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HPS Power Supply Operating Conditions 1-9

HPS 1/0 33V 3.135 3.465 \%
Veeep_nps g f)ewceliwer 30V 2.85 3.0 3.15 %
supply 25V 2.375 2.5 2.625 \%
33V 3.135 3.3 3.465 \%
3.0V 2.85 3.0 3.15 \%
HPS 1/O 25V 2.375 2.5 2.625 \%
Vecio. Hps E‘Sgeerrs 1.8V 1.71 1.8 1.89 v
supply 1.5V 1.425 1.5 1.575 \Y%
135V ©® 1.283 1.35 1.418 A\
1.2V 1.14 1.2 1.26 \%
HIPS reset 33V 3.135 3.3 3.465 \%
v and clock 30V 2.85 3.0 3.15 \%
CCRSTCLK_HPS Input pins
- por;,erp 25V 2.375 2.5 2.625 \%
supply 18V 1.71 1.8 1.89 v
V CCPLL HPS HPS PLL — 2.375 2.5 2.625 \%
analog
voltage
regulator
power
supply

@ 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.

® Voepp,_pps must be 2.5 V when Vo pps is 2.5, 1.8, 1.5, or 1.2 V. Voepp_pps must be 3.0 V when Vo pps is 3.0 V. Veepp pps must be 3.3 V when

Vecio_nps is 3.3 V.

©) Veeio_nps 1.35 V is supported for HPS row I/0 bank only.
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I/0 Pin Leakage Current

Table 1-6:1/0 Pin Leakage Current for Arria V Devices

1/0 Pin Leakage Current 1-11

Input pin

=0V to Vcciomax

Ioz

Tri-stated I/O pin

Vo =0V to Vceromax

-30

30

|.1A

Bus Hold Specifications

Table 1-7: Bus Hold Parameters for Arria V Devices

Parameter

—

EEN = = O I = = ==
8 — 12 — 30 — 50 — 70 — 70 —

The bus-hold trip points are based on calculated input voltages from the JEDEC standard.

Vecio (V)

Bus—hold, ISUSL VIN > VIL }lA
low,

sustaining (max)

current

E;;s};hold, Isusa Vin < Vig -8 — -12 — -30 — =50 — -70 — -70 — HA
sustaining (min)

current

Bus-hold, IODL 0V« VIN — 125 — 175 — 200 — 300 — 500 — 500 llA
IOW, < VCCIO

overdrive

current

Bus-hold, Topn 0V <Vin — -125 — -175 — -200 — -300 — -500 — -500 HA
high, <Vccio

overdrive

current
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25 500 53 1060
26 520 54 1080
27 540 55 1100
28 560 56 1120
29 580 57 1140
30 600 58 1160
31 620 59 1180
32 640 60 1200
33 660

Transmitter Pre-Emphasis Levels
The following table lists the simulation data on the transmitter pre-emphasis levels in dB for the first post tap under the following conditions:

« Low-frequency data pattern—five 1s and five Os
« Data rate—2.5 Gbps

The levels listed are a representation of possible pre-emphasis levels under the specified conditions only and the pre-emphasis levels may change
with data pattern and data rate.

Arria V devices only support 1st post tap pre-emphasis with the following conditions:

o The Ist post tap pre-emphasis settings must satisfy |B| + |C| < 60 where |B| = Vp setting with termination value, Rtggy = 100 Q and |C| = 1st
post tap pre-emphasis setting.

o |B| - |C| > 5 for data rates < 5 Gbps and |B| - |C| > 8.25 for data rates > 5 Gbps.

. (VMAX/VMIN - 1)% < 600%, where VMAX = |B| + |C| and VMIN = |B| - |C|

Exception for PCle Gen2 design: Vp setting = 43 and pre-emphasis setting = 19 are allowed for PCle Gen2 design with transmit de-emphasis —
6dB setting (pi pe_t xdeenp = 1'b0) using Altera PCle Hard IP and PIPE IP cores.

(8) Convert these values to their binary equivalent form if you are using the dynamic reconfiguration mode for PMA analog controls.
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SONET 155 155.52
SONET SONET 622 622.08

SONET 2488 2,488.32
GPON 155 155.52
Gigabit-capable passive optical network (GPON) GPON 622 622.08

GPON 1244 1,244.16

GPON 2488 2,488.32
QSGMII QSGMII 5000 5,000

Core Performance Specifications

Clock Tree Specifications

Table 1-35: Clock Tree Specifications for Arria V Devices

Parameter Unit
625 625 525

Global clock and Regional clock MHz
Peripheral clock 450 400 350 MHz
PLL Specifications
Table 1-36: PLL Specifications for Arria V Devices
This table lists the Arria V PLL block specifications. Arria V PLL block does not include HPS PLL.
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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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Tdin_end Input data valid end (2 + Ryelay) X

Tqul ok — 1.21 =

Figure 1-8: Quad SPI Flash Timing Diagram

This timing diagram illustrates clock polarity mode 0 and clock phase mode 0.

¢ Tdssls( )
QSPI_SS \ /

SCLK_OUT / \ / \ / \ / \

‘ Tdio < >

din_start
QSPI_DATA ) Data Out I ) Dataln )
T ——

din_end

Related Information

Quad SPI Flash Controller Chapter, Arria V Hard Processor System Technical Reference Manual
Provides more information about Rdelay.

SPI Timing Characteristics

Table 1-52: SPI Master Timing Requirements for Arria V Devices

The setup and hold times can be used for Texas Instruments SSP mode and National Semiconductor Microwire mode.

clk

CLK clock period 16.67
Tey SPI Master-in slave-out (MISO) setup time 8.35 (89) — ns

®) R elay is set by programming the register gspi r egs. r ddat acap. For the SoC EDS software version 13.1 and later, Altera provides automatic Quad SPI
calibration in the preloader. For more information about Ry, refer to the Quad SPI Flash Controller chapter in the Arria V Hard Processor System
Technical Reference Manual.
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Figure 1-11: SD/MMC Timing Diagram

sommcakoury [\ [ [

“Tﬂ

SDMMC_CMD & SDMMC_D (Out) )( Command/Data Out )(

SDMMC_CMD & SDMMC_D (In) X X
Command/Data In

Related Information

Booting and Configuration Chapter, Arria V Hard Processor System Technical Reference Manual
Provides more information about CSEL pin settings in the SD/MMC Controller CSEL Pin Settings table.

USB Timing Characteristics

PHYs that support LPM mode may not function properly with the USB controller due to a timing issue. It is recommended that designers use the
MicroChip USB3300 PHY device that has been proven to be successful on the development board.

Table 1-55: USB Timing Requirements for Arria V Devices

clk

USB CLK clock period 16.67
Tq4 CLK to USB_STP/USB_DATA([7:0] output delay 4.4 — 11 ns
Te Setup time for USB_DIR/USB_NXT/USB_DATA[7:0] 2 — — ns
Ty Hold time for USB_DIR/USB_NXT/USB_DATA[7:0] 1 — — ns
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0 (default) ps
iy . >0 ps
Doutsur Rising and/or falling edge delay
100 ps
150 ps
Glossary

Table 1-78: Glossary

I

Differential I/O standards

Altera Corporation

Receiver Input Waveforms

Single-Ended Waveform

Vip

Positive Channel (p) = V|4

Negative Channel (n) =V,

Ground

Differential Waveform

Vip

] p-n=0V
Vip
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I
June 2015 2015.06.16 |, Added the supported data rates for the following output standards using true LVDS output buffer types in

the High-Speed I/O Specifications for Arria V Devices table:
o True RSDS output standard: data rates of up to 360 Mbps
o True mini-LVDS output standard: data rates of up to 400 Mbps

« Added note in the condition for Transmitter—Emulated Differential I/O Standards fyspgr data rate parameter
in the High-Speed I/O Specifications for Arria V Devices table. Note: When using True LVDS RX channels
for emulated LVDS TX channel, only serialization factors 1 and 2 are supported.

» Changed Queued Serial Peripheral Interface (QSPI) to Quad Serial Peripheral Interface (SPI) Flash.

« Updated T, location in I>C Timing Diagram.

« Updared T, location in NAND Address Latch Timing Diagram.

+ Corrected the unit for tpy from ns to s in FPP Timing Parameters When DCLK-to-DATA[] Ratio is >1 for
Arria V Devices table.

» Updated the maximum value for tco from 4 ns to 2 ns in AS Timing Parameters for AS x1 and x4 Configu-
rations in Arria V Devices table.

« Moved the following timing diagrams to the Configuration, Design Security, and Remote System Upgrades
in Arria V Devices chapter.
» FPP Configuration Timing Waveform When DCLK-to-DATA[] Ratio is 1
» FPP Configuration Timing Waveform When DCLK-to-DATA[] Ratio is >1
 AS Configuration Timing Waveform
+ PS Configuration Timing Waveform
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I
January 2015 2015.01.30 |, Updated the description for Ve aux_suarep to “HPS auxiliary power supply” in the following tables:

 Absolute Maximum Ratings for Arria V Devices
« HPS Power Supply Operating Conditions for Arria V SX and ST Devices

+ Added statement in I/O Standard Specifications: You must perform timing closure analysis to determine the
maximum achievable frequency for general purpose I/O standards.

» Updated the conditions for transceiver reference clock rise time and fall time: Measure at +60 mV of
differential signal. Added a note to the conditions: REFCLK performance requires to meet transmitter REFCLK
phase noise specification.

« Updated the description in Periphery Performance Specifications to mention that proper timing closure is
required in design.

« Updated HPS Clock Performance main_base_clk specifications from 525 MHz (for -13 speed grade) and 462
MHz (for —C4 speed grade) to 400 MHz.

« Updated HPS PLL VCO maximum frequency to 1,600 MHz (for -C5, -I5, and -C6 speed grades), 1,850
MHz (for —C4 speed grade), and 2,100 MHz (for -13 speed grade).

+ Changed the symbol for HPS PLL input jitter divide value from NR to N.

« Removed “Slave select pulse width (Texas Instruments SSP mode)” parameter from the following tables:

« SPI Master Timing Requirements for Arria V Devices
« SPI Slave Timing Requirements for Arria V Devices

« Added descriptions to USB Timing Characteristics section in HPS Specifications: PHYs that support LPM
mode may not function properly with the USB controller due to a timing issue. It is recommended that
designers use the MicroChip USB3300 PHY device that has been proven to be successful on the development
board.

o Added HPS JTAG timing specifications.

» Updated FPGA JTAG timing specifications note as follows: A 1-ns adder is required for each Vo voltage
step down from 3.0 V. For example, tjpco = 13 ns if Voo of the TDO I/O bank = 2.5V, or 14 ns if it equals
1.8 V.

» Updated the value in the V¢ (AC Coupled) row and in note 6 from 650 mV to 750 mV in the Transceiver
Specifications for Arria V GT and ST Devices table.
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2-2 Absolute Maximum Ratings

Lower number refers to faster speed grade.

L = Low power devices.

Transceiver Speed Grade

Core Speed Grade

AV-51002
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I I IS B
Yes — Yes —

3 — Yes

Yes

Absolute Maximum Ratings

Absolute maximum ratings define the maximum operating conditions for Arria V. GZ 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.

Caution: Conditions other than those listed in the following table may cause permanent damage to the device. Additionally, device operation at

Table 2-2: Absolute Maximum Ratings for Arria V GZ Devices

the absolute maximum ratings for extended periods of time may have adverse effects on the device.

Power supply for core voltage and periphery circuitry -0.5 1.35
Veerr Power supply for programmable power technology -0.5 1.8 A
VeeraMm Power supply for configuration pins -0.5 3.9 \Y%
Ve aux Auxiliary supply for the programmable power technology -0.5 3.4 \%
Vcear Battery back-up power supply for design security volatile key register -0.5 3.9 \%
Veerp 1/O pre-driver power supply -0.5 3.9 \%
Vccio I/O power supply -0.5 3.9 \%
Veep rpLL PLL digital power supply -0.5 1.8 \Y%
Veea FpLL PLL analog power supply -0.5 34 \Y%

Altera Corporation
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2-6 Recommended Transceiver Power Supply Operating Conditions
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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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L v ]
P T e [ [ T e [ we [ w0 | e [ e ]

SSTL-135 1.283 1.35 1.418 0.49 x VCCIO 0.5 x 0.51 x 0.49 x 0.5 x VCCIO 0.51 x VCCIO

Class I, IT Veco | Veao | Veco

SSTL-125 1.19 1.25 1.26 0.49 x VCCIO 0.5 x 0.51 x 0.49 x 0.5 x 0.51 x VCCIO

Class I, IT VCCIO VCCIO VCCIO VCCIO

SSTL-12 1.14 1.20 1.26 0.49 X Vo 0.5 x 0.51 x 0.49 x 0.5 x 0.51 x Vecio

Class I, IT VCCIO VCCIO VCCIO VCCIO

HSTL-18 1.71 1.8 1.89 0.85 0.9 0.95 — Veaol2 —

Class I, IT

HSTL-15 1.425 1.5 1.575 0.68 0.75 0.9 — Weeisi? —

Class I, IT

HSTL-12 1.14 1.2 1.26 0.47 x VCCIO 0.5 % 0.53 x — VCCIO/Z —

Class I, II Vecio | Veco

HSUL-12 1.14 1.2 13 | 049%x Voo | 0.5x 0.51 x — — —
Veao | Veco

Table 2-18: Single-Ended SSTL, HSTL, and HSUL 1/0 Standards Signal Specifications for Arria V GZ Devices

Voo (V) Vau¥) | Vou(V)
10 Standare 00 w0 o) | Vo | Vo) |

SSTL-2 Class VREF - VREF +0.15 VCCIO VREF 0.31 VREF +0.31 VTT - VTT
I 0.15 +0.3 0.608 + 0.608
SSTL-2 Class -0.3 VREE - Vgree + 0.15 Veeio Vrger - 0.31 Vger + 0.31 Vor-0.81 | Vpr +0.81 16.2 -16.2
II 0.15 + 0.3
SSTL-18 -0.3 VREE - VREE VCCIO Vger - 0.25 Vgeg + 0.25 Vor - Vrr 6.7 -6.7
Class I 0.125 +0.125 +0.3 0.603 +0.603
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2-24 Receiver

Symbol/Description

fi xedcl k clock frequency

Conditions

PCle
Receiver Detect

Transceiver Speed Grade 2

e

100 or
125

Transceiver Speed Grade 3

I

100 or
125

AV-51002
2017.02.10

Unit

MHz

Reconfiguration clock (ngnt _cl k_
cl k) frequency

100

125

100

125

MHz

Related Information
Arria V Device Overview

For more information about device ordering codes.

Receiver

Table 2-24: Receiver 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 mmmm Unit
Supported I/O Standards 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate (Standard PCS) (143, (149 — 600 — 9900 600 — 8800 Mbps
Data rate (10G PCS) (143, (144) — 600 — 12500 600 — 10312.5 Mbps
Absolute Vy;ax for a receiver pin 149 — — — 1.2 — — 1.2 \Y
Absolute Vyy for a receiver pin — -0.4 — — -0.4 — — \Y%

(143) The line data rate may be limited by PCS-FPGA interface speed grade.
(149 To support data rates lower than the minimum specification through oversampling, use the CDR in LTR mode only.
(145 The device cannot tolerate prolonged operation at this absolute maximum.
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-32 Standard PCS Data Rate 2017.02.10
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
xN (PCle) 5.0 8 — — —
8.0 8.0 Upto 13
channels
above and Upto 13
below PLL Upto 13 channels
xN (Native PHY IP) | — 8.01to Upto?7 7.99 7.9 channels )¢ 3.125 above
9.8304 channels above and and
above below PLL below
and PLL
below
PLL

Standard PCS Data Rate

Table 2-30: Standard PCS Approximate Maximum Date Rate (Gbps) for Arria V GZ Devices

The maximum data rate is also constrained by the transceiver speed grade. Refer to the “Commercial and Industrial Speed Grade Offering for Arria
V GZ Devices” table for the transceiver speed grade.

ey || oy || Eworn @ @ 6 6w W 8 e ]
PG m--nmnnn

C3,I3L 7.84

core speed grade
FIFO peecs

3 C4,14 8.8 8.2 72 6.56 4.8 4.3 3.84 3.44
core speed grade

(161) ATX PLL is recommended at 8 Gbps and above data rates for improved jitter performance.
(169 The Phase Compensation FIFO can be configured in FIFO mode or register mode. In the FIFO mode, the pointers are not fixed, and the latency can
vary. In the register mode the pointers are fixed for low latency.
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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 JTAG Configuration Specifications 2-57

JTAG Configuration Specifications

Table 2-54: JTAG Timing Parameters and Values for Arria V GZ Devices

tjcp TCK clock period

tjcp TCK clock period 167 (209 — ns
ticu TCK clock high time 14 — ns
tcL TCK clock low time 14 — ns
tpsu (TDI) TDI JTAG port setup time 2 — ns
tpsu (TMS) TMS JTAG port setup time 3 — ns
typH JTAG port hold time 5 — ns
tipco JTAG port clock to output — 11 @ ns
typzx JTAG port high impedance to valid output — 14 0 ns
tipxz JTAG port valid output to high impedance — 14 209 ns

Fast Passive Parallel (FPP) Configuration Timing

DCLK-to-DATA[] Ratio (r) for FPP Configuration

FPP configuration requires a different DCLK-to-DATA[ ] ratio when you turn on encryption or the compression feature.

(203 The minimum TCK clock period is 167 ns if VCCBAT is within the range 1.2V-1.5V when you perform the volatile key programming.
(209 A 1-ns adder is required for each Vo voltage step down from 3.0 V. For example, tjpco = 12 ns if Vo of the TDO 1/0 bank = 2.5 V, or 13 ns if it
equals 1.8 V.
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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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2D Glossary 2017.02.10
I
Ry Receiver differential input discrete resistor (external to the Arria V GZ device).
SW (sampling Timing Diagram—the period of time during which the data must be valid in order to capture it correctly. The setup and
window) hold times determine the ideal strobe position within the sampling window, as shown:
BitTime
< >
0.5XTCCS RSKM samplingWindow | RSKM 0.5XTCCS
(SW)
Single-ended voltage | The JEDEC standard for SSTL and HSTL I/O defines both the AC and DC input signal values. The AC values indicate the
referenced I/O voltage levels at which the receiver must meet its timing specifications. The DC values indicate the voltage levels at which
standard the final logic state of the receiver is unambiguously defined. After the receiver input has crossed the AC value, the receiver
changes to the new logic state.
The new logic state is then maintained as long as the input stays beyond the DC threshold. This approach is intended to
provide predictable receiver timing in the presence of input waveform ringing:
Single-Ended Voltage Referenced I/O Standard
e Vo
SR W ;
OH
\\ y ViHac)
\ / ViH@o)
\ e / ViLpg)
VILAC)
B [
T Vss
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