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Electrical Characteristics

Table 1-6. Recommended Operating Conditions for Arria Il GZ Devices (Note 6) (Part 2 of 2)

Symbol Description Condition Minimum Typical Maximum | Unit
V(%,C)L—GXBL" Transceiver clock power (left side) — 1.05 1.1 1.15 v
V(‘E?C)L—GXBR” Transceiver clock power (right side) — 1.05 1.1 1.15 v
V(‘:',J,C)H—GXBL” Transmitter output buffer power (left side) —

v 1.33/1.425 | 1.4/1.5 (5) 1.575 V
(%C)”—GXBR“ Transmitter output buffer power (right side) —
L Commercial 0 — 85 °C
Ty Operating junction temperature -
Industrial -40 — 100 °C
Normal POR
. (PORSEL=0) 0.05 — 100 ms
tramp Power supply ramp time
Fast POR 0.05 o 4 ms
(PORSEL=1) :

Notes to Table 1-6:

(1) Altera recommends a 3.0-V nominal battery voltage when connecting Vccgar to a battery for volatile key backup. If you do not use the volatile
security key, you may connect the Vgggar to either GND or a 3.0-V power supply.

(2) VCCPD must be 2.5 V when V00|0 is2.5,1.8,150r1.2V. VCCPD must be 3.0 V when Vcc|0 is3.0V.

(3) n=0,1,0r2.

(4) Vgea_m must be connected to a 3.0-V supply if the clock multiplier unit (CMU) phase-locked loop (PLL), receiver clock data recovery (CDR), or
both, are configured at a base data rate > 4.25 Gbps. For data rates up to 4.25 Gbps, you can connect Vga /5 to either 3.0 V or 2.5 V.

(5) Veon_sxsur Must be connected to a 1.4-V supply if the transmitter channel data rate is > 6.5 Gbps. For data rates up to 6.5 Gbps, you can connect
VCCH_GXBL/R to either 1.4 Vor15V.

(6) Transceiver power supplies do not have power-on-reset (POR) circuitry. After initial power-up, violating the transceiver power supply operating
conditions could lead to unpredictable link behavior.

DC Characteristics

This section lists the supply current, I/O pin leakage current, on-chip termination
(OCT) accuracy and variation, input pin capacitance, internal weak pull-up and
pull-down resistance, hot socketing, and Schmitt trigger input specifications.

Supply Current

Standby current is the current the device draws after the device is configured with no
inputs or outputs toggling and no activity in the device. Because these currents vary
largely with the resources used, use the Microsoft Excel-based Early Power Estimator
(EPE) to get supply current estimates for your design.

For more information about power estimation tools, refer to the PowerPlay Early Power
Estimator User Guide and the PowerPlay Power Analysis chapter.
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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.

December 2013  Altera Corporation
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Table 1-27. Single-Ended SSTL and HSTL 1/0 Standards Signal Specifications for Arria Il GZ Devices (Part 2 of 2)

1/0 Standard Yo W) Yoo (1 fo® | fwo | T ® | T« (I:?IL\) (IIT(I)R)
Min Max Min Max Max Min Max Min

ssttscssi | — |8 T = | 0% | 0T | Ve | Ve | |
HSTL-18 Class | _ V8E1F Vgﬁg* | Ve -02 | Vegr+02 | 04 V%C'fl’ 8 | -8
HSTL-18 Class Il — | Ve Ve 02 | Vegr02 | 04 | V90T | gs | 16
HSTL-15 Class | _ V8E1F Vgﬁg* | Ve -02 | Vegr+02 | 04 V%C'fl’ 8 | -8
HSTL-15 Class Il — | Ve Ve 02 | Vegr02 | 04 | V90T | gs | 16
stzcass | 015 | 08T SR ER | G | 0T | Ve | Ve | ° |
sttzciss it | 015 | g TSR 0% | 0% | Vs | Vees | | 0

Table 1-28 lists the differential SSTL I/O standards for Arria II GX devices.

Table 1-28. Differential SSTL 1/0 Standards for Arria Il GX Devices

Veeio (V) Vswingoc) (V) Vg (V) Vswingiac (V) Voxac) (V)

1/0 Standard
Min | Typ | Max | Min | Max | Min Typ Max | Min | Max | Min Typ Max
i Veeio2 | | Veeio/2 Vo2 | | Veeio/2
SSTL-2 Class |, Il | 2375 | 25 | 2625 | 036 | Veqio | 3% 200107 | Veao | 159 oo
Vecio/2 Veeio/2
SSTL-18Class I, I | 171 | 18 | 1.89 | 025 | Vego | 002 | — | Yooo2 g5 | yep | = | — |
' ’ 0.125 0.125
SSTL-15Class I, Il | 1.425 | 1.5 | 1575 | 0.2 | — — ch'o/ — 035 | — — ch'o/ —

Table 1-29 lists the differential SSTL I/O standards for Arria II GZ devices

Table 1-29. Differential SSTL 1/0 Standards for Arria Il GZ Devices

Veeio (V) Vswing(oc) (V) Vyagy (V) Vswingiac) (V) Voxqag) (V)
1/0 Standard

Min | Typ | Max | Min | Max | Min Typ Max | Min | Max Min Typ Max
i Vecio | Veeio/2 | | Veeio/2 Vecio | Vecio2 | | Vecio/2
SSTL-2 Class 1, Il 23751 25 2625 | 0.3 406 | -02 +02 0.62 +06 | -015 + 015

VCClO/2 VCClo/2
SSTL-18Class 1,1 | 1.71 | 1.8 | 189 | 025 | Voo | " ) g5 | Voo | Voo [} Vooo2
' 0.175 0.175 ' ) )
SSTL-15Class I, Il | 1.425 | 1.5 | 1575 | 0.2 | — — ch'o/ — 1035 | — — ch'o/ —
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Table 1-33 lists the differential I/O standard specifications for Arria II GZ devices.

Table 1-33. Differential I/0 Standard Specifications for Arria Il GZ Devices (Note 1)

1/0 Veeio (V) Vip (mV) Viempog) (V) Voo (V) (3) Voem (V) (3)
Standard
(2) Min | Typ | Max | Min | Cond. | Max | Min | Max | Min | Typ | Max | Min Typ | Max

25V Vour =

LVDS 2375 | 2.5 | 2.625 | 100 oM — | 005 18 | 0247 | — | 06 | 1125 | 1.25 | 1.375
125V

(HIO)

25V Vo =

LVDS 2375 | 25 | 2625 | 100 oM — [ 005 18 | 0247 | — | 0.6 1 1.25 1.5
125V

(VI0)

RSDS Ven = -

(HIO) 2375 | 2.5 | 2.625 | 100 195V 0.3 1.4 0.1 02| 06 0.5 1.2 1.4

RSDS Vem = .

(VIO) 2375 | 25 | 2625 | 100 195V 0.3 1.4 0.1 02| 06 0.5 1.2 1.5

Mini-LVDS | » 575 | 25 | 2625 | 200 | — | 600 | 04 | ™32 | 025 | — |06 | 1 | 12 | 14

(HIO) 5

Mini-LVDS | » 575 | 25 | 2625 | 200 | — | 600 | 04 | ™32 | 025 | — |06 | 1 | 12 | 15

(V10) 5

LVPECL 2375 | 25 | 2.625 | 300 — — 0.6 1.8 — — | — — — —

BLVDS (4) | 2.375 | 2.5 | 2.625 | 100 — — — — — — | — — — —

Notes to Table 1-33:

(1) 1.4-V/1.5-V PCML transceiver 1/0 standard specifications are described in “Transceiver Performance Specifications” on page 1-21.

2

4

(2) Vertical I/0 (VI0) is top and bottom I/0s; horizontal I/0 (HIO) is left and right 1/0s.
(3) Rorange:90< RL< 110Q.
(4) There are no fixed V\gu, Vop, and Voey specifications for BLVDS. These specifications depend on the system topology.

Power Consumption for the Arria Il Device Family

Altera offers two ways to estimate power for a design:

m  Using the Microsoft Excel-based Early Power Estimator

®  Using the Quartus® Il PowerPlay Power Analyzer feature

The interactive Microsoft Excel-based Early Power Estimator is typically used prior to
designing the FPGA in order to get a magnitude estimate of the device power. The
Quartus II PowerPlay Power Analyzer provides better quality estimates based on the
specifics of the design after place-and-route is complete. The PowerPlay Power
Analyzer can apply a combination of user-entered, simulation-derived, and estimated
signal activities which, when combined with detailed circuit models, can yield very

accurate power estimates.

For more information about power estimation tools, refer to the PowerPlay Early Power

Estimator User Guide and the PowerPlay Power Analysis chapter in volume 3 of the
Quartus II Handbook.

Arria | Device Handbook Volume 3: Device Datasheet and Addendum
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 6 of 7)

Symbol/
Description

Condition

13

C4

C5and I5

C6

Typ

Max

Typ

Max

Typ

Max

Typ

Unit
Max

Intra-
differential pair
skew

15

15

15

15 ps

Intra-transceiver
block skew

PCle x4

120

120

120

120 ps

Inter-transceiver
block skew

PCle x8

300

300

300

300 ps

CMU PLLO and CMU PLL1

CMU PLL lock
time from
CMUPLL _
reset
deassertion

100

100

100

100 us

PLD-Transceiver Interface

Interface speed

25

320

25

240

25

240

25

| 200 | MHz
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 2 of 10)

Symbol/ Conditions ® i 6,15 ce Unit
Description . . . .
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
Jitter frequency =
0.06 KHz >15 >15 >15 >15 ul
Pattern = PRBS15
Jitter frequency =
100 KHZ >15 >15 >15 >15 ul
Jitter tolerance at | Pattern = PRBS15
2488.32 Mbps Jitter frequency =
1 MHz >0.15 >0.15 >0.15 >0.15 ul
Pattern = PRBS15
Jitter frequency =
10 MHz >0.15 >0.15 >0.15 >0.15 ul
Pattern = PRBS15
XAUI Transmit Jitter Generation (3)
Total jitter at _ I | | |
3.125 Ghps Pattern = CJPAT 0.3 0.3 0.3 0.3 ul
Deterministic
jitter at Pattern = CJPAT | — —|017| — | —1| 017 | — | — | 017 | — | — | 017 | Ul
3.125 Gbps
XAUI Receiver Jitter Tolerance (3)
Total jitter — >0.65 >0.65 > 0.65 >0.65 ul
Deterministic _ 5037 50.37 5037 5037 ul
jitter
Peak-to-peak Jitter frequency =
tter 99 1 KHz >8.5 >8.5 >8.5 >8.5 ul
Peak-to-peak Jitter frequency =
itter 1875 MHz > 0.1 > 0.1 >0.1 >0.1 ul
Peak-to-peak Jitter frequency =
tter 90 MHz > 0.1 > 0.1 >0.1 > 0.1 ul
PCle Transmit Jitter Generation (4)
Total jitter at Compliance | o o -
2.5 Gbps (Gen1) pattern 0.25 0.25 0.25 0.25 | Ul
Arria | Device Handbook Volume 3: Device Datasheet and Addendum December 2013  Altera Corporation
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Switching Characteristics
Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part4 of 7)
Symbol/ Conditi -C3 and -I3 -C4 and -14 Unit
Description onditions . ) ni
Min Typ Max Min Typ Max
GIGE Receiver Jitter Tolerance (717)
Deterministic jitter tolerance Pattern = CJPAT 504 5 0.4 ul
(peak-to-peak)
Combined deterministic and
random jitter tolerance (peak-to- Pattern = CJPAT >0.66 >0.66 ul
peak)
HiGig Transmit Jitter Generation
Deterministic jitter Data rate = 3.75 Gbps
— — 0.17 — — — ul
(peak-to-peak) Pattern = CJPAT
. Data rate = 3.75 Gbps
Total jitter (peak-to-peak) — — 0.35 — — — ul
Pattern = CJPAT
HiGig Receiver Jitter Tolerance
Deterministic jitter tolerance Data rate = 3.75 Gbps
>0.37 — — — ul
(peak-to-peak) Pattern = CJPAT
Combined deterministic and Data rate = 3.75 Gbps
random jitter tolerance (peak-to- >0.65 — — — ul
Pattern = CJPAT
peak)
Jitter frequency = 22.1 KHz
Data rate = 3.75 Gbps >8.5 — — — u
Pattern = CJPAT
Jitter frequency = 22.1 KHz
Sinusoidal jitter tolerance (peak- _ . . .
to-peak) Data rate = 3.75 Gbps >0.1 ul
Pattern = CJPAT
Jitter frequency = 22.1 KHz
Data rate = 3.75 Gbps >0.1 — — — ul
Pattern = CJPAT
(OIF) CEI Transmitter Jitter Generation
. Data rate = 6.375 Gbps
Total jitter (peak-to-peak) — — 0.3 — — 0.3 ul
Pattern = PRBS15 BER = 1012
(OIF) CEl Receiver Jitter Tolerance
Deterministic jitter tolerance Data rate = 6.375 Gbps
>0.675 — — — ul
(peak-to-peak) Pattern = PRBS31 BER = 1012
Combined deterministic and Data rate = 6.375 Gbps
random jitter tolerance (peak-to- >0.988 — — — ul

peak)

Pattern = PRBS31 BER = 1012

December 2013  Altera Corporation
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part5 of 7)

Symbol/
Description

Conditions

—C3 and -I3

—C4 and -14

Typ

Max

Typ

Max

Unit

Jitter Frequency = 38.2 KHz
Data rate = 6.375 Gbps
Pattern = PRBS31 BER = 1012

>0.5

ul

Sinusoidal jitter tolerance (peak-
to-peak)

Jitter Frequency = 3.82 MHz
Data rate = 6.375 Gbps
Pattern = PRBS31 BER = 1012

> 0.05

ul

Jitter Frequency = 20 MHz
Data rate = 6.375 Gbps
Pattern = PRBS31 BER = 1012

>0.05

ul

SDI Transmitter Jitter Generation

(12)

Alignment jitter

Data rate = 1.485 Gbps (HD)
Pattern = color bar Low-frequency
roll-off = 100 KHz

0.2

0.2

(peak-to-peak)

Data rate = 2.97 Gbps (3G) Pattern
= color bar Low-frequency roll-off
=100 KHz

0.3

0.3

ul

SDI Receiver Jitter Tolerance (72)

Jitter frequency = 15 KHz

Data rate = 2.97 Gbps (3G) Pattern
= single line scramble color bar

>2

>2

ul

Sinusoidal jitter tolerance (peak-
to-peak)

Jitter frequency = 100 KHz

Data rate = 2.97 Gbps (3G) Pattern
= single line scramble color bar

>0.3

>0.3

ul

Jitter frequency = 148.5 MHz

Data rate = 2.97 Gbps (3G) Pattern
= single line scramble color bar

>0.3

>0.3

ul

Jitter frequency = 20 KHz

Data rate = 1.485 Gbps (HD)
pattern = 75% color bar

>1

>1

ul

Sinusoidal jitter tolerance (peak-
to-peak)

Jitter frequency = 100 KHz

Data rate = 1.485 Gbps (HD)
Pattern = 75% color bar

>0.2

>0.2

ul

Jitter frequency = 148.5 MHz

Data rate = 1.485 Gbps (HD)
Pattern = 75% color bar

>0.2

>0.2

ul

SAS Transmit Jitter Generation (73)

Total jitter at 1.5 Gbps (G1)

Pattern = CJPAT

0.55

0.55

Ul

Deterministic jitter at 1.5 Gbps
(G1)

Pattern = CJPAT

0.35

0.35

ul

Total jitter at 3.0 Gbps (G2)

Pattern = CJPAT

0.55

0.55

Ul
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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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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part7 of 7)

Pattern = CJPAT

—-C3 and -I3 —C4 and -14
Ilessv:rlimili{m Conditions Unit
P Min | Typ | Max | Min | Typ | Max
OBSAI Receiver Jitter Tolerance (75)
Deterministic jitter tolerance at
768 Mbps, 1536 Mbps, and Pattern = CJPAT >0.37 >0.37 ul
3072 Mbps
Combined deterministic and
mggr‘q gggr“}l‘g;;ag%%ag()?‘a; Pattern = CJPAT 5055 5055 ul
Mbps
Jitter frequency = 5.4 KHz
>8.5 >8.5 ul
. - Pattern = CJPAT
Sinusoidal jitter tolerance at 768 -
Mbps Jitter frequency = 460 MHz to 20
MHz >0.1 >0.1 ul
Pattern = CJPAT
Jitter frequency = 10.9 KHz
>8.5 >85 ul
. N Pattern = CJPAT
Sinusoidal jitter tolerance at ,
1536 Mbps Jitter frequency = 921.6 MHz to 20
MHz > 0.1 >0.1 ul
Pattern = CJPAT
Jitter frequency = 21.8 KHz
>8.5 >85 ul
, - Pattern = CJPAT
Sinusoidal jitter tolerance at -
3072 Mbps Jitter frequency = 1843.2 MHz to
20 MHz > 0.1 >0.1 ul

Notes to Table 1-41:

12

)
)
)
13)
)
)

1) Dedicated refclk pins were used to drive the input reference clocks.

) The jitter numbers are valid for the stated conditions only.

) The jitter numbers for SONET/SDH are compliant to the GR-253-CORE Issue 3 Specification.
) The jitter numbers for Fibre Channel are compliant to the FC-PI-4 Specification revision 6.10.
) The Fibre Channel transmitter jitter generation numbers are compliant to the specification at the 51 inter operability point.
) The Fibre Channel receiver jitter tolerance numbers are compliant to the specification at the g interpretability point.

) The jitter numbers for XAUI are compliant to the IEEE802.3ae-2002 Specification.

) The jitter numbers for PCle are compliant to the PCle Base Specification 2.0.

) Arria Il GZ PCle receivers are compliant to this specification provided the Virx.om-nc-acTiveioLe-neLTa Of the upstream transmitter is less than 50 mV.
0) The jitter numbers for SRIO are compliant to the RapidlO Specification 1.3.
1) The jitter numbers for GIGE are compliant to the IEEE802.3-2002 Specification.

The HD-SDI and 3G-SDI jitter numbers are compliant to the SMPTE292M and SMPTE424M Specifications.
The jitter numbers for Serial Attached SCSI (SAS) are compliant to the SAS-2.1 Specification.
14) The jitter numbers for CPRI are compliant to the CPRI Specification V3.0.
15) The jitter numbers for 0BSAI are compliant to the OBSAI RP3 Specification V4.1.
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Table 1-44. PLL Specifications for Arria Il GX Devices (Part 2 of 3)

Symbol Description Min Typ Max Unit
E)_li;[[)su[;[efggqgfandcg) for internal global or regional clock . . 500 MHz
four ?_ustpsugefggqgfandc% for internal global or regional clock . . 500 MHz
?_ug%u;efggqgfandcg) for internal global or regional clock . . 400 MHz
Output frequency for external clock output (—4 Speed Grade) — — 670 (5) MHz
Tout ext Output frequency for external clock output (=5 Speed Grade) — — 622 (5) MHz
Output frequency for external clock output (—6 Speed Grade) — — 500 (5) MHz
toutouty Duty cycle for external clock output (when set to 50%) 45 50 55 %
toutes o Dedicated clock output period jitter (foyr > 100 MHz) — — 300 psS (p—p)
- Dedicated clock output period jitter (foyr < 100 MHz) — — 30 mUl (p—p)
tosrces o6 Dedicated clock output cycle-to-cycle jitter (foyr = 100 MHz) — — 300 ps (p—p)
- Dedicated clock output cycle-to-cycle jitter (foyr < 100 MHz) — — 30 mUl (p-p)
foutes 10 Regular 1/0 clock output period jitter (foyr > 100 MHz) — — 650 ps (p—p)
- Regular 1/0 clock output period jitter (foyr < 100 MHz) — — 65 mUl (p-p)
fourees 1o Regular 1/0 clock output cycle-to-cycle jitter (foyr = 100 MHz) — — 650 ps (p—p)
- Regular 1/0 clock output cycle-to-cycle jitter (four < 100 MHz) — — 65 mUl (p—p)
tconFIGPLL Time required to reconfigure PLL scan chains — 3.5 — S(é/;(l;\:g;_K
toonrigprase | Time required to reconfigure phase shift — 1 — S%CL\:S:K
fscancLk SCANCLK frequency — — 100 MHz
tLock Time required to lock from end of device configuration — — 1 ms
toLock Time required to lock dynamically (after switchover or . . 1 ms
reconfiguring any non-post-scale counters/delays)
PLL closed-loop low bandwidth — 0.3 — MHz
fogw PLL closed-loop medium bandwidth — 1.5 — MHz
PLL closed-loop high bandwidth — 4 — MHz
tpL pserr | Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on areset signal 10 — — ns
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Table 1-45. PLL Specifications for Arria Il GZ Devices (Part 2 of 2)

Symbol Parameter Min Typ Max Unit
t Time required to lock dynamically (after switchover or . o 1 ms
DLOCK reconfiguring any non-post-scale counters/delays)
PLL closed-loop low bandwidth — 0.3 — MHz
foLaw PLL closed-loop medium bandwidth — 1.5 — MHz
PLL closed-loop high bandwidth (7) — 4 — MHz
tpLL PsErR Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on the areset signal 10 — — ns
Input clock cycle to cycle jitter (Frgr > 100 MHz) — — 0.15 Ul (p-p)
tivees (3), (4) -
Input clock cycle to cycle jitter (Frer < 100 MHz) — — +750 ps (p-p)
; 5) Period Jitter for dedicated clock output (Foyr > 100 MHz) — — 175 ps (p-p)
OUTRJ.DC Period Jitter for dedicated clock output (Foyr < 100 MHz) — | = 175 mUl (p-p)
Cycle to Cycle Jitter for dedicated clock output . . i
(Four = 100 MHz) 175 ps (p-p)
toutcesnc (5) . .
Cycle to Cycle Jitter for dedicated clock output . . 175 mUl (p-p)
(Four < 100 MHz) : PP
Period Jitter for clock output on regular 1/0
— — 600 s (p-
toureato (5), | (Four= 100 MHz) b (rp)
(8) Period Jitter for clock output on regular 1/0
(Four < 100 MHz) - - 60 mUl (p-p)
Cycle to Cycle Jitter for clock output on regular I/0
— — 600 s (p-
tources 1o (5), | (Four =100 MHz) b (rp)
(8) Cycle to Cycle Jitter for clock output on regular 1/0
(Four < 100 MHz) - - 60 mUl (p-p)
Period Jitter for dedicated clock output in cascaded PLLs
— — 250 s (p-
teasc_outps_ne | (Four 2100MHz) P (>P)
(5), (6) Period Jitter for dedicated clock output in cascaded PLLs _ _ o5 mUl (p-p)
(Four < 100MHz) PP
Frequency drift after PFDENA is disabled for duration of 0
fDRIFT 100 us — — 110 /0

Notes to Table 1-45:
(1) This specification is limited in the Quartus Il software by the 1/0 maximum frequency. The maximum I/0 frequency is different for each I/0

standard.

(2) This specification is limited by the lower of the two: 1/0 Fyax or Four of the PLL.
(3) A highinput jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source that is less

than 120 ps.
Frer is fIN/N when N = 1.
Peak-to-peak jitter with a probability level of 10-12 (14 sigma, 99.99999999974404% confidence level). The output jitter specification applies

—_
a1 &
=

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 1-64 on page 1-71.
(6) 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

—_
oo ~
— —

page 1-71.

High bandwidth PLL settings are not supported in external feedback mode.
External memory interface clock output jitter specifications use a different measurement method, which is available in Table 1-63 on
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Table 1-53. High-Speed 1/0 Specifications for Arria Il GX Devices (Part 2 of 4)

13 C4 C5,15 C6
Symbol Conditions Unit
Min Max Min Max Min Max Min Max
Transmitter
SERDES factor,
J=31010
(using 150 12(2)0 150 1?2)0 150 1?2)0 150 | 840 | Mbps
dedicated
SERDES)
SERDES factor,
f (true J=41010
HSDR_TX i i
LVDS output data (using logic (3) 945 (3) 945 (3) 840 (3) 740 | Mbps
rate) elements as
SERDES)
SERDES factor,
J =2 (using
DDR registers
RSl @ @ @ @ | @ @ @ | @ | Mups
(using SDR
register)
fHSDR_TX_ESR
(emulated
LVDS_E_3R SERDESfactor, | o) | 45 | (3) | a5 | (3 | 840 | (3 | 740 | Mbps
J=41010
output data rate)
(7)
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Table 1-53. High-Speed 1/0 Specifications for Arria Il GX Devices (Part 3 of 4)

Symbol

Conditions

13

C4

5,15

C6

Max

Max

Min Max

Max

Unit

trx_ymrer (4)

True LVDS with
dedicated
SERDES
(data rate
600-1,250
Mbps)

175

175

— 225

300

ps

True LVDS with
dedicated
SERDES
(data rate

< 600 Mbps)

0.105

0.105

— 0.135

0.18

ul

True LVDS and
emulated
LVDS_E_3R
with logic
elements as
SERDES (data
rate 600
— 945 Mbps)

260

260

— 300

350

ps

True LVDS and
emulated
LVDS_E_3R
with logic
elements as
SERDES
(data rate
< 600 Mbps)

0.16

0.16

— 0.18

0.21

ul

trx_nco

True LVDS and
emulated
LVDS_E_3R

45

55

45

95

45 55

45

55

%

triseand tea

True LVDS and
emulated
LVDS_E 3R

200

200

— 225

250

ps

TCCS

True LVDS (5)

150

150

— 175

200

ps

Emulated
LVDS_E_3R

200

200

— 250

300

ps

Receiver (6)

True differential
I/0 standards -

fusorora (data
rate)

SERDES factor
J=31t010

150

1250

150

1250

150 1050

150

840

Mbps
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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 1-54. High-Speed 1/0 Specifications for Arria Il GZ Devices (Note 1), (2), (10) (Part 3 of 3)

C3, I3 C4, 14
Symbol Conditions Unit
Min Typ Max Min Typ Max
True differential /0
standards o o 200 o o 200 ps
Emulated differential
1/0 standards with
N three external output | - 250 - - 300 ps
RISE & "FALL resistor networks
Emulated differential
1/0 standards with
one external output o o 500 o o 500 ps
resistor
True LVDS — — 100 — — 100 ps
TCCS Emulated
LVDS_E 3R - - 250 - - 250 ps
Receiver
True differential /0
Standards - fsoroe | | gqi sl | 150 | — | 1250 | 150 | — | 1250 | Mbps
(data rate) -
SERDES factor
31010 4 | — (6) 4 | — (6) | Mbps
SERDES factor J = 2,
fuspr (data rate) uses DDR registers (4) — (5) (4) — (5) Mbps
SERDES factorJ =1,
uses an SDR register 4 o (%) (4 o (%) Mbps
DPA run length DPA mode — — 10000 — — 10000 ul
tsoﬂgrfnzs PPM Soft-CDR mode — — 300 — — 300 | +PPM
(Ssavmvf“”g Window Non-DPA mode — | = 300 — | = 300 ps

Notes to Table 1-54:

(1) When J =3 to 10, use the SERDES block.

2

4

(2) WhenJ =1 or 2, bypass the SERDES block.
(3) Clock Boost Factor (W) is the ratio between input data rate to the input clock rate.
(4)

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 1/0 differential buffer and input register do not have a minimum toggle rate.

(5) You must calculate the leftover timing margin in the receiver by performing link timing closure analysis. You must consider the board skew
margin, transmitter channel-to-channel skew, and receiver sampling margin to determine leftover timing margin.

(6) 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 the receiver sampling margin to determine the maximum data rate supported.

Arria | Device Handbook Volume 3: Device Datasheet and Addendum

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

(8) If the receiver with DPA enabled and transmitter are using shared PLLs, the minimum data rate is 150 Mbps.
(9) This only applies to DPA and soft-CDR modes.
(10

Table 1-55 lists DPA lock time specifications for Arria II GX and GZ devices.
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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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Table 1-63 lists the memory output clock jitter specifications for Arria II GZ devices.

Tahle 1-63. Memory Output Clock Jitter Specification for Arria Il GZ Devices (Note 1), (2), (3)

Parameter Nﬂ:z::k Symbol - 3 - 4 Unit
Min Max Min Max
Clock period jitter Regional tirrpen) -55 55 -55 55 ps
Cycle-to-cycle period jitter Regional tormee) -110 110 -110 110 ps
Duty cycle jitter Regional [ -82.5 825 -82.5 82.5 ps
Clock period jitter Global tiir(pen) -82.5 825 -82.5 825 ps
Cycle-to-cycle period jitter Global tirmiee) -165 165 -165 165 ps
Duty cycle jitter Global timauy) -90 90 -90 90 ps

Notes to Table 1-63:

(1) The memory output clock jitter measurements are for 200 consecutive clock cycles, as specified in the JEDEC DDR2/DDR3 SDRAM standard.

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

(3) The memory output clock jitter stated in Table 1-63 is applicable when an input jitter of 30 ps is applied.

Duty Cycle Distortion (DCD) Specifications
Table 1-64 lists the worst-case DCD specifications for Arria II GX devices.

Table 1-64. Duty Cycle Distortion on 1/0 Pins for Arria Il GX Devices (Note 1)

C4 13, C5, 15 (]
Symbol Unit
Min Max Min Max Min Max
Output Duty Cycle 45 55 45 55 45 55 %

Note to Table 1-64:
(1) The DCD specification applies to clock outputs from the PLL, global clock tree, IOE driving dedicated, and general
purpose I/0 pins.
Table 1-65 lists the worst-case DCD specifications for Arria Il GZ devices.

Table 1-65. Duty Cycle Distortion on 1/0 Pins for Arria Il GZ Devices (Note 1)

C3, 13 C4,14

Symbol Unit

Min Max Min Max

Output Duty Cycle 45 55 45 55 %

Note to Table 1-65:

(1) The DCD specification applies to clock outputs from the PLL, global clock tree, IOE driving dedicated, and general
purpose I/0 pins.
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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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Table 1-68. Glossary (Part 4 of 4)

Letter Subject Definitions
Vemoe) DC common mode input voltage.
Viem Input common mode voltage: The common mode of the differential signal at the receiver.
Vip Input differential voltage swing: The difference in voltage between the positive and
complementary conductors of a differential transmission at the receiver.
Voirac) AC differential input voltage: Minimum AC input differential voltage required for switching.
Voiroe) DC differential input voltage: Minimum DG input differential voltage required for switching.
Vi Vol’gage input h.igh:. The minimum positive voltage applied to the input which is accepted by the
U, device as a logic high.
v Vikac) High-level AC input voltage.
Vinoe) High-level DC input voltage.
v, VoIt.age input Iqw: The maximum positive voltage applied to the input which is accepted by the
device as a logic low.
Viiac) Low-level AC input voltage.
Vi o) Low-level DC input voltage.
Vocm Output common mode voltage: The common mode of the differential signal at the transmitter.
Vo Output differential voltage swing: The difference in _volltage between the. positive and
complementary conductors of a differential transmission at the transmitter.
W,
X, ,
Y W High-speed I/0 block: The clock boost factor.
Z

Document Revision History

Table 1-69 lists the revision history for this chapter.

Tahle 1-69. Document Revision History (Part 1 of 2)

Date Version Changes
December 2013 4.4 Updated Table 1-34 and Table 1-35.
m Updated the Voo gxaur Operating conditions in Table 1-6.
m Finalized Arria Il GZ information in Table 1-20.
July 2012 4.3 e
m Added BLVDS specification in Table 1-32 and Table 1-33.
m Updated input and output waveforms in Table 1-68.
m Updated Table 1-32, Table 1-33, Table 1-34, Table 1-35, Table 1-40, Table 1-41,
December 2011 4.9 Table 1-54, and Table 1-67.
m Minor text edits.
m Added Table 1-60.
June 2011 A1 m Updated Table 1-32, Table 1-33, Table 1-38, Table 1-41, and Table 1-61.
m Updated the “Switching Characteristics” section introduction.
m Minor text edits.
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