capture it correctly.

The setup and hold times determine the ideal strobe position in the sampling window, as shown:

<

Bit Time

>

0.5xTCCS

RSKM

Sampling Window
(Sw)

RSKM

0.5x TCCS
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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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Recommended Transceiver Power Supply Operating Conditions 2-7

S I I R 0 N e

0.82 0.85 0.88

Veer axar Receiver analog power supply (left side) 0.97 1.0 1.03 \Y4
1.03 1.05 1.07
0.82 0.85 0.88

Vcer_gxar 'Y Receiver analog power supply (right side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07
0.82 0.85 0.88

Veer gxsr Transmitter analog power supply (left side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07
0.82 0.85 0.88

Veer exar 2V Transmitter analog power supply (right side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07

VeeH GxaL Transmitter output buffer power supply (left side) 1.425 1.5 1.575 A%

VeeH GxBR Transmitter output buffer power supply (right side) 1.425 1.5 1.575 A%

(118) 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.

(121 This supply must be connected to 1.0 V if the transceiver is configured at a data rate > 6.5 Gbps, and to 1.05 V if configured at a data rate > 10.3 Gbps

when DFE is used. For data rate up to 6.5 Gbps, you can connect this supply to 0.85 V.
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2-20 1/0 Standard Specifications
1/0 Standard
N 7 N v s R ) ) P

RSDS 2.375 2.625 Veum =
(HIO) 1.25V
(133)
Mini- 2.375 | 2.5 2.625 200 — 600 0.4 — 1.325 0.25 0.6 1.2 1.4
LVDS
(HIO)
(134)

— — — 300 — — 0.6 Dyax £ 1.8 — — — —
LVPECL 700 Mbps
=, w0 ] 300 — — 1 Dyiax > 1.6 — — - —

700 Mbps
Related Information

Glossary on page 2-73

128)
129)
130)
133)
134)
135)
136)

Differential inputs are powered by VCCPD which requires 2.5 V.
The minimum VID value is applicable over the entire common mode range, VCM.
RL range: 90 < RL < 110 Q.

For optimized RSDS receiver performance, the receiver voltage input range must be between 0.25 V to 1.45 V.
For optimized Mini-LVDS receiver performance, the receiver voltage input range must be between 0.3 V to 1.425 V.

LVPECL is only supported on dedicated clock input pins.

For optimized LVPECL receiver performance, the receiver voltage input range must be between 0.85 V to 1.75 V for data rate above 700 Mbps and

0.45V to 1.95 V for data rate below 700 Mbps.

Altera Corporation
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Switching Characteristics

Transceiver Performance Specifications

Reference Clock

Table 2-22: Reference Clock 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.

Transceiver Speed Grade 2 Transceiver Speed Grade 3

Symbol/Description Conditions
_ m-mm-m

Reference Clock

Dedicated reference clock |1.2-V PCML, 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, Differential LVPECL, LVDS,
Supported I/O Standards pin and HCSL

RX reference clock pin 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Input Reference Clock — 40 — 710 40 — 710 MHz
Frequency
(CMU PLL) 137
Input Reference Clock — 100 — 710 100 — 710 MHz
Frequency
(ATX PLL)(137

(137 The input reference clock frequency options depend on the data rate and the device speed grade.
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Transceiver Speed Grade 2 Transceiver Speed Grade 3
Symbol/Description Conditions Unit
TN I N =
100 Hz — — -70 — — -70 dBc/Hz
1 kHz — — -90 — — -90 dBc/Hz
Transmitter REFCLK Phase
Noise (622 MHz) (4 10 kHz — — -100 — — -100 dBc/Hz
100 kHz — — -110 — — -110 dBc/Hz
>1 MHz — — -120 — — -120 dBc/Hz
Transmitter REFCLK Phase 10 kHz to 1.5 MHz — — 3 — — 3 ps (rms)
Jitter (100 MHz) (142 (PCle)
RRgr — — 1800 1% — — 1800 £1% — Q

Related Information

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

Transceiver Clocks

Table 2-23: Transceiver Clocks 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.

(14 To calculate the REFCLK phase noise requirement at frequencies other than 622 MHz, use the following formula: REFCLK phase noise at f(MHz) =
REFCLK phase noise at 622 MHz + 20*log({/622).

(142) To calculate the REFCLK rms phase jitter requirement for PCle at reference clock frequencies other than 100 MHz, use the following formula:
REFCLK rms phase jitter at f{(MHz) = REFCLK rms phase jitter at 100 MHz x 100/f.

Arria V GZ Device Datasheet Altera Corporation

D Send Feedback


https://documentation.altera.com/#/link/sam1403483806646/sam1403483636964/en-us
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.

2-46

. . . . AV-51002
Transmitter High-Speed 1/0 Specifications 2017.02.10

C3,13L C4,14

— ( —

SERDES factor ] =3 to 10 (184) 1250 1849 1050 Mbps
(182), (183)
SERDES factor ] > 4 (184) — 1600 (184) — 1250 Mbps
LVDS TX with DPA
True Differential I/O 185) (156) (187) (158
Standards - fiyspr (data rate) R
SERDES factor ] = 2, 189 — (159 (189 — (159) Mbps
uses DDR Registers
SERDES factor J = 1, (184) — () (184) — () Mbps
uses SDR Register
Emulated Differential I/O SERDES factor ] = 4 to 10 °V (184) — 840 (184) — 840 Mbps
Standards with Three
External Output Resistor
Networks - fizgpr (data rate)
(190)

(182)
(183)

(184)

185)
186)
187)
188)
189)

(190)

(191)

If the receiver with DPA enabled and transmitter are using shared PLLs, the minimum data rate is 150 Mbps.

The Fy1ax specification is based on the fast clock used for serial data. The interface Fy;5x is also dependent on the parallel clock domain which is
design dependent and requires timing analysis.

The minimum specification depends on the clock source (for example, the PLL and clock pin) and the clock routing resource (global, regional, or
local) that you use. The I/O differential buffer and input register do not have a minimum toggle rate.

Arria V GZ RX LVDS will need DPA. For Arria V GZ TX LVDS, the receiver side component must have DPA.

Requires package skew compensation with PCB trace length.

Do not mix single-ended I/O buffer within LVDS I/O bank.

Chip-to-chip communication only with a maximum load of 5 pE.

The maximum ideal data rate is the SERDES factor (J) x the PLL maximum output frequency (fOUT) provided you can close the design timing and
the signal integrity simulation is clean.

You must calculate the leftover timing margin in the receiver by performing link timing closure analysis. You must consider the board skew margin,
transmitter channel-to-channel skew, and receiver sampling margin to determine leftover timing margin.

When using True LVDS RX channels for emulated LVDS TX channel, only serialization factors 1 and 2 are supported.
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AV-51002

2017.02.10 Receiver High-Speed /0 Specifications 2-47
Symbol Conditions
o [ [ e [ | e
Total Jitter for Data Rate — — 160 — — 160 ps
ty jitter - 1rue Differential I/O 600 Mbps - 1.25 Gbps
Standards Total Jitter for Data Rate — — 0.1 — — 0.1 Ul
< 600 Mbps
t, jitter - Emulated Differential Total Jitter for Data Rate — — 300 — — 325 ps
I/O Standards with Three 600 Mbps - 1.25 Gbps
External Output Resistor Total Jitter for Data Rate — — 0.2 — — 0.25 Ul
Network < 600 Mbps
tpuTy Transmitter output clock duty 45 50 55 45 50 55 %
cycle for both True and Emulated
Differential I/O Standards
True Differential I/O Standards — — 200 — — 200 ps
Emulated Differential I/O — — 250 — — 300 s
trisE & traLL P
Standards with three external
output resistor networks
True Differential I/O Standards — — 150 — — 150 ps
TCCS Emulated Differential I/O — — 300 — — 300 ps
Standards
Receiver High-Speed 1/0 Specifications
Table 2-41: Receiver High-Speed 1/0 Specifications for Arria V GZ Devices
When J = 3 to 10, use the serializer/deserializer (SERDES) block.
When ] =1 or 2, bypass the SERDES block.
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AV-51002
2-56 Duty Cycle Distortion (DCD) Specifications 2017.02.10

Duty Cycle Distortion (DCD) Specifications

Table 2-52: Worst-Case DCD on Arria V GZ I/O Pins

The DCD numbers do not cover the core clock network.
C3 13L C4,14

e ““m

Output Duty Cycle | | | | %

Configuration Specification

POR Specifications

Table 2-53: Fast and Standard POR Delay Specification for Arria V GZ Devices

Select the POR delay based on the MSEL setting as described in the “Configuration Schemes for Arria V Devices” table in the Configuration, Design
Security, and Remote System Upgrades in Arria V Devices chapter.

Fast 4 12 202)
Standard 100 300

Related Information
Configuration, Design Security, and Remote System Upgrades in Arria V Devices

(202) The maximum pulse width of the fast POR delay is 12 ms, providing enough time for the PCle hard IP to initialize after the POR trip.
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AV-51002

2017.02.10 FPP Configuration Timing when DCLK to DATA[] = 1 2-61
tcpacu | CONF_DONE high to CLKUSR enabled 4 X maximum
DCLK period
tcpaum | CONF_DONE high to user mode with CLKUSR option on tcpacu + — —
c (8576 x CLKUSR period)
(209)
Related Information

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

(208) The minimum and maximum numbers apply only if you chose the internal oscillator as the clock source for initializing the device.
(209 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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AV-51002

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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AV-51002
2-74 Glossary 2017.02.10

Single-Ended Waveform
Positive Channel (p) =VoH
Vob X
Negative Channel (n) = V|

Ground

Differential Waveform

/ N
A N

fHscLk Left and right PLL input clock frequency.

fHspR High-speed I/O block—Maximum and minimum LVDS data transfer rate
(fHSDR = I/TUI), non—DPA.

fHSDRDPA High-speed I/O block—Maximum and minimum LVDS data transfer rate
(fuspropa = 1/TUI), DPA.

] High-speed I/O block—Deserialization factor (width of parallel data bus).
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