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Single-Ended SSTL, HSTL, and HSUL I/0 Standards Signal Specifications

Single-Ended SSTL, HSTL, and HSUL I/O Standards Signal Specifications

Table 1-16: Single-Ended SSTL, HSTL, and HSUL I/0 Standards Signal Specifications for Arria V Devices

ViLpo) (V) Vinoe) (V) ViLac) (V) Vinac) (V) VoL (V) Vou (V) lo 1
e mm“mm“mm e

1-19

|OH(14) (mA)
-8.1

SSTL-2 VREF -0.15 VREF +0.15 VCCIO +0.3 VREF -0.31 VREF +0.31 VTT 0.608 VTT + 0.608

Class I

SSTL-2 -0.3 VREF -0.15 VREF +0.15 VCCIO + 0.3 VREF -0.31 VREF +0.31 VTT -0.81 VTT + 0.81 16.2 -16.2
Class 1T

SSTL-18 -0.3 VREF -0.125 VREF +0.125 VCCIO +0.3 VREF -0.25 VREF +0.25 VTT -0.603 VTT + 0.603 6.7 -6.7
Class I

SSTL-18 -0.3 VREF -0.125 VREF +0.125 VCCIO +0.3 VREF -0.25 VREF +0.25 0.28 VCCIO -0.28 134 -134
Class IT

SSTL-15 — VREF -0.1 VREF +0.1 — VREF -0.175 VREF +0.175| 0.2 x VCCIO 0.8 x VCCIO 8 -8
Class I

SSTL-15 — VREF -0.1 VREF +0.1 = VREF -0.175 VREF +0.175| 0.2 x VCCIO 0.8 x VCCIO 16 -16
Class IT

SSTL-135 — VREF -0.09 VREF +0.09 — VREF -0.16 VREF +0.16 0.2 x VCCIO 0.8 x VCCIO — —
SSTL-125 — VREF -0.85 VREF + 0.85 = VREF -0.15 VREF +0.15 0.2 x VCCIO 0.8 x VCCIO = =
HSTL-18 — VREF -0.1 VREF +0.1 — VREF -0.2 VREF +0.2 0.4 VCCIO -04 8 -8
Class I

HSTL-18 — Vgree - 0.1 Vggr + 0.1 — Vgrer - 0.2 Vggr + 0.2 0.4 Veeio - 0.4 16 -16
Class IT

HSTL-15 — Vger - 0.1 Vggr + 0.1 — Vgrer - 0.2 Vggr + 0.2 0.4 Veeio - 0.4 8 -8
Class I

(4 To meet the I and Iy specifications, you must set the current strength settings accordingly. For example, to meet the SSTL15CI specification (8
mA), you should set the current strength settings to 8 mA. Setting at lower current strength may not meet the Iy and Iy specifications in the

datasheet.
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ViLog (V) ViHpo) (V) ViLag (V) ViH(c) (V) VoL (V) Von (V) (14)
/o Standard | E0OW) N

mmmmmmmm o

HSTL-15 VREF 0.1 VREF +0.1 VREF 0.2 VREF +0.2 VCCIO 04 -16
Class IT

HSTL-12 -0.15 Vrer—0.08 | VRgp+0.08 | Voo +0.15| Vrgp—0.15 | Vygg+0.15 | 0.25 X Vo | 0.75 X Vecio 8 -8
Class I

HSTL-12 -0.15 VREF -0.08 VREF + 0.08 VCCIO+ 0.15 VREF -0.15 VREF +0.15 [ 0.25 x VCCIO 0.75 x VCCIO 16 -16
Class IT

HSUL-12 — VREF -0.13 VREF +0.13 — VREF -0.22 VREF +0.22 0.1 x VCCIO 0.9 x VCCIO — —

Differential SSTL I/0 Standards

Table 1-17: Differential SSTL 1/0 Standards for Arria V Devices

/0 Standard Veao (V) Vswinao) (V) Vxac) (V) Vswing(ac) (V)
- m-mmmm_m““

SSTL-2 2.375 2.625 Vecio +0.6 | Vecaro/2 -0.2 Vecio/2 Vecio + 0.6

Class I, IT +0.2

SSTL-18 1.71 1.8 1.89 0.25 Vecio + 0.6 Veaio/2 - — Vecio/2 0.5 Vecio + 0.6

Class I, II 0.175 +0.175

SSTL-15 | 1.425 1.5 1.575 0.2 (15) Vecol2 - — Veao2 | 2(Vinao - | 2(Vivac) - Vier)

Class I, II 0.15 +0.15 VREF)

SSTL-135 | 1.283 | 1.35 1.45 0.18 as) Veao/2 - | Veao/2 Vecio2 | 20Vmao - | 20MViwac - Vaes)
0.15 +0.15 VREF)

(4 To meet the I and Iy specifications, you must set the current strength settings accordingly. For example, to meet the SSTL15CI specification (8
mA), you should set the current strength settings to 8 mA. Setting at lower current strength may not meet the Iy and Iy specifications in the

datasheet.
(19 The maximum value for Vswing(nc) is not defined. However, each single-ended signal needs to be within the respective single-ended limits (Vigpc)
and VIL(DC))'
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Vccio (V) Vswing(pe) (V) Vxac) (V) Vswing(ac) (V)

_ m-mmmm_m““
SSTL-125 1.19 1.25 1.31 (15) VCCIO/2 - VCCIO/2 VCCIO/2 2(VIH(AC) Z(VIL(AC) VREF)
0.15 +0.15 VREF)

Differential HSTL and HSUL I/O Standards

Table 1-18: Differential HSTL and HSUL 1/O Standards for Arria V Devices

Veeo (V) Voirpe) (V) Vxac) (V) Vemoo) (V) Voirac) (V)

1/0 Standard
mmmmm-mm-mmm
HSTL-18 | 1.71 1.89
Class I, II
HSTL-15 | 1.425 1.5 1.575 | 0.2 — 0.68 — 0.9 0.68 — 0.9 0.4 —
Class I, II
HSTL-12 1.14 1.2 1.26 0.16 VCCIO — 0.5 x — 0.4 x 0.5 x 0.6 x 0.3 VCCIO +0.48
Class I, II +0.3 VCCIO VCCIO VCCIO VCCIO
HSUL-12 | 1.14 1.2 1.3 0.26 0.26 0.5 x 0.5 x 0.5 x 0.4 x 0.5 x 0.6 x 0.44 0.44
Vecio - Vccio Vccio Veccio Vccio Vccio
0.12 +0.12

Differential I/0 Standard Specifications

Table 1-19: Differential I/0 Standard Specifications for Arria V Devices

Differential inputs are powered by V cpp which requires 2.5 V.
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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,

Altera Corporation Arria V GX, GT, SX, and ST Device Datasheet

C] Send Feedback


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

. . . . . AV-51002
1-30 Transceiver Specifications for Arria V GT and ST Devices 2017.02.10

Transceiver Speed Grade 3

Symbol/Description Condition Unit
Typ
10 Hz — — -50 dBc/Hz
100 Hz — — -80 dBc/Hz
1 KHz — — -110 dBc/Hz
Transmitter REFCLK phase noise*?)

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

Rpgr — — 2000 +1% — Q

Table 1-27: Transceiver Clocks Specifications for Arria V GT and ST Devices

Transceiver Speed Grade 3
Symbol/Description Condition “_ Unit
T

fi xedcl k clock frequency PCle Receiver Detect 125 — MHz
Transceiver Reconfiguration — 75 — 125 MHz
Controller IP (mgnt _cl k_cl k) clock

frequency

Table 1-28: Receiver Specifications for Arria V GT and ST Devices

Transceiver Speed Grade 3
Symbol/Description Condition

T R =

Supported I/O Standards 1.5V PCML, 2.5 V PCML, LVPECL, and LVDS
Data rate (6-Gbps transceiver)“% — 611 — 6553.6 Mbps

43) The transmitter REFCLK phase jitter is 30 ps p-p (5 ps RMS) with bit error rate (BER) 10°!2, equivalent to 14 sigma.
@9 To support data rates lower than the minimum specification through oversampling, use the CDR in LTR mode only.
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Quartus Prime 1st

Quartus Prime Vg Setting

AV-51002
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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.
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t 7 Period jitter for dedicated clock output Four 2 100 MHz ps (p-p)
OUTPIDC in integer PLL Four < 100 MHz 17.5 mUI (p-p)
&7 Period jitter for dedicated clock output | Four = 100 MHz 250(%), 175 ps (p-p)
tFOUTP]_DC in fractional PLL (68) 69)
Four < 100 MHz 2568 17.5( mUI (p-p)
&7 Cycle-to-cycle jitter for dedicated clock | Four = 100 MHz 175 ps (p-p)
toutceype output in integer PLL
p g Four < 100 MHz 17.5 mUTI (p-p)
t (67) Cycle-to-cycle jitter for dedicated clock | Four =100 MHz 2509, 1757 ps (p-p)
FOUTCCJ_DC output in fractional PLL Four < 100 MHz 25(68) 17,569 mUI (p-p)
¢ 67)(70) Period jitter for clock output on a Four 2 100 MHz 600 ps (p-p)
OUTP]_IO S
UTPLL regular I/O in integer PLL Four < 100 MHz 60 mUI (p-p)
‘ (67)(68)(70) Period jitter for clock output on a Foyr 2 100 MHz 600 ps (p-p)
FOUTP]_IO regular I/O in fractional PLL Four < 100 MHz 60 mUI (p-p)
) (67)(70) Cycle-to-cycle jitter for clock output on | Four = 100 MHz 600 ps (p-p)
OUTCCLIo aregular I/O in integer PLL Four < 100 MHz 60 mUI (p-p)
trourccy 10 Cycle—to—cyck? jitter fpr clock output on Four 2 100 MHz 600 ps (p-p)
- aregular I/O in fractional PLL Four < 100 MHz 60 mUI (p-p)

(67) Peak-to-peak jitter with a probability level of 10712 (14 sigma, 99.99999999974404% confidence level). The output jitter specification applies to the
intrinsic jitter of the PLL, when an input jitter of 30 ps is applied. The external memory interface clock output jitter specifications use a different

measurement method and are available in Memory Output Clock Jitter Specification for Arria V Devices table.
(68 This specification only covered fractional PLL for low bandwidth. The fycq for fractional value range 0.05-0.95 must be > 1000 MHz.
(6% This specification only covered fractional PLL for low bandwidth. The fycq for fractional value range 0.20-0.80 must be > 1200 MHz.

(700 External memory interface clock output jitter specifications use a different measurement method, which are available in Memory Output Clock Jitter
Specification for Arria V Devices table.
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High-Speed I/0 Specifications

Table 1-40: High-Speed 1/0 Specifications for Arria V Devices
When J = 3 to 10, use the serializer/deserializer (SERDES) block. When ] = 1 or 2, bypass the SERDES block.
For LVDS applications, you must use the PLLs in integer PLL mode.
The Arria V devices support the following output standards using true LVDS output buffer types on all I/O banks.

o True RSDS output standard with data rates of up to 360 Mbps
o True mini-LVDS output standard with data rates of up to 400 Mbps

.
g e s s
5 — | 800 | 5 — _ | 25

frscLk_in (input clock frequency) True | Clock boost factor W 750 5 MHz
Differential I/O Standards =1 to 4072
fascLk_in (input clock frequency) Clock boost factor W 5 — 625 5 — 625 5 — 500 MHz
Single-Ended I/O Standards”® =1to 407
fascik_in (input clock frequency) Clock boost factor W 5 — 420 5 — 420 5 — 420 MHz
Single-Ended I/O Standards”® =1to 407
fascLk out (output clock frequency) — 5 — | 62579 5 — 6259 5 — | 50079 | MHz
True Differential I/O SERDES factor ] =3to | 7 — 1250 77) — 1250 | 7 — 1050 | Mbps
Transmitter | Standards - figpg (data 1079
rate)

2 Clock boost factor (W) is the ratio between the input data rate and the input clock rate.

(%) This applies to DPA and soft-CDR modes only.

(74 This applies to non-DPA mode only.

() This is achieved by using the LVDS clock network.

(76) The F,,.x specification is based on the fast clock used for serial data. The interface F,,, 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.
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HPS JTAG Timing Specifications

Table 1-62: HPS JTAG Timing Parameters and Values for Arria V Devices

tjcp TCK clock period

ticu TCK clock high time 14 — ns
tjcL TCK clock low time 14 — ns
typsu (TDI) TDI JTAG port setup time 2 — ns
typsu (TMS) TMS JTAG port setup time 3 — ns
typH JTAG port hold time 5 — ns
tipco JTAG port clock to output — 1200 ns
tipzx JTAG port high impedance to valid output — 14¢0 ns
tipxz JTAG port valid output to high impedance — 1409 ns

Configuration Specifications

This section provides configuration specifications and timing for Arria V devices.

POR Specifications

Table 1-63: Fast and Standard POR Delay Specification for Arria V Devices

Fast | | 120D

©0 A 1-ns adder is required for each Vccio _mps voltage step down from 3.0 V. For example, tjpco= 13 ns if Vecio _gps of the TDO I/0 bank = 2.5V, or

14 ns if it equals 1.8 V.

©L 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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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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Related Information

« PS Configuration Timing on page 1-81
+ AS Configuration Timing
Provides the AS configuration timing waveform.

DCLK Frequency Specification in the AS Configuration Scheme

Table 1-69: DCLK Frequency Specification in the AS Configuration Scheme

DCLK Frequency Specification in the AS Configuration Scheme 1-81

This table lists the internal clock frequency specification for the AS configuration scheme. The DCLK frequency specification applies when you use
the internal oscillator as the configuration clock source. The AS multi-device configuration scheme does not support DCLK frequency of 100 MHz.

53 7.9 12.5 MHz

10.6 15.7 25.0 MHz
DCLK frequency in AS configuration scheme

21.3 314 50.0 MHz

42.6 62.9 100.0 MHz

PS Configuration Timing

Table 1-70: PS Timing Parameters for Arria V Devices

tepacD NCONFI Glow to CONF_DONE low

tcrasTo NCONFI Glow to nSTATUS low — 600 ns
tcrg nCONFI Glow pulse width 2 — s
tSTATUS nSTATUS low pulse width 268 1506109 us
tepasTI nCONFI Ghigh to nSTATUS high — 1506109 us

(1) You can obtain this value if you do not delay configuration by extending the nCONFI G or nSTATUS low pulse width.
(109 You can obtain this value if you do not delay configuration by externally holding nSTATUS low.
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Vox

Output differential cross point voltage

W

High-speed I/O block—Clock boost factor

Document Revision History

o e [ e

December 2016

2016.12.09

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

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

Updated Tj,;; specifications in the following tables:

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

+ PS Timing Parameters for Arria V Devices

June 2016

2016.06.10

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

o Added Ty, and T}, specifications.

o Removed T4,max Specifications.

Updated SPI Master Timing Diagram.

Updated T spec from maximum to minimum in I?C Timing Requirements for Arria V Devices table.
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Core Performance Specifications

Clock Tree Specifications

Table 2-33: Clock Tree Performance for Arria V GZ Devices

Symbol

Global and Regional Clock

Performance

650 580

Core Performance Specifications 2-37

MHz

Periphery Clock

500

500

MHz

PLL Specifications

Table 2-34: PLL Specifications for Arria V GZ Devices

Input clock frequency (C3, I3L speed grade)

foe 7 Input clock frequency (C4, 14 speed grade) 5 650 MHz
fINPED Input frequency to the PFD 5 325 MHz
fFINPED Fractional Input clock frequency to the PFD 50 160 MHz
focg (169 PLL VCO operating range (C3, I3L speed grade) 600 1600 MHz
PLL VCO operating range (C4, 14 speed grade) 600 1300 MHz
tEINDUTY Input clock or external feedback clock input duty 40 60 %

cycle

(167) This specification is limited in the Quartus II software by the I/O maximum frequency. The maximum I/O frequency is different for each 1/O

standard.

(168) The VCO frequency reported by the Quartus II software in the PLL Usage Summary section of the compilation report takes into consideration the
VCO post-scale counter K value. Therefore, if the counter K has a value of 2, the frequency reported can be lower than the fy g specification.
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2-50 Soft CDR Mode High-Speed I/0 Specifications

2017.02.10
Standard Training Pattern Number of Data Transitions | Number of Repetitions per
in One Repetition of the 256 Data Transitions 207
Training Pattern

00001111 2 128 640 data transitions
Parallel Rapid I/O

10010000 4 64 640 data transitions

10101010 8 32 640 data transitions
Miscellaneous

01010101 8 32 640 data transitions

Soft CDR Mode High-Speed I/0 Specifications

Table 2-44: 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.

G3,13L C4,14

4w
| Min | Typ | Max | Min [ Typ | Max |
— | — | 300 | — | — | 300 |

Symbol Conditions

Soft-CDR ppm tolerance — | + ppm

(200 This is the number of repetitions for the stated training pattern to achieve the 256 data transitions.
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Figure 2-4: LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for a Data Rate > 1.25 Gbps

Soft CDR Mode High-Speed I/0 Specifications 2-51

LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification
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Table 2-45: LVDS Soft-CDR/DPA Sinusoidal Jitter Mask Values for a Data Rate > 1.25 Gbps

Jitter Frequency (Hz) Sinusoidal Jitter (UI)

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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Figure 2-5: LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for a Data Rate < 1.25 Gbps

Sinusoidal Jitter Amplitude

0.1Ul pp | T T T T T T T

»  frequency

baud/1667 20 MHz

Non DPA Mode High-Speed /0 Specifications

Table 2-46: High-Speed I/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.

- m-mm-m

Sampling Window | | | | ps
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OCT Calibration Block Specifications

Table 2-51: OCT Calibration Block Specifications for Arria V GZ Devices

OCT Calibration Block Specifications 2-55

OCTUSRCLK Clock required by the OCT calibration blocks

TocTcaL Number of OCTUSRCLK clock cycles required for OCT Rg/Rry calibration — 1000 Cycles
ToCTSHIFT Number of OCTUSRCLK clock cycles required for the OCT code to shift out — 32 Cycles
Tgrs_rT Time required between the dyn_term ctrl and oe signal transitions in a — 2.5 ns

bidirectional I/O buffer to dynamically switch between OCT Rg and R (See

the figure below.)

Figure 2-6: Timing Diagram for oe and dyn_term ctr| Signals
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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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2-66 . . . L AV-51002
= Active Serial Configuration Timing 2017.02.10

DCLK falling edge to AS_DATAO0/ASDO output

tsy Data setup time before falling edge on DCLK 1.5 — ns

ty Data hold time after falling edge on DCLK 0 — ns

tcppum | CONF_DONE high to user mode 10 175 437 us

tepacy CONF_DONE high to CLKUSR enabled 4 x maximum DCLK — —
period

tcpoumc | CONF_DONE high to user mode with CLKUSR option on tepacy + (8576 X CLKUSR — —
period)

Table 2-59: DCLK Frequency Specification in the AS Configuration Scheme
This applies to the DCLK frequency specification when using the internal oscillator as the configuration clock source.

The AS multi-device configuration scheme does not support DCLK frequency of 100 MHz.

m Typical m

12.5
10.6 15.7 25.0 MHz
21.3 314 50.0 MHz
42.6 62.9 100.0 MHz

Related Information

+ Passive Serial Configuration Timing on page 2-67
« Configuration, Design Security, and Remote System Upgrades in Arria V Devices

(216) To enable the CLKUSR pin as the initialization clock source and to obtain the maximum frequency specification on this pin, 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)
T Vo
T Vss
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