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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
| Min | Typ | Max | Min | Typ | Max |
Inter-transceiver block xN PMA bonded mode — — 500 — — 500
transmitter channel-to-

channel skew*

PS

Table 1-24: CMU PLL Specifications for Arria V GX and SX Devices

Transceiver Speed Grade 4 Transceiver Speed Grade 6 “

Supported data range 611 6553.6 611 3125 Mbps
fPLL supported data range 611 3125 611 3125 Mbps

Symbol/Description

Table 1-25: Transceiver-FPGA Fabric Interface Specifications for Arria V GX and SX Devices

Transceiver Speed Grade 4 and 6

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
o Arria V GT, GX, ST, and SX Device Family Pin Connection Guidelines

Provides more information about the power supply connection for different data rates.

(% This specification is only applicable to channels on one side of the device across two transceiver banks.
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Transceiver Specifications for Arria V GT and ST Devices

Table 1-26: Reference Clock Specifications for Arria V GT and ST Devices

Transceiver Speed Grade 3
Symbol/Description Condition Unit
I - =
Supported I/O standards 1.2 V PCML, 1.4 VPCML, 1.5 V PCML, 2.5 V PCML, Differential LVPECL“?, HCSL, and LVDS
Input frequency from REFCLK input — 27 — 710 MHz
pins
Rise time Measure at +60 mV of — — 400 ps
differential signal“?
Fall time Measure at 60 mV of — — 400 ps
differential signal )
Duty cycle — 45 — 55 %
Peak-to-peak differential input voltage — 200 — 3004272000 mV
Spread-spectrum modulating clock PCI Express (PCle) 30 — 33 kHz
frequency
Spread-spectrum downspread PCle — 0to -0.5% — —
On-chip termination resistors — — 100 — Q
Vicum (AC coupled) — — 1.2 — \%
Viem (DC coupled) HCSL 1/O standard for the PCle 250 — 550 mV
reference clock

(0 Differential LVPECL signal levels must comply to the minimum and maximum peak-to-peak differential input voltage specified in this table.
@) REFCLK performance requires to meet transmitter REFCLK phase noise specification.
(42 The maximum peak-to peak differential input voltage of 300 mV is allowed for DC coupled link.

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

D 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

1-36 CTLE Response at Data Rates < 3.25 Gbps across Supported AC Gain and DC Gain 2017.02.10

CTLE Response at Data Rates < 3.25 Gbps across Supported AC Gain and DC Gain
Figure 1-3: CTLE Response at Data Rates < 3.25 Gbps across Supported AC Gain and DC Gain for Arria V GX, GT, SX, and ST Devices
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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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Figure 1-7: Timing Diagram for oe and dyn_term_ctrl Signals
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Duty Cycle Distortion (DCD) Specifications

Table 1-47: Worst-Case DCD on Arria V I/O Pins
The output DCD cycle only applies to the I/O buffer. It does not cover the system DCD.

Symbol
%

Output Duty Cycle

HPS Specifications
This section provides HPS specifications and timing for Arria V devices.

For HPS reset, the minimum reset pulse widths for the HPS cold and warm reset signals (HPS_nRST and HPS_nPOR) are six clock cycles of
HPS_CILKI1.
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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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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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tepacy CONF_DONE high to CLKUSR enabled 4 x maximum DCLK period
tcpauMmc CONF_DONE high to user mode with CLKUSR option on tepacu + (Tingt X CLKUSR — —
period)
Tinit Number of clock cycles required for device initialization 8,576 — Cycles
Related Information

FPP Configuration Timing
Provides the FPP configuration timing waveforms.

AS Configuration Timing

Table 1-68: AS Timing Parameters for AS x1 and x4 Configurations in Arria V Devices

The minimum and maximum numbers apply to both the internal oscillator and CLKUSR when either one is used as the clock source for device
configuration.

The tcracps terastos terGs tsTaTus, and teppst) timing parameters are identical to the timing parameters for passive serial (PS) mode listed in PS
Timing Parameters for Arria V Devices table. You can obtain the tcgys7; value if you do not delay configuration by externally holding nSTATUS low.

DCLK falling edge to the AS_DATA0/ASDO output
tsy Data setup time before the falling edge on DCLK 1.5 — ns
tpu Data hold time after the falling edge on DCLK 0 — ns
tcpauM CONF_DONE high to user mode 175 437 s
tcpacu CONF_DONE high to CLKUSR enabled 4 x maximum DCLK period — —
tepauMc CONF_DONE high to user mode with CLKUSR option on tepacy + (Tinit X CLKUSR — —
period)
Tinit Number of clock cycles required for device initialization 8,576 — Cycles
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Recommended Operating Conditions 2-5

Veerr Power supply for programmable power technology 1.45 1.50 1.55

Ve aux | Auxiliary supply for the programmable power 2.375 2.5 2.625
technology

Veepp 116 1/0O pre-driver (3.0 V) power supply 2.85 3.0 3.15 A%

) /O pre-driver (2.5 V) power supply 2.375 2.5 2.625 \%
/O buffers (3.0 V) power supply 2.85 3.0 3.15 \%
I/O buffers (2.5 V) power supply 2.375 2.5 2.625 \%
I/O buffers (1.8 V) power supply 1.71 1.8 1.89 \%

Vccio I/O buffers (1.5 V) power supply 1.425 1.5 1.575 \%
/0O buffers (1.35 V) power supply 1.283 1.35 1.45 \%
I/O buffers (1.25 V) power supply 1.19 1.25 1.31 \%
I/O buffers (1.2 V) power supply 1.14 1.2 1.26 Vv
Configuration pins (3.0 V) power supply 2.85 3.0 3.15 \%

Veergm | Configuration pins (2.5 V) power supply 2.375 2.5 2.625 A%
Configuration pins (1.8 V) power supply 1.71 1.8 1.89 \%

Veea PLL analog voltage regulator power supply 2.375 2.5 2.625 \%

FPLL

Veep. PLL digital voltage regulator power supply 1.45 1.5 1.55 \%

FPLL

Vcepat 1Y) Battery back-up power supply (For design security 1.2 — 3.0 A%
volatile key register)

(114 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.

(116) V-cpp must be 2.5 V when Vo is 2.5, 1.8, 1.5, 1.35, 1.25 or 1.2 V. Vcpp must be 3.0 V when Vo is 3.0 V.
(17 If you do not use the design security feature in Arria V GZ devices, connect Vcpar to a 1.2- to 3.0-V power supply. Arria V. GZ power-on-reset

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

Table 2-14: Hot Socketing Specifications for Arria V GZ Devices

LiopIN (DC) DC current per I/0O pin 300 A
TIOPIN (AC) AC current per I/O pin 8 mA (129
Ixcvr-TX (DC) DC current per transceiver transmitter pin 100 mA
Ixcvr-rx (DC) DC current per transceiver receiver pin 50 mA

Internal Weak Pull-Up Resistor

Table 2-15: Internal Weak Pull-Up Resistor for Arria V GZ Devices

All I/O pins have an option to enable the weak pull-up resistor except the configuration, test, and JTAG pins. The internal weak pull-down feature is
only available for the JTAG TCK pin. The typical value for this internal weak pull-down resistor is approximately 25 kQ) .

3.0 £5% 25 kQ

2.5+5% 25 kQ

Value of the I/O pin pull-up resistor 1.8 £5% 25 kQ

o | e g congtion s : =
programmable pull-up resistor option. 1.35 +5% 25 kQ

1.25 £5% 25 kQ

1.2 +5% 25 kQ

(129 The I/O ramp rate is 10 ns or more. For ramp rates faster than 10 ns, |[joppy| = C dv/dt, in which C is the I/O pin capacitance and dv/dt is the slew rate.
(125 The pin pull-up resistance values may be lower if an external source drives the pin higher than V¢cjo.
(126) These specifications are valid with a £10% tolerance to cover changes over PVT.
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/O Standard ViLoo) (V) Vinpe) (V) ViLacg) (V) ViH(ag) (V) VoL (V) Vou (V)

1/0 Standard Specifications

SSTL-18 VREE - VREF Vecaio Vrer - 0.25 Vger + 0.25 Vecio - 13.4 -13.4

Class II 0.125 +0.125 +0.3 0.28

SSTL-15 — Vrer - 0.1 | Vggep+0.1 — Vgrer - 0.175 | Vgggp+0.175 0.2 x 0.8 x 8 -8

Class 1 VCCIO VCCIO

SSTL-15 = Vrgr - 0.1 | Vgge +0.1 = Vgreg - 0.175 | Vgggp+0.175 0.2 x 0.8 x 16 -16

Class II Veeio Veaio

SSTL-135 — VREE - Vggr + 0.09 — Vrger - 0.16 Vger + 0.16 02* Vecio | 0.8 * Veeio — —

Class I, II 0.09

SSTL-125 = VREF = VREF + 0.85 = VREF -0.15 VREF +0.15 0.2* VCCIO 0.8 % VCCIO = =

Class I, II 0.85

SSTL-12 — VREF -0.1 VREF + 0.1 — VREF -0.15 VREF +0.15 02* VCCIO 0.8* VCCIO — —

Class I, IT

HSTL-18 — VREF -0.1 VREF +0.1 — VREF -0.2 VREF +0.2 0.4 VCCIO -04 8 -8

Class I

HSTL-18 — VREF -0.1 VREF +0.1 — VREF -0.2 VREF +0.2 04 VCCIO -04 16 -16

Class II

HSTL-15 = VREF -0.1 VREF + 0.1 = VREF -0.2 VREF +0.2 0.4 VCCIO -04 8 -8

Class I

HSTL-15 — VREF -0.1 VREF +0.1 — VREF -0.2 VREF +0.2 0.4 VCCIO -04 16 -16

Class II

HSTL-12 -0.15 VREF - VREF + 0.08 VCCIO VREF -0.15 VREF +0.15 0.25 x 0.75 x 8 -8

Class I 0.08 +0.15 VCCIO VCCIO

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

Class II 0.08 +0.15 VCCIO VCCIO

HSUL-12 — VREF - VREF +0.13 — VREF -0.22 VREF +0.22 0.1 x 0.9 x — —
0.13 Vecio Vecio
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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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I S

Diode ideality factor | 1.006 | 1.008 | 1.010

2-44 Periphery Performance

Periphery Performance

I/O performance supports several system interfaces, such as the LVDS high-speed I/O interface, external memory interface, and the PCI/PCI-X
bus interface. General-purpose I/O standards such as 3.3-, 2.5-, 1.8-, and 1.5-LVTTL/LVCMOS are capable of a typical 167 MHz and 1.2-LVCMOS
at 100 MHz interfacing frequency with a 10 pF load.

Note: The actual achievable frequency depends on design- and system-specific factors. Ensure proper timing closure in your design and perform
HSPICE/IBIS simulations based on your specific design and system setup to determine the maximum achievable frequency in your system.

High-Speed I/0 Specification

High-Speed Clock Specifications

Table 2-39: High-Speed Clock Specifications for Arria V GZ Devices
When ] = 3 to 10, use the serializer/deserializer (SERDES) block.
When J =1 or 2, bypass the SERDES block.
For LVDS applications, you must use the PLLs in integer PLL mode.
Arria V GZ 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 230 Mbps
o True mini-LVDS output standard with data rates of up to 340 Mbps
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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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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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FPP Configuration Timing when DCLK to DATA[] > 1
Figure 2-8: FPP Configuration Timing Waveform When the DCLK-to-DATA[] Ratio is >1,

Timing when using a MAX II device, MAX V device, or microprocessor as an external host.

lcrastt
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20 rsm( tcri”s
DCLK (6) m [7] » _I_L_ITI_DL |—| [TL] oo eee (5
DATA[31..0](8) Word 0 X Word1 L ~ X Word3 e ee Word(n-1) L User Mode
iy DK e 1DH
User /0 High-Z eoe X_User Mode
INIT_DONE (9) L_eee oo —
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Notes:

1.To find out the DCLK-to-DATA[] ratio for your system, refer to the "DCLK-to-DATA[] Ratio for Arria V GZ Devices" table.

2.The beginning of this waveform shows the device in user mode. In user mode, nCONFIG, nSTATUS, and CONF_DONE
are at logic high levels. When nCONFIG is pulled low, a reconfiguration cycle begins.

3. After power-up, the Arria V GZ device holds nSTATUS low for the time as specified by the POR delay.

4. After power-up, before and during configuration, CONF_DONE is low.

5. Do not leave DCLK floating after configuration. DCLK is ignored after configuration is complete. It can toggle high or
Iow if required.
“r" denotes the DCLK-to-DATA[] ratio. For the DCLK-to-DATA[] ratio based on the decompression and the design
securlty feature enable settings, refer to the "DCLK-to-DATA[] Ratio for Arria V GZ Devices" table.

7.If needed, pause DCLK by holding it low. When DCLK restarts, the external host must provide data on the DATA[31..0]
pins prior to sending the first DCLK rising edge.

8.To ensure a successful configuration, send the entire configuration data to the Arria V GZ device. CONF_DONE is
released high after the Arria V GZ device receives all the configuration data successfully. After CONF_DONE goes
high, send two additional falling edges on DCLK to begin initialization and enter user mode.

9. After the option bit to enable the INIT_DONE pin is configured into the device, the INIT_DONE goes low.
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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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JTAG Timing Specifi- | JTAG Timing Specifications:
cations

MS X X X X
! X X X X

PLL Specifications Diagram of PLL Specifications

Switchover CLKOUT Pins
4 four_ext
CLK
fin [ | fuero
PFD (¢ LF Vo Counters| | four GCLK
Core Clock €0.C17
RCLK
Delta Sigma
Key
[} Reconfigurable in User Mode External Feedback
Note:
1. Core Clock can only be fed by dedicated clock input pins or PLL outputs.
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