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1-10 DC Characteristics
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Related Information

Recommended Operating Conditions on page 1-4
Provides the steady-state voltage values for the FPGA portion of the device.

DC Characteristics

Supply Current and Power Consumption

Altera offers two ways to estimate power for your design—the Excel-based Early Power Estimator (EPE) and the Quartus® Prime PowerPlay Power
Analyzer feature.

Use the Excel-based EPE before you start your design to estimate the supply current for your design. The EPE provides a magnitude estimate of the
device power because these currents vary greatly with the resources you use.

The Quartus Prime PowerPlay Power Analyzer provides better quality estimates based on the specifics of the design after you complete place-and-
route. The PowerPlay Power Analyzer can apply a combination of user-entered, simulation-derived, and estimated signal activities that, when
combined with detailed circuit models, yields very accurate power estimates.

Related Information

« PowerPlay Early Power Estimator User Guide
Provides more information about power estimation tools.

o PowerPlay Power Analysis chapter, Quartus Prime Handbook
Provides more information about power estimation tools.

@ 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.
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1-14 OCT Variation after Power-Up Calibration 2017.02.10

Figure 1-1: Equation for OCT Variation Without Recalibration

dR dR

The definitions for the equation are as follows:

o The Rpcr value calculated shows the range of OCT resistance with the variation of temperature and Vcjo.
o Rgcap is the OCT resistance value at power-up.

o AT is the variation of temperature with respect to the temperature at power up.

« AV is the variation of voltage with respect to the Vo¢jo at power up.

o dR/dT is the percentage change of Rgca with temperature.

« dR/dV is the percentage change of Rgca, with voltage.

OCT Variation after Power-Up Calibration

Table 1-10: OCT Variation after Power-Up Calibration for Arria V Devices

This table lists OCT variation with temperature and voltage after power-up calibration. The OCT variation is valid for a Vo range of £5% and a
temperature range of 0°C to 85°C.

3.0

0.100
2.5 0.100
1.8 0.100
dR/dv OCT variation with voltage without recalibration 1.5 0.100 %/mV
1.35 0.150
1.25 0.150
1.2 0.150
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1-26 Transceiver Specifications for Arria V GX and SX Devices 2017.02.10

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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Transmitter Pre-Emphasis Levels 1-39

For example, when Vp = 800 mV, the corresponding Vp value setting is 40. The following conditions show that the 1st post tap pre-emphasis
setting = 2 is valid:

e |B|+|C|<60>40 +2 =42
« |B|-|C|>5>40-2=38

o (Vaax/Van - 1)% < 600%-> (42/38 - 1)% = 10.52%

To predict the pre-emphasis level for your specific data rate and pattern, run simulations using the Arria V. HSSI HSPICE models.

Table 1-33: Transmitter Pre-Emphasis Levels for Arria V Devices

Quartus Prime 1st
Post Tap Pre-
Emphasis Setting

0 0 0 0 0 0 0

Quartus Prime Vgp, Setting

0 dB
1 1.97 0.88 0.43 0.32 0.24 0.19 0.13 dB
2 3.58 1.67 0.95 0.76 0.61 0.5 0.41 dB
3 5.35 2.48 1.49 1.2 1 0.83 0.69 dB
4 7.27 3.31 2 1.63 1.36 1.14 0.96 dB
5 — 4.19 2.55 2.1 1.76 1.49 1.26 dB
6 — 5.08 3.11 2.56 2.17 1.83 1.56 dB
7 = 5.99 3.71 3.06 2.58 2.18 1.87 dB
8 — 6.92 4.22 3.47 2.93 2.48 2.11 dB
9 = 7.92 4.86 4 3.38 2.87 2.46 dB
10 — 9.04 5.46 4.51 3.79 3.23 2.77 dB
11 = 10.2 6.09 5.01 4.23 3.61 = dB
12 — 11.56 6.74 5.51 4.68 3.97 — dB
13 — 12.9 7.44 6.1 5.12 4.36 — dB
14 — 14.44 8.12 6.64 5.57 4.76 — dB
15 — — 8.87 7.21 6.06 5.14 — dB
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1-64 SD/MMC Timing Characteristics

Figure 1-10: SPI Slave Timing Diagram
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Related Information
SPI Controller, Arria V Hard Processor System Technical Reference Manual
Provides more information about rx_sample_delay.

SD/MMC Timing Characteristics

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

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

setting. The value of SDMMC_CLK is based on the external oscillator frequency and has a maximum value of 50 MHz.
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2017.02.10 Ethernet Media Access Controller (EMAC) Timing Characteristics 1-67
Figure 1-12: USB Timing Diagram
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Ethernet Media Access Controller (EMAC) Timing Characteristics

Table 1-56: Reduced Gigabit Media Independent Interface (RGMII) TX Timing Requirements for Arria V Devices

Tk (1000Base-T) | TX_CLK clock period

Tk (100Base-T) | TX_CLK clock period — 40 — ns
Tk (10Base-T) TX_CLK clock period — 400 — ns
Tdutycycle TX_CLK duty cycle 45 — 55 %
Ty TX_CLK to TXD/TX_CTL output data delay -0.85 — 0.15 ns

Figure 1-13: RGMII TX Timing Diagram

TX_CLK |\ / \ |
T_D3:0] X X X X |

™X_CTL /
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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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1-78 FPP Configuration Timing when DCLK-to-DATA[] = 1
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tSTATUS nSTATUS low pulse width 1506%
terasT nCONFI Ghigh to nSTATUS high — 1506 us
tepack™® nCONFI Ghigh to first rising edge on DCLK 1506 — us
tsrack® nSTATUS high to first rising edge of DCLK 2 — us
tpsu DATA[ ] setup time before rising edge on DCLK 5.5 — ns
tpu DATA[ ] hold time after rising edge on DCLK 0 — ns
tcH DCLK high time 0.45 x 1/fjpax — s
toL DCLK low time 0.45 x 1/fjpax — s
terx DCLK period 1/fpax — s
fmax DCLK frequency (FPP x8/ x16) — 125 MHz
tepauMm CONF_DONE high to user mode®” 175 437 us
tepacy CONF_DONE high to CLKUSR enabled 4x 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

Related Information

FPP Configuration Timing
Provides the FPP configuration timing waveforms.

©9 You can obtain this value if you do not delay configuration by extending the nCONFI G or the nSTATUS low pulse width.

%) You can obtain this value if you do not delay configuration by externally holding the nSTATUS low.

6) If nSTATUS is monitored, follow the tg,ck specification. If nSTATUS is not monitored, follow the tcpack specification.

©7) The minimum and maximum numbers apply only if you chose the internal oscillator as the clock source for initializing the device.
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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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2-4 Recommended Operating Conditions 2017.02.10

The maximum allowed overshoot duration is specified as a percentage of high time over the lifetime of the device. A DC signal is equivalent to
100% of the duty cycle.

For example, a signal that overshoots to 3.95 V can be at 3.95 V for only ~21% over the lifetime of the device; for a device lifetime of 10 years, the
overshoot duration amounts to ~2 years.

Table 2-4: Maximum Allowed Overshoot During Transitions for Arria V GZ Devices

Symbol Condition (V) Overshoot Duration as % @ T, = 100°C
3.8 100 %

3.85 64 %

3.9 36 %

3.95 21 %

Vi (AC) AC input voltage 4 12 %
4.05 7 %

4.1 4 %

4.15 2 %

4.2 1 %

Recommended Operating Conditions

Table 2-5: Recommended Operating Conditions for Arria V GZ Devices

Power supply ramps must all be strictly monotonic, without plateaus.

Vce | Core voltage and periphery circuitry power supply !> | | 0.82 | 0.85 | 0.88 | Vv

(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.
(115 The V¢ core supply must be set to 0.9 V if the Partial Reconfiguration (PR) feature is used.
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2017.02.10 Pin Capacitance 2-13
0.0297

2.5 0.0344

dR/dV OCT variation with voltage without re-calibration 1.8 0.0499 %/mV
1.5 0.0744
1.2 0.1241
3.0 0.189
2.5 0.208

dR/dT OCT variation with temperature without re-calibration 1.8 0.266 %/°C
1.5 0.273
1.2 0.317

Pin Capacitance

Table 2-13: Pin Capacitance for Arria V GZ Devices

Ciors Input capacitance on the top and bottom I/O pins
Ciorr Input capacitance on the left and right I/O pins pF
Coutrs Input capacitance on dual-purpose clock output and feedback pins pF
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1/0 Standard Specifications

Table 2-19: Differential SSTL 1/0 Standards for Arria V GZ Devices

Vaumciog (V)
_ m-mmmm-mm“
SSTL-2 Class I 2.375 2.625 VCCIO VCCIO/2 VCCIO/2 VCCIO + 0.6
I +0.6 -0.2 +0.2
SSTL-18 Class L 1.71 1.8 1.89 0.25 VCCIO VCCIO/2 — VCCIO/2 0.5 VCCIO + 0.6
I +0.6 -0.175 +0.175
SSTL-15 Class I, | 1.425 1.5 1.575 0.2 azn Vecio/2 — Vecio/2 0.35 —
I -0.15 +0.15
SSTL-135 1.283 1.35 1.45 0.2 az7 VCCIO/2 VCCIO/Z VCCIO/2 Z(VIH(AC) 2(VIL(AC) - VREF)
Class I, IT -0.15 +0.15 - VrEer)
SSTL-125 1.19 1.25 1.31 0.18 127) Veao/2 | Veao/2 | Veao/2 | 2(Vigac) —
Class I, II -0.15 +0.15 - VREF)
SSTL-12 1.14 1.2 1.26 0.18 — VREF Veeio/2 VREF -0.30 0.30
Class I, IT -0.15 +0.15

Table 2-20: Differential HSTL and HSUL I/O Standards for Arria V GZ Devices

1/0 Standard

m-mmmm—mm-mmm

HSTL-18 Class 1.71

I, 11

HSTL-15 Class 1.425 1.5 1.575 0.2 — 0.68 — 0.9 0.68 — 0.9 0.4 —
I, 1I

(127 The maximum value for Vgwing(pe) is not defined. However, each single-ended signal needs to be within the respective single-ended limits (Vyypc)

and VIL(DC))'
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Reference Clock

Transceiver Speed Grade 2

Transceiver Speed Grade 3
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Symbol/Description Conditions mmmm
Rise time Measure at 60 mV of — — 400 — — 400
differential signal 3
Fall time Measure at 60 mV of — — 400 — — 400 b
differential signal (3%
Duty cycle — 45 — 55 45 — 55 %
Spread-spectrum modulating | PCI Express ®(PCle) 30 — 33 30 — 33 kHz
clock frequency
Spread-spectrum downspread | PCle — 0to — — 0to — %
-0.5 -0.5
On-chip termination resistors | — — 100 — — 100 — Q
Dedicated reference clock — — 1.6 — — 1.6
Absolute Vyax pin \%
RX reference clock pin — — 1.2 — — 1.2
Absolute VN — -0.4 — — -0.4 — — \Y%
Peak-to-peak differential input | — 200 — 1600 200 — 1600 mV
voltage
Dedicated reference clock 1000/900/850 (13 1000/900/850 (3% mV
Vicum (AC coupled) pin
RX reference clock pin 1.0/0.9/0.85 (140) 1.0/0.9/0.85140 mV
Viem (DC coupled) HCSL 1/0 standard for 250 — 550 250 — 550 mV
PCle reference clock

(138) REFCLK performance requires to meet transmitter REFCLK phase noise specification.
(139 The reference clock common mode voltage is equal to the Vocr_gxp power supply level.
(110) This supply follows VCCR_GXB
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Transceiver Speed Grade 2 Transceiver Speed Grade 3

Symbol/Description Conditions
NN N T TN N
— 600 — — 600 —

Veer gxp =085V mV
full bandwidth
Veer gxp =085V — 600 — — 600 — mV
half bandwidth
Viem (AC and DC coupled)
Veer gxp=1.0V — 700 — — 700 = mV
full bandwidth
Veer gxp=1.0V — 700 — — 700 — mV
half bandwidth
tLTR (149) — — = 10 = — 10 us
tyrp %0 — 4 — — 4 — — us
tLTD_manual 1) — 4 — — 4 — — us
tLTR_LTD_manual (152 — 15 — — 15 — _ us
Programmable equalization Full bandwidth (6.25 GHz) — — 16 — — 16 dB
(AC Gain) Half bandwidth (3.125 GHz)

(149 t; g is the time required for the receive CDR to lock to the input reference clock frequency after coming out of reset.

(150) ¢/ 1 is time required for the receiver CDR to start recovering valid data after the r x_i s_| ockedt odat a signal goes high.

5D t17D_manual is the time required for the receiver CDR to start recovering valid data after the rx_i s_| ockedt odat a signal goes high when the CDR is
functioning in the manual mode.

(52 /TR LTD._manual is the time the receiver CDR must be kept in lock to reference (LTR) mode after the rx_i s_I ockedt or ef signal goes high when the
CDR is functioning in the manual mode.
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Mode (164)

Transceiver
Speed Grade

PMA Width

PCS/Core Width “

B O
9

10G PCS Data Rate

[ [ ® [ w [ w [ w6 & ]
= e s e
4.9 4.,5 3.92 3.6

2-33

2 C3,I3L 9.9 7.92 7.2
core speed grade
Register
3 C4, 14 8.8 8.2 7.04 6.56 4.4 4.1 3.52 3.28
core speed grade
Related Information

Operating Conditions on page 2-1

10G PCS Data Rate

Table 2-31: 10G PCS Approximate Maximum Data Rate (Gbps) for Arria V GZ Devices

Transceiver Speed

[ mmwn e @ @ =& [ & || & ]

Mode (165

C3, I3L core speed 12.5 12.5 10.69 12.5 10.88 10.88

FIFO grade
3 C4, 14 core speed 10.3125 10.3125 10.69 10.3125 9.92 9.92

grade
2 C3, I3L core speed 12.5 12.5 10.69 12.5 10.88 10.88

grade

Register

3 C4, 14 core speed 10.3125 10.3125 10.69 10.3125 9.92 9.92

grade

(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.
(165 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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Memory
---n

Single-port, all supported widths MHz
Simple dual-port, all supported widths 0 1 650 550 500 450 MHz
Simple dual-port with the read-during-write 0 1 455 400 455 400 MHz
option set to Old Data, all supported widths

g{ig}f Simple dual-port with ECC enabled, 512 x 32 0 1 400 350 400 350 MHz
Simple dual-port with ECC and optional 0 1 500 450 500 450 MHz
pipeline registers enabled, 512 x 32
True dual port, all supported widths 0 1 650 550 500 450 MHz
ROM, all supported widths 0 1 650 550 500 450 MHz

Temperature Sensing Diode Specifications

Table 2-37: Internal Temperature Sensing Diode Specification

Temperature Range Accuracy Offset Calibrated Sampling Rate Conversion Time Resolution Minimum Resolution
Option with no Missing
Codes

—40°C to 100°C +8°C No 1 MHz, 500 kHz <100 ms 8 bits 8 bits

Table 2-38: External Temperature Sensing Diode Specifications for Arria V GZ Devices

r— L

Ij;as» diode source current

Vias, Voltage across diode 0.3 — 0.9 A%
Series resistance — — <1 Q
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2-54 Memory Output Clock Jitter Specifications

AV-51002
2017.02.10

4 120 128 ps

Memory Output Clock Jitter Specifications

Table 2-50: Memory Output Clock Jitter Specification for Arria V GZ Devices

The clock jitter specification applies to the memory output clock pins generated using differential signal-splitter and DDIO circuits clocked by a
PLL output routed on a PHY, regional, or global clock network as specified. Altera recommends using PHY clock networks whenever possible.

The clock jitter specification applies to the memory output clock pins clocked by an integer PLL.

The memory output clock jitter is applicable when an input jitter of 30 ps peak-to-peak is applied with bit error rate (BER) -12, equivalent to 14

sigma.

C3 I3L

C4,14

mmmm _

Clock period jitter YIT(per) ps
Regional Cycle-to-cycle period jitter 1T (o) -110 110 -110 110 ps
Duty cycle jitter HIT(duty) -82.5 82.5 -82.5 82.5 ps
Clock period jitter HIT(per) -82.5 82.5 -82.5 82.5 ps
Global Cycle-to-cycle period jitter H1T(co) -165 165 -165 165 ps
Duty cycle jitter tIT(duty) -90 90 -90 90 ps
Clock period jitter HIT(per) -30 30 -35 35 ps
PHY Clock Cycle-to-cycle period jitter YIT(cc) -60 60 -70 70 ps
Duty cycle jitter YIT(duty) -45 45 -56 56 ps
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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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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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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.
Arria V GZ Device Datasheet Altera Corporation

D Send Feedback


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Arria%C2%A0V%C2%A0GZ%20Device%20Datasheet%20(AV-51002%202017.02.10)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

