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Chapter 1: Device Datasheet for Arria Il Devices

Electrical Characteristics

1/0 Pin Leakage Current

Table 1-7 lists the Arria Il GX I/O pin leakage current specifications.

Table 1-7. 1/0 Pin Leakage Current for Arria Il GX Devices

Symbol Description Conditions Min Typ Max Unit
|| Input pin V| =0Vto VCClOl\/lAX -10 — 10 UA
loz Tri-stated 1/0 pin Vg =0V 10 Vegiomax -10 — 10 LA

Table 1-8 lists the Arria Il GZ I/0 pin leakage current specifications.
Table 1-8. 1/0 Pin Leakage Current for Arria Il GZ Devices

Symbol Description Conditions Min Typ Max Unit
I Input pin V, =0V to Veeiomax =20 — 20 HA
|oz Tri-stated 1/0 pin VO =0Vto VCClOlVlAX -20 — 20 UA

Bus Hold

Bus hold retains the last valid logic state after the source driving it either enters the
high impedance state or is removed. Each I/O pin has an option to enable bus hold in
user mode. Bus hold is always disabled in configuration mode.

Table 1-9 lists bus hold specifications for Arria II GX devices.

Table 1-9. Bus Hold Parameters for Arria Il GX Devices (Note 1)

Vecio (V)

Parameter | Symbol Cond. 1.2 1.5 1.8 2.5 3.0 3.3 Unit

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Bus-hold
low, Vin> Vi _ _ _ _ — —
Sustaining lSUSL (maX.) 8 12 30 50 70 70 LlA
current
Bus-hold
high, VIN < V||_ . _ _ _ _ . _ . _ _ _ _
sustaining lsusi (min.) 8 12 30 50 7 7 hA
current
Bus-hold
low, 0V<Viy<| . _ _ _ _
overdrive looL Veeio 125 175 200 300 500 500 | pA
current
Bus-hold
hlgh, 0V« V|N < _ _ _ _ _ _ _ _ | _ _
overdrive lopH Veeio 125 175 200 300 500 500 | pA
current
qu-hqld Virip — 0.3 09 |[0375|1.125| 0.68 | 1.07 | 0.7 17 | 0.8 2 0.8 2 v
trip point

Note to Table 1-9:
(1) The bus-hold trip points are based on calculated input voltages from the JEDEC standard.

Arria | Device Handbook Volume 3: Device Datasheet and Addendum

December 2013  Altera Corporation




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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Electrical Characteristics

Table 1-23. Single-Ended 1/0 Standards for Arria Il GZ Devices (Part 2 of 2)

Vecio (V) Vi (V) Vi (V) Vo(V) | Vou(V) I I
1/0 Standard ("':‘L\) (nlllf\)
Min Typ Max Min Max Min Max Max Min

0.35x | 0.65x | Vggo+ | 0.25x 0.75 x

1.2V 1.14 1.2 1.26 -0.3 2 -2
Vecio | Vecio 0.3 Vecio Veeio

3.0-V PCl 285 | 3 | 315 | — | 93x | 0dx i a0 | OTx Fhg vool 15 | -05
VCClO VCClO VCClO

30-VPCIX | 285 | 3 | 345 | — | 030x | 05t O hgg viol 15 | -05
Vecio | Vecio Vecio

Table 1-24 lists the single-ended SSTL and HSTL I/O reference voltage specifications
for Arria II GX devices.

Table 1-24. Single-Ended SSTL and HSTL 1/0 Reference Voltage Specifications for Arria Il GX Devices

Veeio (V) Vier (V) Vir (V)
1/0 Standard
Min Typ Max Min Typ Max Min Typ Max
R 0.49 x 0.51 x VREF - VREF +
SSTL-2 Class I, Il 2375 | 25 | 2625 | "7 |05xVego| o oo Vrer e
. Vier - Vier +
SSTL-18 Class I, Il 1.71 18 | 189 | 0833 0.9 0969 | 5, Vrgr e
SSTL-15Class I, Il | 1425 | 15 | 1575 | 947% |05xvgy,| 023% | 047x | 05x | 0.53x
Veeio Veeio Veeio Veeio Veeio
HSTL-18 Class I, II 1.71 1.8 | 1.89 0.85 0.9 0.95 0.85 0.9 0.95
HSTL-15 Class I, II 1425 | 15 | 1575 0.71 0.75 0.79 0.71 0.75 0.79
HSTL-12 Class I, II 114 | 12 | 126 0\'/48 * 105 x Vo 0\'/52 X — Vecio/2 —
CClo CClo

Table 1-25 lists the single-ended SSTL and HSTL I/O reference voltage specifications
for Arria II GZ devices.

Table 1-25. Single-Ended SSTL and HSTL 1/0 Reference Voltage Specifications for Arria Il GZ Devices

Veeio (V) Vier (V) Vi (V)
1/0 Standard
Min Typ Max Min Typ Max Min Typ Max
_ 049 X 051 X VREF - VREF +
SSTL-2 Class I, Il 2375 | 25 | 2625 | " F | 05xVeao | o C | 0 Vrer e
. Vier - Vier +
SSTL-18 Class |, Il 171 | 18 | 189 | 0.833 0.9 0969 | Vrer e
SSTL-15 Class |, Il 1425 | 15 | 1575 | 047 |o5uvgo| 0237 | 0ATx |y 0.3 x
Vecio Vecio Vecio Veeio
HSTL-18 Class I, II 171 | 1.8 | 1.89 0.85 0.9 0.95 — Vecio/2 —
HSTL-15 Class I, II 1425 | 15 | 1575 | 0.68 0.75 0.9 — Vecio/2 —
HSTL12 Class il | 144 | 12 | 126 | %% |05xVgo| %% | — | Vo2 | —
VCCIO VCCIO
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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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Switching Characteristics

Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 3 of 5)

Symhol/ o —CG3 and -I3 (7) —C4 and -14 )
Descrintion Conditions Unit
P Min | Typ Max Min | Typ Max
Receiver DG Couplin For more information about receiver DC coupling support, refer to the
piing — “DC-Coupled Links” section in the Transceiver Architecture for Arria Il
Support )
Devices chapter.
85-Q setting 85+ 20% 85+ 20% Q
Differential on-chip 100—-Q setting 100 + 20% 100 + 20% Q
termination resistors 120-Q setting 120 + 20% 120 + 20% Q
150-Q setting 150 + 20% 150 + 20% Q
PCle (Gen 1 and
Gen 2),
XAUI,
Differential and Hisigs,
| gren;a arll common CEl SR/LR, Compliant _
modade return 10Ss SRIO SR/LR,
CPRI LV/HV,
0BSAI,
SATA
Programmable PPM .
detector (9) + 62.5, 100, 125, 200, 250, 300, 500, 1,000 ppm
Run length — — — 200 — — 200 ul
Programmable equalization — — — 16 — — 16 dB
tir (10) — — — 75 — — 75 us
tirR_Lto_Manual (77) — 15 — — 15 — — Hs
tiro_Manual (72) — — — 4000 — — 4000 ns
tro_aute (73) — — — 4000 — — 4000 ns
PCle Gen1 2.0-35 MHz
PCle Gen2 40 - 65 MHz
(OIF) CEI PHY at i
6.375 Gbps 20-35 MHz
Receiver CDR XAUI 10-18 MHz
3 dB Bandwidth in SRI0 1.25 Gbps 10-18 MHz
lock-to-data (LTD) mode SRI0 2.5 Gbps 10-18 MHz
SRIO 3.125 Gbps 6-10 MHz
GIGE 6-10 MHz
SONET 0C12 3-6 MHz
SONET 0C48 14-19 MHz
Receiver buffer and CDR rfe,con
offset cancellation time (per — — — 17000 — — 17000 119];
channel) c
cycles
DC Gain Setting=0| — — — — dB
Programmable DC gain DC Gain Setting = 1 — — — — dB
DC Gain Setting =2 — — — — dB

Arria | Device Handbook Volume 3: Device Datasheet and Addendum

December 2013  Altera Corporation


http://www.altera.com/literature/hb/arria-ii-gx/aiigx_52001.pdf
http://www.altera.com/literature/hb/arria-ii-gx/aiigx_52001.pdf

Chapter 1: Device Datasheet for Arria Il Devices 1-31
Switching Characteristics
Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 4 of 5)
Symhol/ Conditi —CG3 and -I3 (7) —C4 and -14 Unit
Description onditions : : ni
Min Typ Max Min Typ Max
Transmitter
Supported 1/0 Standards 1.5-V PCML
Data rate (74) — 600 — 6375 600 — 3750 Mbps
Vocm 0.65 V setting — 650 — — 650 — mV
85-Q setting 85 +15% 85 +15% Q
Differential on-chip 100-Q setting 100 + 15% 100 + 15% Q
termination resistors 120-Q) setting 120 + 15% 120 + 15% Q
150-Q2 setting 150 £ 15% 150 £+ 15% Q
PCle Gen1 and
Gen2 (TX Vgp=4),
XAUI (TX Vgp=6),
HiGig+
(TX Vop=6),
. . CEl SR/LR
Ewlgggerr:attlﬁlrr? Tgsgommon (TX Vop=8), Compliant —
SRIO SR (Vgp=6),
SRIO LR (Vgp=8),
CPRI LV (Vgp=6),
CPRIHV (Vgp=2),
O0BSAI (Vgp=6),
SATA (Vgp=4),
Rise time (15) — 50 — 200 50 — 200 ps
Fall time (15) — 50 — 200 50 — 200 ps
Intra-differential pair skew — — — 15 — — 15 ps
Intra-transceiver block x‘:)m/; daﬂgoggs
transmitter . — — 120 — — 120 ps
channel-to-channel skew Example: XAUI,
PCle x4, Basic x4
. x8 PMA and PCS
Inter-transceiver block
. bonded mode
transmitter . — — 500 — — 500 ps
Example: PCle x8,
channel-to-channel skew :
Basic x8
CMUO PLL and CMU1 PLL
Supported Data Range — 600 | — | 6375 600 | — | 3750 | Mbps
pll powerdown minimum
pulse width — 1 1 us
(tpll powerdown)
CMU PLL lock time from
pll powerdown — — — 100 — — 100 us
de-assertion
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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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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 3 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
PCle Receiver Jitter Tolerance (4)
Total jitter at Compliance
2.5 Gbps (Gen1) pattern >0.6 >0.6 >0.6 >0.6 ul
PCle (Gen 1) Electrical Idle Detect Threshold (9)
VRX-IDLE- Compliance
DETDIFF (p-p) pattern 65 — | 175 | 65 | — | 175 65 | — 175 | 65 | — | 175 | mV
Serial RapidI0® (SRI0) Transmit Jitter Generation (5)
Deterministic Data Rate = 1.25,
jitter 25,31256Gbps | — | — (017 | — | —| 017 | — | — | 017 | — | — | 017 | Ul
(peak-to-peak) Pattern = CJPAT
Total jitter Data Rate = 1.25,
ot ) 2.5,3125Gbps | — — | 03%| —|—]03 | — | —]03|—|—]03] U
(peak-to-peak) | paiern - cJPAT
SRIO Receiver Jitter Tolerance (5)
Deterministic Data Rate = 1.25,
jitter tolerance 2.5,3.125 Gbps >0.37 >0.37 >0.37 >0.37 ul
(peak-to-peak) Pattern = CJPAT
Combined
deterministic and | Data Rate =1.25,
random jitter 2.5, 3.125 Gbps >0.55 >0.55 >0.55 >0.55 ul
tolerance Pattern = CJPAT
(peak-to-peak)
Jitter frequency =
22.1 KHz
Data rate = 1.25, >8.5 >8.5 >8.5 >8.5 ul
2.5,3.125 Gbps
Pattern = CJPAT
Jitter frequency =
Sinusoidal jitter 1875 MHz
tolerance Data rate = 1.25, >0.1 >0.1 >0.1 >0.1 ul
(peak-to-peak) 2.5,3.125 Gbps
Pattern = CJPAT
Jitter frequency =
20 MHz
Data rate = 1.25, > 0.1 > 0.1 >0.1 >0.1 ul
2.5,3.125 Gbps
Pattern = CJPAT
GIGE Transmit Jitter Generation (6)
Deterministic
jitter Pattern=CRPAT | — | — | 014 | — |— | 014 | — | — | 014 | — | — | 0.14 | Ul

(peak-to-peak)
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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
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part 3 of 7)

Symhol/ Conditi -C3 and -I3 -C4 and -14 Unit
Description onditions . ) ni
Min Typ Max Min Typ Max
Peak-to-peak jitter Jitter frequency = 22.1 KHz >8.5 >8.5 ul
e . Jitter frequency =
Peak-to-peak jitter 1.875 MHz >0.1 >0.1 ul
Peak-to-peak jitter Jitter frequency = 20 MHz >0.1 >0.1 ul
PCle Transmit Jitter Generation (8)
Total jitter at 2.5 Gbps (Gen1)— : . . . .
x1, x4 and x8 Compliance pattern 0.25 0.25 ul
Total jitter at 5 Gbps (Gen2)— . . . . . .
x1. x4 and x8 Compliance pattern 0.25 ul
PCle Receiver Jitter Tolerance (8)
Total jitter at 2.5 Gbps (Gen1) Compliance pattern >0.6 >0.6 ul
Total jitter at 5 Gbps (Gen2) Compliance pattern Not supported Not supported ul
PCle (Gen 1) Electrical Idle Detect Threshold
VRX-lDLE-DETDlFFp-p (9) ‘ Compliance pattern 65 ‘ — | 175 65 ‘ — ‘ 175 ul
SRIO Transmit Jitter Generation (70)
Deterministic jitter Data rate = 1.25, 2.5, 3.125 Gbps
— — 0.17 — — 0.17 ul
(peak-to-peak) Pattern = CJPAT
. Data rate = 1.25, 2.5, 3.125 Gbps
Total jitter (peak-to-peak) — — 0.35 — — 0.35 ul
Pattern = CJPAT
SRI0 Receiver Jitter Tolerance (70)
inistic ii Data rate = 1.25, 2.5, 3.125 Gbps
Deterministic jitter tolerance p 5037 5037 ul
(peak-to-peak) Pattern = CJPAT
Combined deterministic and Data rate = 1.25, 2.5, 3.125 Gbps
random jitter tolerance (peak-to- T >0.55 >0.55 ul
Pattern = CJPAT
peak)
Jitter frequency = 22.1 KHz
Data rate = 1.25, 2.5, 3.125 Gbps >8.5 >8.5 ul
Pattern = CJPAT
_ o Jitter frequency = 1.875 MHz
Sinusoidal jtter tolerance (peak- | py, vare _ 1 25, 25,3125 Gbps 5 0.1 501 ul
to-peak)
Pattern = CJPAT
Jitter frequency = 20 MHz
Data rate = 1.25, 2.5, 3.125 Gbps >0.1 >0.1 ul
Pattern = CJPAT
GIGE Transmit Jitter Generation (717)
Deterministic jtter Pattern = CRPAT — | = o | — | — | 014 | u
(peak-to-peak)
Total jitter (peak-to-peak) Pattern = CRPAT — — 0.279 — — 0.279 ul
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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

Arria Il Device Handbook Volume 3: Device Datasheet and Addendum




Chapter 1: Device Datasheet for Arria Il Devices 1-53
Switching Characteristics
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 1-53. High-Speed 1/0 Specifications for Arria Il GX Devices (Part 4 of 4)

I3 c4 C5,15 (]
Symbol Conditions Unit
Min Max Min Max Min Max Min Max
SERDES factor 945 945 740 640
s=sto | O | @ | @ g | O @ | M

SERDES factor
J =2 (using (3) (7) (3) (7) (3) (7) (3) (7) | Mbps
DDR registers)
SERDES factor
J =1 (using (3) (7) (3) (7) (3) (7) (3) (7) | Mbps
SDR registers)

fuspr (data rate)

Soft-CDR PPM Soft-CDR . 300 . 300 . 300 . 300 | +PPM
tolerance mode

DPA run length DPA mode — 10,000 — 10,000 — 10,000 — 10,000 ul
Sampling Non-DPAmode | . . .

window (SW) (5) 300 300 350 400 ps

Notes to Table 1-53:
(1) fusckn = fusor / W. Use W to determine the supported selection of input reference clock frequencies for the desired data rate.

(2) Applicable for interfacing with DPA receivers only. For interfacing with non-DPA receivers, you must calculate the leftover timing margin in the
receiver by performing link timing closure analysis. For Arria || GX transmitter to Arria Il GX non-DPA receiver, the maximum supported data
rate is 945 Mbps. For data rates above 840 Mbps, perform PCB trace compensation by adjusting the PCB trace length for LVDS channels to
improve channel-to-channel skews.

(3) The minimum and maximum specification depends on the clock source (for example, PLL and clock pin) and the clock routing resource you

use (global, regional, or local). The 1/0 differential buffer and input register do not have a minimum toggle rate.

The specification is only applicable under the influence of core noise.

Applicable for true LVDS using dedicated SERDES only.

Dedicated SERDES and DPA features are only available on the right banks.

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 the receiver sampling margin to determine the leftover timing margin.

o1
—_—_= = =

— o~ =~ —~
<

Table 1-54 lists the high-speed I/O timing for Arria Il GZ devices.

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

C3,13 c4, 14
Symbol Conditions Unit
Min Typ Max Min Typ Max

Clock

fhscuk_in (input clock

frequency) true Clock boost factor . o

differential 1/0 W=1t0d0 (3 | ° ni 5 7| MHz

standards

fHSCLKﬁin (Input clock

frequency) single Clock boost factor o .

ended I/0 standards | W =11040 (3) > n 5 7| MHz
9)

fuscLi_in (input clock

frequency) single Clock boost factor . .

ended 1/0 standards W=1t040 (3) 5 420 5 420 MHz
(10)
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Figure 1-6 shows the LVDS soft-CDR/DPA sinusoidal jitter tolerance specification for
Arria II GZ devices at 1.25 Gbps data rate.

Figure 1-6. LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for Arria Il GZ Devices at a 1.25 Gbps Data Rate

Sinusoidal Jitter Amplitude (Ul)

A
25 [ - — K
T~
8.5 [ ~
I ~
= ~
| ~
I RS
I S
o5 --L - - - - I
| | |
| | |
0'1777I7777777777777777 |
| | |
| | |
| | |
I . L Jitter Frequency (Hz)
10,000 (F1) 17,565 (F2) 1,493,000 (F3) 50,000,000 (F4)

Table 1-56 lists the LVDS soft-CDR/DPA sinusoidal jitter tolerance specification for
Arria II GZ devices at 1.25 Gbps data rate.

Table 1-56. LVDS Soft-CDR/DPA Sinusoidal Jitter Mask Values for Arria Il GZ Devices at
1.25 Ghps Data Rate

Jitter Frequency (Hz) Sinusoidal Jitter (Ul)
F1 10,000 25.000
F2 17,565 25.000
F3 1,493,000 0.350
F4 50,000,000 0.350

External Memory Interface Specifications

“ e For the maximum clock rate supported for Arria I GX and GZ device family, refer to

the External Memory Interface Spec Estimator page on the Altera website.

Table 1-57 lists the external memory interface specifications for Arria II GX devices.

Table 1-57. External Memory Interface Specifications for Arria Il GX Devices (Part 1 of 2)

Frequency Frequency Range (MHz) Resolution Bﬂgi?ﬂﬂe Number of
Mode 4 I3, C5, I5 C6 (°) (1) Delay Chains
0 90-140 90-130 90-110 22.5 Low 16
1 110-180 110-170 110-150 30 Low 12
2 140-220 140-210 140-180 36 Low 10
3 170-270 170-260 170-220 45 Low 8
4 220-340 220-310 220-270 30 High 12
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Table 1-57. External Memory Interface Specifications for Arria Il GX Devices (Part 2 of 2)

Frequency Frequency Range (MHz) Resolution | p0t° D®1a¥ | Number of
Mode 4 I3, C5, I5 C6 (°) (1) Delay Chains
270-410 270-380 270-320 36 High 10
320-450 320-410 320-370 45 High
Note to Table 1-57:
(1) Low indicates a 6-bit DQS delay setting; high indicates a 5-bit DQS delay setting.
Table 1-58 lists the DLL frequency range specifications for Arria II GZ devices.
Table 1-58. DLL Frequency Range Specifications for Arria Il GZ Devices
Frequency Range (MHz) DQS Delay Number of
Frequency Mode Available Phase Shift Buffer Mode Delay
-3 -4 (1) Chains

0 90-130 90-120 22.5°,45° 67.5°, 90° Low 16
1 120-170 120-160 30°, 60°, 90°, 120° Low 12
2 150-210 150-200 36°,72°,108°, 144° Low 10
3 180-260 180-240 45°,90°,135°, 180° Low 8
4 240-320 240-290 30°, 60°, 90°, 120° High 12
5 290-380 290-360 36°, 72°,108°, 144° High 10
6 360-450 360-450 45°,90°, 135°, 180° High 8
7 470-630 470-590 60°, 120°, 180°, 240° High 6

Note to Table 1-58:
(1)

Low indicates a 6-bit DQS delay setting; high indicates a 5-bit DQS delay setting.

Table 1-59 lists the DQS phase offset delay per stage for Arria Il GX devices.

Table 1-59. DQS Phase Offset Delay Per Setting for Arria Il GX Devices (Note 1), (2), (3)

Speed Grade Min Max Unit
C4 7.0 13.0 ps

13, C5, 15 7.0 15.0 ps
C6 8.5 18.0 ps

Notes to Table 1-59:

(1) The valid settings for phase offset are -64 to +63 for frequency modes 0 to 3 and -32 to +31 for frequency modes
410 5.

(2) The typical value equals the average of the minimum and maximum values.
(3) The delay settings are linear.
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Table 1-60 lists the DQS phase shift error for Arria II GX devices.

Table 1-60. DQS Phase Shift Error Specification for DLL-Delayed Clock (tpgs pserg) for Arria Il GX
Devices (Note 1)

Number of DQS Delay Buffer C4 13, C5, 15 C6 Unit
1 26 30 36 ps
2 52 60 72 ps
3 78 90 108 ps
4 104 120 144 ps

Note to Table 1-60:
(1) This error specification is the absolute maximum and minimum error. For example, skew on three DQS delay

buffers in a C4 speed grade is = 78 ps or + 39 ps.
Table 1-61 lists the DQS phase shift error for Arria Il GZ devices.

Table 1-61. DQS Phase Shift Error Specification for DLL-Delayed Clock (tpgs pserg) for Arria Il GZ
Devices (Note 1)

Number of DQS Delay Buffer -3 -4 Unit
1 28 30 ps
2 56 60 ps
3 84 90 ps
4 112 120 ps

Note to Table 1-61:
(1) This error specification is the absolute maximum and minimum error. For example, skew on three DQS delay
buffers in a 3 speed grade is + 84 ps or + 42 ps.

Table 1-62 lists the memory output clock jitter specifications for Arria II GX devices.

Table 1-62. Memory Output Clock Jitter Specification for Arria Il GX Devices (Note 1), (2), (3)

Clock -4 -9 -5 .
Parameter Network Symbol Unit
Min Max Min Max Min Max
Clock period jitter Global tomioen) -100 100 -125 125 -125 125 ps
ﬁt{g're'to'cyc'e period | Global | tme | -200 | 200 | 250 | 250 | -250 | 250 | ps
Duty cycle jitter Global iirauty) -100 100 -125 125 -125 125 ps

Notes to Table 1-62:

(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 DDIO circuits clocked by a PLL output routed on a global
clock network.

(3) The memory output clock jitter stated in Table 1-62 is applicable when an input jitter of 30 ps is applied.
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1/0 Timing

Altera offers two ways to determine I/O timing:
m Using the Microsoft Excel-based 1/O Timing.
m Using the Quartus II Timing Analyzer.

The Microsoft Excel-based I/O Timing provides pin timing performance for each
device density and speed grade. The data is typically used prior to designing the
FPGA to get an estimate of the timing budget as part of the link timing analysis. The
Quartus II timing analyzer provides a more accurate and precise I/O timing data
based on the specifics of the design after place-and-route is complete.
“ e The Microsoft Excel-based I/O Timing spreadsheet is downloadable from the
Literature: Arria II Devices web page.
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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 2 of 4)

Letter Subject Definitions

J High-speed I/0 block: Deserialization factor (width of parallel data bus).
JTAG Timing Specifications:

™S X X
G, DI X X

I JTAG Timing e tiep——
’ Specifications —tycH—si—tycL— tupsu typn
J TCK |_
typzxie— tpco e i tupxz

TDO E X

PLL Specification parameters:
Diagram of PLL Specifications (7)

CLKOUT Pins

K, .
LK
L,
M , P L L Core Clock
N, | Specifications
0,
P Key
D Reconfigurable in User Mode External Feedback

Notes:

(1) CoreClock can only be fed by dedicated clock input pins or PLL outputs.

(2) This is the VCO post-scale counter K.
R R, Receiver differential input discrete resistor (external to the Arria 1l device).

December 2013  Altera Corporation Arria 1l Device Handbook Volume 3: Device Datasheet and Addendum



Chapter 1: Device Datasheet for Arria Il Devices 1-77

Document Revision History

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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