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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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Transceiver Speed Grade 4 Transceiver Speed Grade 6
Symbol/Description Condition
i [ e [ e [ | e [ e
Spread-spectrum PCI Express® (PCle) 30 — 33 30 — 33 kHz
modulating clock
frequency
Spread-spectrum PCle — 0to -0.5% — — 0to -0.5% — —
downspread
On-chip termination — — 100 — — 100 — Q
resistors
Vicm (AC coupled) — — 1.1/1.1529 — — 1.1/1.1529 — \Y
Viem (DC coupled) HCSL I/0 standard for 250 — 550 250 — 550 mV
the PCle reference

clock

10 Hz — — -50 — — -50 dBc/Hz

100 Hz — — -80 — — -80 dBc/Hz
Transmitter REFCLK phase 1 KHz - - -110 - - -110 dBc/Hz
noise”” 10 KHz — — ~120 — — ~120 dBc/Hz

100 KHz — — -120 — — -120 dBc/Hz
>1 MHz — — -130 — — -130 dBc/Hz

Ryr — — 2000 +1% — — 2000 +1% — Q

(26) For data rate <3.2 Gbps, connect Vccr_gxpi/r to either 1.1-V or 1.15-V power supply. For data rate >3.2 Gbps, connect Vccr_gxpi/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.
@7 The transmitter REFCLK phase jitter is 30 ps p-p at bit error rate (BER) 10712,
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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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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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Quartus Prime 1st

Quartus Prime Vg Setting
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Post Tap Pre-
16 — — 9.56 7.73 6.49 — — dB
17 — — 10.43 8.39 7.02 — — dB
18 — — 11.23 9.03 7.52 — — dB
19 — — 12.18 9.7 8.02 — — dB
20 — — 13.17 10.34 8.59 — — dB
21 — — 14.2 11.1 — — — dB
22 — — 15.38 11.87 — — — dB
23 — — — 12.67 — — — dB
24 — — — 13.48 — — — dB
25 — — — 14.37 — — — dB
26 — — — — — — — dB
27 — — — — — — — dB
28 — — — — — — — dB
29 — — — — — — — dB
30 — — — — — — — dB
31 — — — — — — — dB
Related Information

SPICE Models for Altera Devices
Provides the Arria V HSSI HSPICE models.

Transceiver Compliance Specification

The following table lists the physical medium attachment (PMA) specification compliance of all supported protocol for Arria V GX, GT, SX, and ST
devices. For more information about the protocol parameter details and compliance specifications, contact your Altera Sales Representative.

Altera Corporation
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CPRI E6LV 614.4

CPRI E6HV 614.4

CPRI E6LVII 614.4

CPRI E12LV 1,228.8

CPRIE12HV 1,228.8

CPRI E12LVII 1,228.8
Common Public Radio Interface (CPRI) CPRI E24LV 2,457.6
CPRI E24LVII 2,457.6

CPRI E30LV 3,072

CPRI E30LVII 3,072
CPRI E48LVII 4,915.2

CPRI E60LVII 6,144
CPRI E96LVIII®” 9,830.4

Gbps Ethernet (GbE) GbE 1250 1,250

OBSAI 768 768

OBSAT OBSAI 1536 1,536
OBSAI 3072 3,072

OBSAI 6144 6,144

SDI 270 SD 270

Serial digital interface (SDI) SDI 1485 HD 1,485
SDI 2970 3G 2,970

(69 You can achieve compliance with TX channel restriction of one HSSI channel per six-channel transceiver bank.
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PLL Specifications 1-45

-3 speed grade 6700
¢ Output frequency for external clock —4 speed grade — — 670 MHz
OUTEXT output -5 speed grade — — 622(%3) MHz
-6 speed grade — — 5000 MHz
touTDUTY Duty cycle for external clock output — 45 50 55 %
(when set to 50%)
trcomp External feedback clock compensation — — — 10 ns
time
tDYCONFIGCLK Dynamic configuration clock for ngnt _ — — — 100 MHz
cl k and scancl k
tLock Time required to lock from end-of- — — — 1 ms
device configuration or deassertion of
ar eset
tbLOCK Time required to lock dynamically — — — 1 ms
(after switchover or reconfiguring any
non-post-scale counters/delays)
Low — 0.3 — MHz
ferLaw PLL closed-loop bandwidth Medium — 1.5 — MHz
High®¥ — 4 — MHz
tpLL_PSERR Accuracy of PLL phase shift — — — +50 ps
tARESET Minimum pulse width on the ar eset — 10 — — ns
signal
Frep > 100 MHz — _ 0.15 UI (p-p)
tinecy*e® Input clock cycle-to-cycle jitter REF PP
Frer < 100 MHz — — +750 ps (p-p)

9 High bandwidth PLL settings are not supported in external feedback mode.
65 A high input jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source with jitter < 120 ps.
(66) Fpgr is fin/N, specification applies when N = 1.
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DSP Block Performance Specifications

Table 1-37: DSP Block Performance Specifications for Arria V Devices

Unit
Independent 9 x 9 multiplication 370 310 220 MHz
Independent 18 x 19 multiplication 370 310 220 MHz
Independent 18 x 25 multiplication 370 310 220 MHz
Modes using One DSP | Independent 20 x 24 multiplication 370 310 220 MHz
Block Independent 27 x 27 multiplication 310 250 200 MHz
Two 18 x 19 multiplier adder mode 370 310 220 MHz
18 x 18 multiplier added summed with 36- 370 310 220 MHz
bit input
Modes using Two Complex 18 x 19 multiplication 370 310 220 MHz
DSP Blocks

Memory Block Performance Specifications

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

When you use the error detection cyclical redundancy check (CRC) feature, there is no degradation in fy;ax.
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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
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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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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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December 2015 2015.12.16 |, yUpdated Quad Serial Peripheral Interface (SPI) Flash Timing Requirements for Arria V Devices table.

« Updated Fay, Tautyeycler a0d Tyt Specifications.
o Added Tggpi_clio Tdin_start- and Tgin_enq Specifications.
o Removed T4j,max Specifications.

« Updated the minimum specification for T to 16.67 ns and removed the maximum specification in SPI
Master Timing Requirements for Arria V Devices table.

« Updated Secure Digital (SD)/MultiMediaCard (MMC) Timing Requirements for Arria V Devices table.

o Updated T i t0 Tggmme_clk_out Symbol.
» Updated Tgmmec clk out and Ty specifications.
o Added Tgmmc dko Tsu and Ty, specifications.
o Removed T4,max Specifications.

« Updated the following diagrams:

« Quad SPI Flash Timing Diagram

« SD/MMC Timing Diagram
» Updated configuration .rbf sizes for Arria V devices.
» Changed instances of Quartus II to Quartus Prime.
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July 2014

3.8

Added a note in Table 3, Table 4, and Table 5: 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.

Updated V¢ gps specification in Table 5.
Added a note in Table 19: Differential inputs are powered by Vcpp which requires 2.5 V.

Updated "Minimum differential eye opening at the receiver serial input pins" specification in Table 20 and
Table 21.

Updated description in “HPS PLL Specifications” section.
Updated VCO range maximum specification in Table 39.
Updated T4 and Ty, specifications in Table 45.

Added Ty, specification in Table 47 and Figure 13.

Updated a note in Figure 20, Figure 21, and Figure 23 as follows: Do not leave DCLK floating after configura-
tion. DCLK is ignored after configuration is complete. It can toggle high or low if required.

Removed “Remote update only in AS mode” specification in Table 58.
Added DCLK device initialization clock source specification in Table 60.

Added description in “Configuration Files” section: The IOCSR . r bf size is specifically for the Configura-
tion via Protocol (CvP) feature.

Removed fyjax ru_crk Specification in Table 63.

February 2014

3.7

Updated VcrsterLk pps maximum specification in Table 1.
Added V¢ aux saarep specification in Table 1.

December 2013

3.6

Added “HPS PLL Specifications”
Added Table 24, Table 39, and Table 40.

Updated Table 1, Table 3, Table 5, Table 19, Table 20, Table 21, Table 38, Table 41, Table 42, Table 43, Table
44, Table 45, Table 46, Table 47, Table 48, Table 49, Table 50, Table 51, Table 55, Table 56, and Table 59.

Updated Figure 7, Figure 13, Figure 15, Figure 16, and Figure 19.
Removed table: GPIO Pulse Width for Arria V Devices.
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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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S T S

November 2012 3.0 + Updated Table 2, Table 4, Table 9, Table 14, Table 16, Table 17, Table 20, Table 21, Table 25, Table 29, Table
36, Table 56, Table 57, and Table 60.
« Removed table: Transceiver Block Jitter Specifications for Arria V Devices.
o Added HPS information:
o Added “HPS Specifications” section.
o Added Table 38, Table 39, Table 40, Table 41, Table 42, Table 43, Table 44, Table 45, Table 46, Table 47,
Table 48, Table 49, and Table 50.
 Added Figure 7, Figure 8, Figure 9, Figure 10, Figure 11, Figure 12, Figure 13, Figure 14, Figure 15, Figure
16, Figure 17, Figure 18, and Figure 19.
« Updated Table 3 and Table 5.
October 2012 24  Updated Arria V. GX Vccr 6xL/R VeeT GxsL/r and Veer, gxpr/r minimum and maximum values, and data
rate in Table 4.
o Added receiver Vicy (AC coupled) and Vicy (DC coupled) values, and transmitter Vocy (AC coupled) and
Vocum (DC coupled) values in Table 20 and Table 21.
August 2012 23 Updated the SERDES factor condition in Table 30.
July 2012 2.2 + Updated the maximum voltage for V| (DC input voltage) in Table 1.
« Updated Table 20 to include the Arria V GX -I3 speed grade.
« Updated the minimum value of the fixedclk clock frequency in Table 20 and Table 21.
« Updated the SERDES factor condition in Table 30.
 Updated Table 50 to include the IOE programmable delay settings for the Arria V. GX -I3 speed grade.
June 2012 2.1 Updated Ver_gxsrr. Veer oxsr/rs and Veer, gxsryr Values in Table 4.
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AV-51002
2017.02.10

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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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

2017.02.10 Transceiver Clocks 2-23

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.
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2017.02.10 DLL Range Specifications 2-53

DLL Range Specifications

Table 2-47: DLL Range Specifications for Arria V GZ Devices

Arria V GZ devices support memory interface frequencies lower than 300 MHz, although the reference clock that feeds the DLL must be at least
300 MHz. To support interfaces below 300 MHz, multiply the reference clock feeding the DLL to ensure the frequency is within the supported

range of the DLL.
DLL operating frequency range | 300 - 890 | 300 - 890 |

DQS Logic Block Specifications

Table 2-48: DQS Phase Offset Delay Per Setting for Arria V GZ Devices
The typical value equals the average of the minimum and maximum values.

The delay settings are linear with a cumulative delay variation of 40 ps for all speed grades. For example, when using a -3 speed grade and applying
a 10-phase offset setting to a 90° phase shift at 400 MHz, the expected average cumulative delay is [625 ps + (10 x 11 ps) £ 20 ps] = 735 ps + 20 ps.

C3,13L
C4, 14 8 16 ps

Table 2-49: DQS Phase Shift Error Specification for DLL-Delayed Clock (tpqs _pserr) for Arria V GZ Devices

This error specification is the absolute maximum and minimum error. For example, skew on three DQS delay buffers in a -3 speed grade is +84 ps

or +42 ps.
1 30 32 ps
2 60 64 ps
3 90 96 ps
Arria V GZ Device Datasheet Altera Corporation
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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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