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Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.
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Recommended Operating Conditions 1-5

Vee Core voltage power supply IS L7 b M

-13 1.12 1.15 1.18 \Y%

Veep Periphery ci'rcuitry, PCle hard IP block, -C4, -I5, -C5, -Cé 1.07 1.1 1.13 \4

and transceiver PCS power supply I3 1.12 1.15 1.18 Vv

33V 3.135 33 3.465 \%

o 3.0V 2.85 3.0 3.15 \%

Veerom Configuration pins power supply S5V 3375 35 oy v

1.8V 1.71 1.8 1.89 \%

Vee aux Auxiliary supply — 2.375 2.5 2.625 A%

Veepar? Battery back-up power supply - 1.2 - 3.0 \
(For design security volatile key register)

33V 3.135 33 3.465 \%

Veerp® I/O pre-driver power supply 3.0V 2.85 3.0 3.15 A%

25V 2.375 2.5 2.625 A%

()" 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.

@ If you do not use the design security feature in Arria V devices, connect Vccpar to a 1.5-V, 2.5-V, or 3.0-V power supply. Arria V power-on reset

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

® Veepp 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 Vg is 3.0 V. Vcpp must be 3.3 V when Vg is

33 V.
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33V 3.135 3.465 \%
3.0V 2.85 3.0 3.15 \'%
25V 2.375 2.5 2.625 \%
v 1/O buff I 1.8V 1.71 1.8 1.89 \%
uffers power su
ceto P PPy 15V 1.425 1.5 1.575 v
135V 1.283 1.35 1.418 \'%
1.25V 1.19 1.25 1.31 \'%
1.2V 1.14 1.2 1.26 \'%
Veep L PLL digital voltage regulator power — 1.425 1.5 1.575 A%
supply
Veea FpLL PLL analog voltage regulator power — 2.375 2.5 2.625 A%
supply

Vi DC input voltage — -0.5 — 3.6 \Y
Vo Output voltage — 0 — Veeo 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 ps — 4 ms —

()" 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 is also applicable to HPS power supply. For HPS power supply, refer to tg anp specifications for standard POR when HPS_PORSEL = 0 and tganp
specifications for fast POR when HPS_PORSEL = 1.
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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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1-32

Symbol/Description

Transceiver Specifications for Arria V GT and ST Devices

Condition

Transceiver Speed Grade 3
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(51)

tLTD_manual — 4 — — s
tETR_LTD._manual™ — 15 — — us
Programmable ppm detector® — +62.5, 100, 125, 200, 250, 300, 500, and 1000 ppm
Run length — — — 200 Ul

Programmable equalization AC and
DC gain

AC gain setting = 0 to 3%
DC gain setting=0to 1

Refer to CTLE Response at Data Rates > 3.25 Gbps across Supported AC Gain
and DC Gain for Arria V GX, GT, SX, and ST Devices and CTLE Response at
Data Rates < 3.25 Gbps across Supported AC Gain and DC Gain for Arria V

GX, GT, SX, and ST Devices diagrams.

Table 1-29: Transmitter Specifications for Arria V GT and ST Devices

Transceiver Speed Grade 3

Symbol/Description Condition Unit
e e ]
Supported I/O standards 1.5V PCML
Data rate (6-Gbps transceiver) — 611 — 6553.6 Mbps
Data rate (10-Gbps transceiver) — 0.611 — 10.3125 Gbps
Vocum (AC coupled) — — 650 — mV
Vocum (DC coupled) < 3.2 Gbps™®® 670 700 730 mV

CD 17D _manual i$ 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.

©2) t]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.

(3) The rate match FIFO supports only up to +300 ppm.

4 The Quartus Prime software allows AC gain setting = 3 for design with data rate between 611 Mbps and 1.25 Gbps only.
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2017.02.10 Internal Temperature Sensing Diode Specifications =

Table 1-38: Memory Block Performance Specifications for Arria V Devices

Memory Unit
0 1 500 450 400

Single port, all supported widths MHz
Simple dual-port, all supported widths 0 500 450 400 MHz
MLAB  Isimple dual-port with read and write at 0 400 350 300 MHz
the same address
ROM, all supported width — 500 450 400 MHz
Single-port, all supported widths 0 400 350 285 MHz
Simple dual-port, all supported widths 0 400 350 285 MHz
Simple dual-port with the read-during- 0 315 275 240 MHz
M10K . .
Block write option set to Old Data, all supported
widths
True dual port, all supported widths 0 1 400 350 285 MHz
ROM, all supported widths 0 1 400 350 285 MHz

Internal Temperature Sensing Diode Specifications

Table 1-39: Internal Temperature Sensing Diode Specifications for Arria V Devices

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

—-40 to 100°C +8°C 1 MHz < 100 ms 8 bits 8 bits

Periphery Performance
This section describes the periphery performance, high-speed /0, and external memory interface.

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.
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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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Condition

[ B [ 55 [ & ]
m-mmmm-m

-13,-C4

-I5,-C5

High-Speed I/0 Specifications

1-53

True Differential I/O 150 ps
Standards
TCCS
Emulated Differential | — — 300 — — 300 — 300 ps
I/0 Standards
SERDES factorJ=3to | 150 — 1250 150 — 1250 150 1050 Mbps
True Differential I/O 10176)
Standards - fHSDRDPA
(data rate) SERDES factor J =8 | 150 | — | 1600 | 150 | — | 1500 | 150 1250 | Mbps
with DPACOC)
Receiver SERDES factor ] = 3 77 _ (83) 77) _ (83) (77) (83) Mbps
to 10
fspr (data rate) SERDES factor J = 1 7) _ @9 77) _ @9 @7) 79) Mbps
to 2, uses DDR
registers
DPA Mode | DPA run length — — — | 10000 — — | 10000 | — 10000 Ul
Soft-CDR | Soft-CDR ppm tolerance — — — 300 — — 300 — 300 | +ppm
Mode
Non-DPA Sampling Window — — — 300 — — 300 — 300 ps
Mode

®3) You can estimate the achievable maximum data rate for non-DPA mode by performing link timing closure analysis. You must consider the board
skew margin, transmitter delay margin, and receiver sampling margin to determine the maximum data rate supported.
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DPA Lock Time Specifications
Figure 1-4: Dynamic Phase Alignment (DPA) Lock Time Specifications with DPA PLL Calibration Enabled

rx_reset
< DPA Lock Time >
rx_dpa_locked
256 Data 96 Slow 256 Data 96 Slow 256 Data
Transitions Clock Cycles Transitions Clock Cycles Transitions

Table 1-41: DPA Lock Time Specifications for Arria V Devices

The specifications are applicable to both commercial and industrial grades. The DPA lock time is for one channel. One data transition is defined as
a 0-to-1 or 1-to-0 transition.

Standard Training Pattern Number of Data Number of Repetitions per Maximum Data Transition
Transitions in One 256 Data Transitions(®¥
Repetition of the Training
Pattern

SPI-4 00000000001111111111 2 128 640

00001111 2 128 640
Parallel Rapid I/O

10010000 4 64 640

10101010 8 32 640
Miscellaneous

01010101 8 32 640

®% This is the number of repetitions for the stated training pattern to achieve the 256 data transitions.
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Standard

Related Information
MSEL Pin Settings

Provides more information about POR delay based on MSEL pin settings for each configuration scheme.

FPGA JTAG Configuration Timing

Table 1-64: FPGA JTAG Timing Parameters and Values for Arria V Devices

tjcp TCK clock period 30, 1672

ticu TCK clock high time 14 — ns
tjcL 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 — 1209 ns
tipzx JTAG port high impedance to valid output — 14©3) ns
tipxz JTAG port valid output to high impedance — 1409 ns

©2) The minimum TCK clock period is 167 ns if Vcpar is within the range 1.2 V - 1.5 V when you perform the volatile key programming.
%) A 1-ns adder is required for each VCCIO voltage step down from 3.0 V. For example, tjPCO= 13 ns if VCCIO of the TDO I/O bank = 2.5 V, or 14 ns if

it equals 1.8 V.
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AV-51002

2017.02.10 Minimum Configuration Time Estimation 1-85
Variant Member Code Wldth DCLK (MHz) | Minimum Configura- Width DCLK (MHz) Minimum Configuration Time
tion Time (ms) (ms)
4
A3 4 100 178 16 125 36
A5 4 100 255 16 125 51
A7 4 100 255 16 125 51
Arria V GX
B1 4 100 344 16 125 69
B3 4 100 344 16 125 69
B5 4 100 465 16 125 93
B7 4 100 465 16 125 93
C3 4 100 178 16 125 36
C7 4 100 255 16 125 51
Arria V GT
D3 4 100 344 16 125 69
D7 4 100 465 16 125 93
B3 4 100 465 16 125 93
Arria V SX
B5 4 100 465 16 125 93
D3 4 100 465 16 125 93
Arria V ST
D5 4 100 465 16 125 93
Related Information

Configuration Files on page 1-83

(108) pCLK frequency of 100 MHz using external CLKUSR.
(109 Maximum FPGA FPP bandwidth may exceed bandwidth available from some external storage or control logic.
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S T S

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

Lower number refers to faster speed grade.

L = Low power devices.

Transceiver Speed Grade

Core Speed Grade

AV-51002
2017.02.10

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%
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Recommended Transceiver Power Supply Operating Conditions 2-7

S I I R 0 N e

0.82 0.85 0.88

Veer axar Receiver analog power supply (left side) 0.97 1.0 1.03 \Y4
1.03 1.05 1.07
0.82 0.85 0.88

Vcer_gxar 'Y Receiver analog power supply (right side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07
0.82 0.85 0.88

Veer gxsr Transmitter analog power supply (left side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07
0.82 0.85 0.88

Veer exar 2V Transmitter analog power supply (right side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07

VeeH GxaL Transmitter output buffer power supply (left side) 1.425 1.5 1.575 A%

VeeH GxBR Transmitter output buffer power supply (right side) 1.425 1.5 1.575 A%

(118) This value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements. Refer to the

PDN tool for the additional budget for the dynamic tolerance requirements.

(121 This supply must be connected to 1.0 V if the transceiver is configured at a data rate > 6.5 Gbps, and to 1.05 V if configured at a data rate > 10.3 Gbps

when DFE is used. For data rate up to 6.5 Gbps, you can connect this supply to 0.85 V.
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I/0 Standard Specifications

0

The Vor and Vo values are valid at the corresponding Ioy and Iy, respectively.

Table 2-16: Single-Ended I/0 Standards for Arria V GZ Devices

1/0 Standard Specifications

2-15

e Veao (V)
— m-mmmmmm“ i

LVTTL 2.85 3.15 -0.3 2 -2

LVCMOS 2.85 3 3.15 0.3 0.8 17 3.6 0.2 Veao-02 | 0.1 0.1

25V 2.375 2.5 2.625 -0.3 0.7 1.7 3.6 0.4 2 1 -1

1.8V 1.71 1.8 1.89 0.3 0.35 x 0.65 x Veao 0.45 Veero - 0.45 2 -2
Vccio Vo +0.3

1.5V 1.425 1.5 1.575 -0.3 0.35 x 0.65 x VCCIO 0.25 x 0.75 x VCCIO 2 -2
Vccio Vo +0.3 Vccio

12V 1.14 12 1.26 0.3 0.35 x 0.65 x Veao 025x | 0.75x Veao | 2 -2
Vecio Vecio +0.3 Vecio

Table 2-17: Single-Ended SSTL, HSTL, and HSUL I/O Reference Voltage Specifications for Arria V GZ Devices

SSTL-2 2.375 2.625 0.49 x VCCIO 0.5 x 0.51 x VREF 0.04 VREF + 0.04
Class I, 1T VCCIO VCCIO
SSTL-18 1.71 1.8 1.89 0.833 0.9 0.969 | Vrgr - 0.04 VREE Vger + 0.04
Class I, IT
SSTL-15 1.425 1.5 1.575 [ 049X Veao | 0.5 0.51 x 0.49 x 0.5 x 0.51 x Vecio
Class I, 1T VCCIO VCCIO VCCIO VCCIO
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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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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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Switching Characteristics

Transceiver Performance Specifications

Reference Clock

Table 2-22: Reference Clock 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
_ m-mm-m

Reference Clock

Dedicated reference clock |1.2-V PCML, 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, Differential LVPECL, LVDS,
Supported I/O Standards pin and HCSL

RX reference clock pin 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Input Reference Clock — 40 — 710 40 — 710 MHz
Frequency
(CMU PLL) 137
Input Reference Clock — 100 — 710 100 — 710 MHz
Frequency
(ATX PLL)(137

(137 The input reference clock frequency options depend on the data rate and the device speed grade.
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Transceiver Speed Grade 2 Transceiver Speed Grade 3
Symbol/Description Conditions Unit
TN I N =
100 Hz — — -70 — — -70 dBc/Hz
1 kHz — — -90 — — -90 dBc/Hz
Transmitter REFCLK Phase
Noise (622 MHz) (4 10 kHz — — -100 — — -100 dBc/Hz
100 kHz — — -110 — — -110 dBc/Hz
>1 MHz — — -120 — — -120 dBc/Hz
Transmitter REFCLK Phase 10 kHz to 1.5 MHz — — 3 — — 3 ps (rms)
Jitter (100 MHz) (142 (PCle)
RRgr — — 1800 1% — — 1800 £1% — Q

Related Information

Arria V Device Overview
For more information about device ordering codes.

Transceiver Clocks

Table 2-23: Transceiver Clocks Specifications for Arria V GZ Devices

Speed grades shown refer to the PMA Speed Grade in the device ordering code. The maximum data rate could be restricted by the Core/PCS speed
grade. Contact your Altera Sales Representative for the maximum data rate specifications in each speed grade combination offered. For more
information about device ordering codes, refer to the Arria V Device Overview.

(14 To calculate the REFCLK phase noise requirement at frequencies other than 622 MHz, use the following formula: REFCLK phase noise at f(MHz) =
REFCLK phase noise at 622 MHz + 20*log({/622).

(142) To calculate the REFCLK rms phase jitter requirement for PCle at reference clock frequencies other than 100 MHz, use the following formula:
REFCLK rms phase jitter at f{(MHz) = REFCLK rms phase jitter at 100 MHz x 100/f.

Arria V GZ Device Datasheet Altera Corporation

D Send Feedback


https://documentation.altera.com/#/link/sam1403483806646/sam1403483636964/en-us
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.

AV-51002
2017.02.10 CMU PLL 2-29

CMU PLL

Table 2-26: CMU PLL 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

Supported data range — 12500 10312.5 Mbps

tpll_powerdown (153) - 1 - — 1 — = us

tpll_tock"” — — 10 — — 10 us
Related Information

Arria V Device Overview
For more information about device ordering codes.

ATXPLL

Table 2-27: ATX PLL 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.

153 to11_powerdown 15 the PLL powerdown minimum pulse width.
(154) toll_lock is the time required for the transmitter CMU/ATX PLL to lock to the input reference clock frequency after coming out of reset.
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