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Chapter 1: Device Datasheet for Arria Il Devices

Electrical Characteristics

Table 1-11. OCT With and Without Calibration Specification for Arria Il GX Device I/0s (Note 1) (Part 2 of 2)

Calibration Accuracy
Symbol Description Conditions (V) Unit
Commercial Industrial
50-Q Rg .
50-Q series OCT Veeio = 3.0, 2.5, 0
fg 25,18, 15, | ith calibration 1.8,1.5,1.2 =10 =10 o
100-Q differential
;050'9 Ro 0CT without Veoio = 2.5 + 30 + 30 %
) calibration
Note to Table 1-11:
(1) OCT with calibration accuracy is valid at the time of calibration only.
Table 1-12 lists the OCT termination calibration accuracy specifications for
Arria II GZ devices.
Table 1-12. OCT with Calibration Accuracy Specifications for Arria Il GZ Devices (Note 1)
Calibration Accuracy
Symbol Description Conditions (V) Unit
C2 C3,13 C4,14
25-Q Rg ) ,
30,25.18,15, | 2>€seriesOCT | Vego=30,25, .8 .8 +8 %
12 (2) with calibration 1.8,1.5,1.2
50-Q Rg . ,
50-Q internal series | Vggg = 3.0, 2.5, 0
39251815 | ocT with calibration | 18,15, 1.2 +8 +8 +8 &
50-Q Ry 50-Qinternal parallel | Vg =2.5, 1.8, 0
25,1.8,15,1.2 | OCT with calibration 15,1.2 +10 +10 +10 &
20-Q, 40-Q and
200, 40-Q,and | 65 ) Rs expanded
60-Q Ry range for internal Vecio =3.0, 2.5, +10 +10 +10 %
3.0,2.5,1.8, 1.5, g . 1.8,1.5,1.2 * * * °
12 (3) series OCT with
) calibration
25-Q Rs_jert_shitt
25-Q Rs_geft_shift : ok
s internal left shift Veeio = 3.0, 2.5, 0
?g 2.5,1.8,1.5, series OCT with 1815 1.2 +10 +10 +10 Yo
' calibration

Notes to Table 1-12:

(1) OCT calibration accuracy is valid at the time of calibration only.
(2) 25-Q Rgis not supported for 1.5V and 1.2 VV in Row 1/0.
(3) 20-Q Rgis not supported for 1.5V and 1.2 VV in Row 1/0.
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Chapter 1: Device Datasheet for Arria Il Devices 1-13
Electrical Characteristics
Table 1-17 lists the pin capacitance for Arria II GZ devices.
Table 1-17. Pin Capacitance for Arria Il GZ Devices
Symbol Description Typical Unit
Ciots Input capacitance on the top and bottom I/0 pins 4 pF
Ciotr Input capacitance on the left and right 1/0 pins 4 pF
Covkrs Input capacitance on the top and bottom non-dedicated clock input pins 4 pF
Corkir Input capacitance on the left and right non-dedicated clock input pins 4 pF
Coutrs Input capacitance on the dual-purpose clock output and feedback pins 5 pF
Cot1, Covks, Covke: Input capacitance for dedicated clock input pins 2 pF
and Cei1o
Internal Weak Pull-Up and Weak Pull-Down Resistors
Table 1-18 lists the weak pull-up and pull-down resistor values for Arria II GX
devices.
Table 1-18. Internal Weak Pull-up and Weak Pull-Down Resistors for Arria Il GX Devices (Note 1)
Symbol | Description Conditions Min Typ Max Unit
VCClO = 33 V 15% (2) 7 25 41 kQ
Value of 1/0 pin pull-up resistor | Vggo=3.0V £5% (2) 7 28 47 kQ
before and during configuration, Veoio = 2.5 V £5% (2) 8 35 61 kO
Reu as well as user mode if the S
programmable pull-up resistor Vegio = 1.8V +5% (2) 10 o7 108 kQ
option is enabled. Vecio=1.5V 5% (2) 13 82 163 kQ
Veco=1.2V 5% (2) 19 143 351 kQ
Veeio=3.3V £5% 6 19 29 kQ
) VCCIO =3.0V 5% 6 22 32 kQ
Rep Value of TCK pin pull-down 7 = =5 53 59, 6 25 42 kQ
resistor
Vecio=1.8V £5% 7 35 70 kQ
VCClO =15V +5% 8 50 112 kQ

Notes to Table 1-18:

(1) All'l/O pins have an option to enable weak pull-up except configuration, test, and JTAG pins. The weak pull-down feature is only available for

JTAG TCK.

(2) Pin pull-up resistance values may be lower if an external source drives the pin higher than Vegq.
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Table 1-22. Single-Ended 1/0 Standards for Arria Il GX Devices

I/0 Standard Specifications

Table 1-22 through Table 1-35 list input voltage (Vg and Vi), output voltage (Vop
and V), and current drive characteristics (I and Iop) for various I/0O standards
supported by the Arria II device family. They also show the Arria II device family I/O
standard specifications. Vo and Vg values are valid at the corresponding Ioy and

o, respectively.

on page 1-74.

Table 1-22 lists the single-ended 1/0O standards for Arria II GX devices.

For an explanation of terms used in Table 1-22 through Table 1-35, refer to “Glossary”

Vecio (V) Vi (V) Vi (V) Vo (V) Vou (V) | I
1/0 Standard (nlllll\) (n?r\)
Min Typ Max Min Max Min Max Max Min
3.3 VLVTTL 3.135 3.3 3.465 | -0.3 0.8 1.7 3.6 0.45 2.4 -4
3.3VLVCMOS | 3.135 3.3 3.465 -0.3 0.8 1.7 3.6 0.2 Veeio -0.2 -2
3.0 VLVTTL 2.85 3 315 | -0.3 0.8 1.7 ch'g *1 045 2.4 4 -4
3.0VLVCMOS| 2.85 3 3.15 -0.3 0.8 1.7 Vcomg * 0.2 Vecio-0.2 | 0.1 -0.1
2.5VLVCMOS | 2.375 | 25 | 2625 | -0.3 0.7 1.7 ch'g ¥ 0.4 2 1 -1
_ 035 X 065 X VCCIO + VCClO - _
1.8 VLVCMOS | 1.71 1.8 1.89 0.3 Vesro Voo 03 0.45 0.45 2 2
035x | 0.65x | Veeo+ | 0.25 % 0.75 x
1.5VLVCMOS | 1.425 | 15 | 1575 | -0.3 ceio 2 -2
Vecio | Veeio 0.3 Vecio Vecio
035x | 0.65x | Voeio+ | 0.25 x 0.75 x
1.2V LVCMOS | 1.14 1.2 1.26 -0.3 CeI0 2 -2
Veeio | Veeio 0.3 Veeio Veeio
0.3 x 05x | Veeo + 0.1 x
3.0-V PC 2.85 3 3.15 — ceio 0.9xV 15 | 05
Vecio | Veeio 0.3 Vecio * el
035x | 05x | Vgoo+ 0.1 x
3.0-V PCI-X 2.85 3 3.15 — ceio 0.9xV 15 | -05
Veeio | Veeio 0.3 Veeio * Hoco
Table 1-23 lists the single-ended I/O standards for Arria Il GZ devices.
Tahle 1-23. Single-Ended I/0 Standards for Arria Il GZ Devices (Part 1 of 2)
Vecio (V) Vi (V) Viu (V) Vo (V) | Vou(V) | |
oL OH
1/0 Standard mA) | (mA)
Min Typ Max Min Max Min Max Max Min
LVTTL 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.4 2.4 2 -2
LVCMOS 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.2 Veeo-0.2 | 0.1 -0.1
25V 2.375 2.5 2.625 -0.3 0.7 1.7 3.6 0.4 2 1 -1
. 035 X 065 X VCCIO + VCClO - R
1.8V 1.71 1.8 1.89 0.3 Veoio Veois 03 0.45 0.45 2 2
035x | 0.65x | Vego+ | 0.25x 0.75 x
15V 1.425 15 1.575 -0.3 2 -2
Vecio | Vecio 0.3 Vecio Veeio
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Switching Characteristics

Transceiver Performance Specifications

Table 1-34 lists the Arria II GX transceiver specifications.

This section provides performance characteristics of the Arria Il GX and GZ core and periphery blocks for commercial grade
devices. The following tables are considered final and are based on actual silicon characterization and testing. These numbers
reflect the actual performance of the device under worst-case silicon process, voltage, and junction temperature conditions.

Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 1 of 7)

Symbol/
Description

Condition

13

C4

C5and I5

C6

Typ

Max

Typ

Max

Typ

Max

Typ

Max

Unit

Reference Clock

Supported 1/0
Standards

1.2-V PCML, 1.5-V PCML, 2.5-V PCML, Differential LVPECL, LVDS, and HCSL

Input frequency
from REFCLK
input pins

50

622.08

50

622.08

50

622.08

50

622.08

MHz

Input frequency
from PLD input

50

200

50

200

50

200

50

200

MHz

Absolute Vyax
for a REFCLK pin

2.2

2.2

2.2

2.2

Absolute Vi for
a REFCLK pin

Rise/fall time (2)

0.2

0.2

0.2

0.2

ul

Duty cycle

55

55

55

55

%

Peak-to-peak
differential input
voltage

200

2000

200

2000

200

2000

200

2000

mV

Spread-spectrum
modulating clock

frequency

PCle

30

33

30

33

30

33

30

33

kHz
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Switching Characteristics
Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 2 of 5)
—CG3 and -I3 (7) —C4 and -14
D:!:r‘im::ﬁn Conditions Unit
P Min | Typ Max Min | Typ Max
Transceiver Clocks
Calibration block clock
frequency (cal blk_clk) o 10 o 125 10 o 125 MHz
. PCle Receiver
fixedclk clock frequency Detect — 125 — — 125 — MHz
, Dynamic 2.5/ 2.5/
recontig_clk clock reconfiguration | 375 | — 50 | 375 | — 50 | MHz
d y clock frequency (4) (4)
Delta time between
reconfig clks (5) o o o 2 o o 2 ms
Transceiver block minimum
power-down _ 1 _ _ 1 _ — S
(9xb_powerdown) pulse !
width
Receiver
Supported 1/0 Standards 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate (76) — 600 — 6375 600 — 3750 Mbps
Absolute Vyay for a receiver . . . 16 . . 16 N
pin (6) ' '
Operational Vyax for a . . . 15 . . 15 N
receiver pin ) ’
Absolute Vyy for a receiver . 04 . o 04 . . N
pin ' '
Maximum peak-to-peak
differential input voltage Vip . . . . .
(diff p-p) before device 16 16 v
configuration
Maximum peak-to-peak Viem = 0.82V _ _ 57 _ _ 97 vV
differential input voltage V,p setting
(diff p-p) after device View =1.1V setting
configuration (7) - - 1.6 _ _ 1.6 v
Data Rate =
600 Mbps to
5 Gbps 100 — — 165 — — mV
Minimum differential eye Equalization = 0
opening at receiver serial DC gain = 0 dB
input pins (8)
Data Rate > 5 Gbps
Equalization =0 165 — — 165 — — mV
DCgain=0dB
View = 0.82V 820 + 10% 820 + 10% mv
v setting
ICM .
View =1 1(7\; setting 1100 £ 10% 1100 + 10% mV
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Switching Characteristics

Table 1-37 lists the typical Vp for TX term that equals 100 Q. for Arria I GX and GZ
devices.

Table 1-37. Typical Vy, Setting, TX Termination = 100 O for Arria Il Devices

Quartus Il Setting Vgp Setting (mV)
1 400
2 600
3 (Arria Il GZ) 700
4 800
5 900
6 1000
7 1200

Table 1-38 lists the typical transmitter pre-emphasis levels in dB for the first post tap
under the following conditions: low-frequency data pattern (five 1s and five 0s) at
6.375 Gbps. The levels listed in Table 1-38 are a representation of possible
pre-emphasis levels under these specified conditions only, the pre-emphasis levels
may change with data pattern and data rate.

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

Tahle 1-38. Transmitter Pre-Emphasis Levels for Arria Il GX Devices

Arria Il GX Arria Il GX (Quartus Il Software) VOD Setting
(Quartus Il
Software)
First Post Tap 1 2 4 5 6 7 Unit
Setting
0 (off) 0 —
1 0.7 0 0 0 0 0 dB
2 2.7 1.2 0.3 0 0 0 dB
3 49 2.4 1.2 0.8 0.5 0.2 dB
4 7.5 3.8 2.1 1.6 1.2 0.6 dB
5 — 5.3 3.1 2.4 1.8 1.1 dB
6 — 7 4.3 3.3 2.7 1.7 dB
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Switching Characteristics

Table 1-39 lists typical transmitter pre-emphasis levels for Arria II GZ devices (in dB)
for the first post tap under the following conditions (low-frequency data pattern [five
1s and five Os] at 6.25 Gbps). The levels listed in Table 1-39 are a representation of
possible pre-emphasis levels under the specified conditions only and that the pre-
emphasis levels may change with data pattern and data rate.

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

Table 1-39. Transmitter Pre-Emphasis Levels for Arria Il GZ Devices (Part 1 of 2)

Pre- Vgp Setting
Emphasis
1st
Post-Tap 0 1 2 3 4 5 6 7
Setting
0 0 0 0 0 0 0 0
1 N/A 0.7 0 0 0 0 0
2 N/A 1 0.3 0 0 0 0 0
3 N/A 1.5 0.6 0 0 0 0 0
4 N/A 2 0.7 0.3 0 0 0 0
5 N/A 2.7 1.2 0.5 0.3 0 0 0
6 N/A 3.1 1.3 0.8 0.5 0.2 0 0
7 N/A 3.7 1.8 1.1 0.7 04 0.2 0
8 N/A 4.2 2.1 1.3 0.9 0.6 0.3 0
9 N/A 4.9 2.4 1.6 1.2 0.8 0.5 0.2
10 N/A 5.4 2.8 1.9 1.4 1 0.7 0.3
11 N/A 6 3.2 2.2 1.7 1.2 0.9 04
12 N/A 6.8 3.5 2.6 1.9 1.4 1.1 0.6
13 N/A 7.5 3.8 2.8 2.1 1.6 1.2 0.6
14 N/A 8.1 4.2 3.1 2.3 1.7 1.3 0.7
15 N/A 8.8 45 34 2.6 1.9 1.5 0.8
16 N/A N/A 49 3.7 2.9 2.2 1.7 0.9
17 N/A N/A 5.3 4 3.1 2.4 1.8 1.1
18 N/A N/A 5.7 4.4 34 2.6 2 1.2
19 N/A N/A 6.1 4.7 3.6 2.8 2.2 1.4
20 N/A N/A 6.6 5.1 4 3.1 2.4 1.5
21 N/A N/A 7 5.4 4.3 3.3 2.7 1.7
22 N/A N/A 8 6.1 4.8 3.8 3 2
23 N/A N/A 9 6.8 5.4 4.3 34 2.3
24 N/A N/A 10 7.6 6 4.8 3.9 2.6
25 N/A N/A 11.4 8.4 6.8 5.4 4.4 3
26 N/A N/A 12.6 94 74 59 49 3.3
27 N/A N/A N/A 10.3 8.1 6.4 5.3 3.6
28 N/A N/A N/A 11.3 3.8 7.1 5.8 4
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Switching Characteristics
Table 1-39. Transmitter Pre-Emphasis Levels for Arria Il GZ Devices (Part 2 of 2)
Pre- Vgp Setting
Emphasis
1st
Post-Tap 0 1 2 3 4 5 6 7
Setting
29 N/A N/A N/A 12.5 9.6 7.7 6.3 4.3
30 N/A N/A N/A N/A 114 7.4 N/A
31 N/A N/A N/A N/A 12.9 10 8.2 N/A
Table 1-40 lists the transceiver jitter specifications for all supported protocols for
Arria IT GX devices.
Tahle 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 1 of 10)
Symhol/ Coniti 13 C4 C5, 15 C6 Unit
Description onditions . : : . ni
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
SONET/SDH Transmit Jitter Generation (2)
Peak-to-peak _
jitter at s ol — ot == ot | —=|—=]o1t|=]|=o01]u
622.08 Mbps
RMS jitter at Pattern = | o o o
622.08 Mbps PRBS15 0.01 0.01 0.01 0.01 | Ul
Peak-to-peak _
jitter at e = ot == ot | =] =01t |=|=o1]u
2488.32 Mbps
RMS jitter at Pattern = | o o o
2488.32 Mbps PRBS15 0.01 0.01 0.01 0.01 | Ul
SONET/SDH Receiver Jitter Tolerance (2)
Jitter frequency =
0.03 KHz > 15 >15 >15 > 15 ul
Pattern = PRBS15
Jitter tolerance at Jitter frequency =
25 KHZ
622.08 Mbps >15 >15 >1.5 >15 ul
Pattern = PRBS15
Jitter frequency =
250 KHz >0.15 >0.15 >0.15 >0.15 ul
Pattern = PRBS15
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 7) (Part 4 of 10)

Pattern = CJPAT

Symhol/ Coniti 13 C4 C5, 15 C6 Unit
Description onditions : : : . ni
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
Total jitter 0.27
Pattern = CRPAT | — — — | — 10279 | — | — [ 0279 | — | — | 0.279| UI
(peak-to-peak) 9
GIGE Receiver Jitter Tolerance (6)
Deterministic
jitter tolerance Pattern = CJPAT >04 >04 >04 >04 ul
(peak-to-peak)
Combined
deterministic and
random jitter Pattern = CJPAT > 0.66 > 0.66 > 0.66 > 0.66 ul
tolerance
(peak-to-peak)
HiGig Transmit Jitter Generation (7)
Deterministic Data rate =
jitter 3.75 Gbps — | — 017 | — | =017 | — | —]| — | —|—]| — | U
(peak-to-peak) Pattern = CJPAT
Total iitt Data rate =
otal jitter 3.75 Gbps — — — | = S — | = =
(peak-to-peak) p 0.35 0.35 ul
Pattern = CJPAT
HiGig Receiver Jitter Tolerance (7)
Deterministic Data rate =
jitter tolerance 3.75 Gbps >0.37 >0.37 — = = | =|=1] —=1u
(peak-to-peak) Pattern = CJPAT
Combined
deterministic and Data rate =
random jitter 3.75 Gbps >0.65 > 0.65 — =] — | =|=1—=1u
tolerance Pattern = CJPAT
(peak-to-peak)
Jitter frequency =
22.1 KHz
Data rate = >8.5 >8.5 — | — — — | — | — ul
3.75 Gbps
Pattern = CJPAT
Jitter frequency =
Sinusoidal jitter 1.875MHz
tolerance Data rate = >0.1 >0.1 — | — — — | — — ul
(peak-to-peak) 3.75 Ghps
Pattern = CJPAT
Jitter frequency =
20 MHz
Data rate = >0.1 >0.1 — | — — - — | — ul
3.75 Gbps
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 6 of 10)

1.5 Gbps (G1)

Symbol/ Conditions ® o 6.5 ce Unit
Description . . . .
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
Jitter frequency =
20 KHz
Data rate = >1 >1 >1 >1 ul
1.485 Gbps (HD)
Pattern = 75%
color bar
Jitter frequency =
. I 100 KHz
Sinusoidal jitter N
tolerance Datg;‘: (_H1D.)485 502 502 502 502 ul
(peak-to-peak) Pattern = 75%
color bar
Jitter frequency =
148.5 MHz
Data rate = >0.2 >0.2 >0.2 >0.2 ul
1.485 Gbps (HD)
Pattern =75%
color bar
SATA Transmit Jitter Generation (70)
Total jitter at Compliance | . . |
15 Gbps (G1) pattern 0.55 0.55 0.55 0.55 | Ul
Deterministic .
jitter at 15 Gbps | ComPliance 1) oas | | | 035 | — | — | 035 | — | — | 035 | Ul
pattern
(61)
Total jitter at Compliance . . | . |
3.0 Gbps (G2) pattern 0.55 0.55 0.55 0.55 | Ul
Deterministic .
jitter at 3.0 Gbps | CoMPliance ) oas | | | 035 | — | — | 035 | — | — | 035 | Ul
pattern
(G2)
Total jitter at Compliance | N R e A A A A R S
6.0 Gbps (G3) pattern 0.52 ul
Random jitter at Compliance SN AR 708 (R VU A IR U A I R R T
6.0 Gbps (G3) pattern '
SATA Receiver Jitter Tolerance (70)
Total jitter .
tolerance at complance > 0.65 > 0.65 5 0.65 > 065 ul
1.5 Gbps (G1) P
Deterministic Combliance
jitter tolerance at a?tern >0.35 >0.35 >0.35 >0.35 ul
1.5 Gbps (G1) P
SSC modulation .
frequency at Compliance 33 33 33 33 kHz
pattern
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 7) (Part 8 of 10)

13 C4 C5, 15 Cé6
D:svtl:‘:im::{) " Conditions Unit
P Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
CPRI Transmit Jitter Generation (77)
E.6.HV, E.12.HV 0.27
— — — | — 10279 | — | — [ 0279 | — | — | 0.279| UI
Pattern = CJPAT 9
Total jitter E.6.LV, E12.LV,
E24LV,E30LV | — — |03%| — | —| 03 | —| — |03 | — | — |03 ] Ul
Pattern = CJTPAT
E.6.HV, E.12.HV
— — |04 — | —| 014 | — | — | 014 | — | — ]| 014 | U
L Pattern = CJPAT
Deterministic
jitter E.6.LV, E.12.LV,
E24.LV,E30LV | — — |07 — | — | 017 | — | — | 017 | — | — | 017 | Ul
Pattern = CJTPAT
CPRI Receiver Jitter Tolerance (77)
i E.6.HV, E.12.HV
Total jitter >0.66 > 0.66 >0.66 > 0.66 ul
tolerance Pattern = CJPAT
inisti E.6.HV, E.12.HV
Deterministic >0.4 > 0.4 > 0.4 >0.4 ul
jitter tolerance Pattern = CJPAT
E.6.LV, E.12.LV,
) E.24.LV, E.30.LV > 0.65 > 0.65 > 0.65 > 0.65 ul
Total jitter Pattern = CJTPAT
tolerance
E.60.LV
>06 — — — ul
Pattern = PRBS31
E.6.LV,E12.LV,
E.24.LV, E.30.LV >0.37 >0.37 > 0.37 >0.37 ul
Deterministic | pattern = CJTPAT
jitter tolerance
E.60.LV
>0.45 — — — ul
Pattern = PRBS31
Combined E.6.LV, E12.LV,
deterministic and | g 94 |\, E.30.LV > 0.55 > 0.55 > 0.55 >0.55 ul
random jitter
tolerance Pattern = CJTPAT
0BSAI Transmit Jitter Generation (72)
Total jitter at REFCLK =
768 Mbps, 153.6 MHz B - — | = — | = — | =
1536 Mbps, and : 0.35 0.35 0.35 035 | Ul
3072 I\/IbpS Pattern = CJPAT
Deterministic
jitter at REFCLK =
768 Mbps, 153.6 MHz — | — (017 | — | —]017 | — | — [ 017 | — | — | 017 | UI
1536 Mbps, and | Ppattern = CJPAT
3072 Mbps
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part2 of 7)
Symhol/ Coniti -C3 and -I3 -C4 and -14 Unit
Description onditions . - ni
Min Typ Max Min Typ Max
Jitter frequency = 0.06 KHz
>15 >15 ul
Pattern = PRBS15
Jitter frequency = 100 KHZ
>15 >1.5 ul
Pattern = PRBS15
Jitter tolerance at 2488.32 Mbps Jitter frequency =
1 MHz >0.15 >0.15 ul
Pattern = PRBS15
Jitter frequency = 10 MHz
>0.15 >0.15 ul
Pattern = PRBS15
Fibre Channel Transmit Jitter Generation (4), (5)
Total jitter FC-1 Pattern = CRPAT — — 0.23 — — 0.23 ul
Deterministic jitter FC-1 Pattern = CRPAT — — 0.11 — — 0.11 ul
Total jitter FC-2 Pattern = CRPAT — — 0.33 — — 0.33 ul
Deterministic jitter FC-2 Pattern = CRPAT — — 0.2 — — 0.2 ul
Total jitter FC-4 Pattern = CRPAT — — 0.52 — — 0.52 ul
Deterministic jitter FC-4 Pattern = CRPAT — — 0.33 — — 0.33 ul
Fibre Channel Receiver Jitter Tolerance (4), (6)
Deterministic jitter FC-1 Pattern = CJTPAT >0.37 >0.37 ul
nandom jiter Pattern = CJTPAT >0.31 > 0.31 u
) o Fc/25000 >1.5 >15 ul
Sinusoidal jitter FC-1
Fc/1667 >0.1 >0.1 ul
Deterministic jitter FC-2 Pattern = CJTPAT >0.33 >0.33 ul
nandom jiter Pattern = CJTPAT 5029 5029 ul
) —_ Fc/25000 >1.5 >1.5 ul
Sinusoidal jitter FC-2
Fc/1667 >0.1 >0.1 ul
Deterministic jitter FC-4 Pattern = CJTPAT >0.33 >0.33 ul
Random jitter FC-4 Pattern = CJTPAT >0.29 >0.29 ul
) - Fc/25000 >1.5 >15 ul
Sinusoidal jitter FC-4
Fc/1667 >0.1 >0.1 ul
XAUI Transmit Jitter Generation (7)
Total jitter at 3.125 Gbps Pattern = CJPAT — — 0.3 — — 0.3 ul
Deterministic jitter at _ o . . .
3.125 Gbps Pattern = CJPAT 0.17 017 ul
XAUI Receiver Jitter Tolerance (7)
Total jitter — > 0.65 >0.65 ul
Deterministic jitter — >0.37 >0.37 ul

December 2013  Altera Corporation

Arria Il Device Handbook Volume 3: Device Datasheet and Addendum




Chapter 1: Device Datasheet for Arria Il Devices 1-51
Switching Characteristics
Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part 6 of 7)
Symhol/ Coniti -C3 and -I3 -C4 and -14 Unit
Description onditions . ) ni
Min Typ Max Min Typ Max
(Dg;‘;rm'“'s“c tter at 3.0 Gbps Pattern = CJPAT — | — ] o | — | — | 035 | u
Total jitter at 6.0 Gbps (G3) Pattern = CJPAT — — 0.25 — — 0.25 ul
Random jitter at 6.0 Gbps (G3) Pattern = CJPAT — — 0.15 — — 0.15 ul
SAS Receiver Jitter Tolerance (73)
(Té)t1a)l jitter tolerance at 1.5 Gbps Pattern = CJPAT o . 0.65 . . 0.65 ul
Deterministic jitter tolerance at _ . . . .
1.5 Gbps (G1) Pattern = CJPAT 0.35 0.35 ul
) o Jitter frequency = 900 KHz to 5
Sinusoidal jitter tolerance at 1.5 MHz 504 504 ul
Gbps (G1) ' ’
Pattern = CJTPAT BER = 1E-12
CPRI Transmit Jitter Generation (74)
E.6.HV, E.12.HV
— — 0.279 — — 0.279 Ul
. Pattern = CJPAT
Total jitter
E.6.LV,E.12.LV, E.24.LV, E.30.LV
— — 0.35 — — 0.35 ul
Pattern = CJPAT
E.6.HV, E.12.HV
— — 0.14 — — 0.14 ul
. Pattern = CJPAT
Deterministic jitter
E.6.LV, E12.LV, E.24.LV, E.30.LV
— — 0.17 — — 0.17 ul
Pattern = CJPAT
CPRI Receiver Jitter Tolerance (74)
. E.6.HV, E.12.HV
Total jitter tolerance > 0.66 > 0.66 ul
Pattern = CJPAT
o E.6.HV, E.12.HV
Deterministic jitter tolerance >04 >04 ul
Pattern = CJPAT
. E.6.LV, E12.LV, E.24.LV, E.30.LV
Total jitter tolerance > 0.65 >0.65 ul
Pattern = CJPAT
o E.6.LV, E12.LV, E.24.LV, E.30.LV
Deterministic jitter tolerance >0.37 >0.37 ul
Pattern = CJPAT
' inisti E.6.LV, E12.LV, E.24.LV, E.30.LV
Combmqq deterministic and 5 055 5055 ul
random jitter tolerance Pattern = CJPAT
OBSAI Transmit Jitter Generation (75)
Total jitter at 768 Mbps, 1536 REFCLK = 153.6 MHz ol ess L — | — | o3 | ou
Mbps, and 3072 Mbps Pattern CJPAT ' '
Deterministic jitter at 768 MBps, REFCLK = 153.6 MHz S (U (P R IR I
1536 Mbps, and 3072 Mbps Pattern CJPAT ' '
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Core Performance Specifications for the Arria Il Device Family
This section describes the clock tree, phase-locked loop (PLL), digital signal
processing (DSP), embedded memory, configuration, and JTAG specifications for
Arria II GX and GZ devices.
Clock Tree Specifications
Table 142 lists the clock tree specifications for Arria II GX devices.
Table 1-42. Clock Tree Performance for Arria Il GX Devices
Performance
Clock Network Unit
13, C4 C5,15 C6
GCLK and RCLK 500 500 400 MHz
PCLK 420 350 280 MHz
Table 1-43 lists the clock tree specifications for Arria Il GZ devices.
Table 1-43. Clock Tree Performance for Arria Il GZ Devices
Performance
Clock Network Unit
-C3 and -I3 -C4 and -14
GCLK and RCLK 700 500 MHz
PCLK 500 450 MHz
PLL Specifications
Table 1-44 lists the PLL specifications for Arria II GX devices.
Table 1-44. PLL Specifications for Arria Il GX Devices (Part 1 of 3)
Symbol Description Min Typ Max Unit
Input clock frequency (from clock input pins residing in .
right/top/bottom banks) (-4 Speed Grade) 5 670 (1) MHz
Input clock frequency (from clock input pins residing in .
i right/top/bottom banks) (-5 Speed Grade) 5 622 (1) MHz
Input clock frequency (from clock input pins residing in .
right/top/bottom banks) (-6 Speed Grade) 5 500 (1) MHz
finerD Input frequency to the PFD 5 — 325 MHz
fvco PLL VCO operating Range (2) 600 — 1,400 MHz
finouty Input clock duty cycle 40 — 60 %
fenouty External feedback clock input duty cycle 40 — 60 %
tinees (3), Input clock cycle-to-cycle jitter (Frequency > 100 MHz) —_ —_ 0.15 Ul (p—
(4) Input clock cycle-to-cycle jitter (Frequency < 100 MHz) — — +750 ps (p-
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Table 1-44. PLL Specifications for Arria Il GX Devices (Part 3 of 3)

Symbol Min Typ Max Unit
teasc. Period Jitter for dedicated clock output in cascaded PLLs . . )
OUTJITTER_ (FOUT >100 MHZ) 425 ps (p p)
EEE?&‘ Period Jitter for dedicated clock output in cascaded PLLs . . 425 mUl (p-p)
) (7) | (FOUT <100 MHy) ' PP

Notes to Table 1-44:

(1) fiyis limited by the 1/0 fyax.

(2) The VCO frequency reported by the Quartus Il software in the PLL 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 f,¢q specification.

(3) A high-input jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean-clock source, which is
less than 200 ps.

(4) Fgeris fIN/N when N =1.
(5) This specification is limited by the lower of the two: 1/0 fyax or four Of the PLL.
(6) Peak-to-peak jitter with a probability level of 10-12 (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 Table 1-62 on page 1-70.

(7) The cascaded PLL specification is only applicable with the following condition:
a. Upstream PLL: 0.59 Mhz < Upstream PLL BW < 1 MHz
b. Downstream PLL: Downstream PLL BW > 2 MHz

Table 1-45 lists the PLL specifications for Arria II GZ devices when operating in both
the commercial junction temperature range (0° to 85°C) and the industrial junction

temperature range (-40° to 100°C).

Table 1-45. PLL Specifications for Arria Il GZ Devices (Part 1 of 2)

Symbol Parameter Min Typ Max Unit
" Input clock frequency (—3 speed grade) — 717 (1) MHz
Input clock frequency (—4 speed grade) — 717 (1) MHz
finerD Input frequency to the PFD — 325 MHz
o PLL VCO operating range (—3 speed grade) 600 — 1,300 MHz
PLL VCO operating range (—4 speed grade) 600 — 1,300 MHz
tenouTy Input clock or external feedback clock input duty cycle 40 — 60 %
tput fr ncy for internal global or regional clock
. ?—USZL:)eeg%urgd?)/ 0 | ernal global o eglo al cloc . . 700 (2) MHz
?_lzt[;l:)tegrg%urgggy)/ for internal global or regional clock . . 500 (2) MHz
four ext Output frequency for external clock output (-3 speed grade) | — — 7 (2) MHz
- Output frequency for external clock output (—4 speed grade) | — — 717 (2) MHz
toutouty Duty cycle for external clock output (when set to 50%) 45 50 55 %
trcomp External feedback clock compensation time — — 10 ns
tconFIGPLL Time required to reconfigure scan chain — 3.5 — sg:;cr:glsk
tcoNFIGPRASE Time required to reconfigure phase shift — 1 — ch;Cr}glsk
fscancik scanclk frequency — — 100 MHz
Lok Time required to lock from end-of-device configuration or . . 1 ms
de-assertion of areset
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Configuration

Table 1-50 lists the configuration mode specifications for Arria Il GX and GZ devices.

Table 1-50. Configuration Mode Specifications for Arria Il Devices

DCLK Frequency
Programming Mode Unit
Min Typ Max
Passive serial — — 125 MHz
Fast passive parallel — — 125 MHz
Fast active serial (fast clock) 17 26 40 MHz
Fast active serial (slow clock) 8.5 13 20 MHz
Remote update only in fast AS mode — — 10 MHz
JTAG Specifications
Table 1-51 lists the JTAG timing parameters and values for Arria II GX and GZ
devices.
Table 1-51. JTAG Timing Parameters and Values for Arria Il Devices
Symhol Description Min Max Unit
tycp TCK clock period 30 — ns
ticH TCK clock high time 14 — ns
ticL TCK clock low time 14 — ns
tipsu oy | TDI JTAG port setup time 1 — ns
tipsu (ms) | 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 ns
typxz JTAG port valid output to high impedance — 14 ns

Chip-Wide Reset (Dev_CLRn) Specifications

Table 1-52 lists the specifications for the chip-wide reset (Dev_CLRn) for Arria II GX
and GZ devices.

Table 1-52. Chip-Wide Reset (Dev_CLRn) Specifications for Arria Il Devices

Description

Min Typ Max Unit

Dev_CLRn

500
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Periphery Performance

This section describes periphery performance, including high-speed I/O, external
memory interface, and IOE programmable delay.

1/0 performance supports several system interfaces, for example the high-speed I/O
interface, external memory interface, and the PCI/PCI-X bus interface. I/O using
SSTL-18 Class I termination standard can achieve up to the stated DDR2 SDRAM
interfacing speed with typical DDR2 SDRAM memory interface setup. I/O using
general purpose 1/O (GPIO) standards such as 3.0, 2.5, 1.8, or 1.5 LVTTL/LVCMOS
are capable of typical 200 MHz interfacing frequency with 10pF load.

Actual achievable frequency depends on design- and system-specific factors. You
should perform HSPICE/IBIS simulations based on your specific design and system
setup to determine the maximum achievable frequency in your system.

High-Speed 1/0 Specification
Table 1-53 lists the high-speed I/O timing for Arria I GX devices.

Table 1-53. High-Speed 1/0 Specifications for Arria Il GX Devices (Part 1 of 4)

Symbol

I3 C4 C5,15 C6
Conditions Unit
Min Max Min Max Min Max Min Max

Clock

fHSCLKﬁIN
(input clock

frequency)—-Row
I/0

Clock boost
factor, W = 5 670 5 670 5 622 5 500 MHz
1t040 (1)

fHSCLK?IN
(input clock

frequency)-
Column 1/0

Clock boost
factor, W = 5 500 5 500 5
1t040 (1)

4725 5 4725 | MHz

fuscLi_out
(output clock

frequency)—-Row
I/0

— 5 670 5 670 5 622 5 500 MHz

fHSCLKﬁOUT
(output clock

frequency)—
Column 1/0

— 5 500 5 500 5 472.5 5 4725 | MHz
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Table 1-54. High-Speed 1/0 Specifications for Arria Il GZ Devices (Note 1), (2), (10) (Part 2 of 3)
€3,13 c4, 14
Symbol Conditions Unit
Min Typ Max Min Typ Max
fuscLi_our (output _ _ _
clock frequency) 5 717 (7) 5 717 (7) MHz
Transmitter
SERDES factor, J =3
to 10
(using dedicated (4) — 1250 (4) — 1250 Mbps
SERDES) (8)
fHSDR (true LVDS S
ERDES factor J = 2,
output data rate) (using DDR registers) (4) — (5) (4) — (5) Mbps
SERDES factor J =1,
(uses an SDR (4) — (5) (4) — (5) Mbps
register)
fuspr (emulated
LVDS_E_3R output (4) — 1152 (4) — 800 Mbps
data rate) (5) SERDES factor J = 4
fHSDR (emU'atEd to 10
LVDS_E_1R output (4) — 200 (4) — 200 Mbps
data rate)
Total jitter for data
rate, 600 Mbps to — — 160 — — 160 ps
by Jitter 1.6 Gbps
Total jitter for data
rate, < 600 Mbps o - 0.1 - - 0.1 ul
t, Jitter - €mulated Total jitter for data
differential 1/0 rate, 600 Mbps to — — 300 — — 325 ps
standards with three 1.25 Gbps
external output resistor Total jitter for data
network rate < 600 Mbps o o 02 o o 0.25 ul
ty Jitter -~ €Mulated
differential 1/0
standards with one — — — 0.15 — — 0.15 ul
external output resistor
network
TX output clock duty
cycle for both True
touty and emulated 45 50 55 45 50 55 %
differential I/0
standards
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Table 1-55. DPA Lock Time Specifications for Arria Il Devices (Note 1), (2), (3)

Number of Data Number of
.. Transitions in One Repetitions per .
Standard Training Pattern Repetition of the 256 Data Maximum
Training Pattern Transitions (4)
SPI-4 00000000001111111111 2 128 640 data transitions
) 00001111 2 128 640 data transitions
Parallel Rapid 1/0 —
10010000 4 64 640 data transitions
) 10101010 8 32 640 data transitions
Miscellaneous —
01010101 8 32 640 data transitions

Notes to Table 1-55:

(1) The DPA lock time is for one channel.

(2) One data transition is defined as a 0-to-1 or 1-to-0 transition.

(3) The DPA lock time stated in the table applies to both commercial and industrial grade.

(4) This is the number of repetitions for the stated training pattern to achieve the 256 data transitions.

Figure 1-5 shows the LVDS soft-CDR/DPA sinusoidal jitter tolerance specification for
Arria II GZ devices at a data rate less than 1.25 Gbps and all the Arria II GX devices.

Figure 1-5. LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for All Arria Il GX Devices and for Arria Il GZ
Devices at a Data Rate less than 1.25 Ghps

Sinusoidal Jitter Amplitude (Ul)
A

01 |- - 0 0 - - - - -~
P-P

P Jitter Frequency (Hz)
baud/1667 20,000,000
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Glossary
Table 1-68 lists the glossary for this chapter.

Table 1-68. Glossary (Part 1 of 4)

Letter Subject Definitions

Receiver Input Waveforms

Single-Ended Waveform

Positive Channel (p) = V|4
Vi ><
Negative Channel (n) = V)

Ground
Differential Waveform
Vib
p-n=0V
A, Vib
B, | Differential 1/0
¢, | Standards
D Transmitter Output Waveforms
Single-Ended Waveform
Positive Channel (p) =Vou
Vob
Negative Channel (n) = Vg
Ground
Differential Waveform
Vob
p-n=0V
Vob
fusoLk Left/Right PLL input clock frequency.
E f High-speed I/0 block: Maximum/minimum LVDS data transfer rate
F’ HSDR (fusor = 1/TUI), non-DPA.
f High-speed I/0 block: Maximum/minimum LVDS data transfer rate
HSDRDPA (fusproea = 1/TUI), DPA.
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