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Table 1-2. Absolute Maximum Ratings for Arria Il GZ Devices (Part 2 of 2)

Symbol Description Minimum | Maximum Unit
Veea L Supplies transceiver high voltage power (left side) -0.5 3.75 v
Viea R Supplies transceiver high voltage power (right side) -0.5 3.75 vV
Vecrip L Supplies transceiver HIP digital power (left side) -0.5 1.35 v
Veer L Supplies receiver power (left side) -0.5 1.35 v
Vecr R Supplies receiver power (right side) -0.5 1.35 v
Veer L Supplies transmitter power (left side) -0.5 1.35 v
Veer R Supplies transmitter power (right side) -0.5 1.35 V
Veel axgin | Supplies power to the transceiver PMA TX, PMA RX, and clocking (left

- : -0.5 1.35 V
(1) side)
VoL gxern | Supplies power to the transceiver PMA TX, PMA RX, and clocking (right
- : -0.5 1.35 v
(1) side)
V(C;;H—GXBL” Supplies power to the transceiver PMA output (TX) buffer (left side) 0.5 1.8 v
V(%C)H—GXBR“ Supplies power to the transceiver PMA output (TX) buffer (right side) 05 1.8 Vv
T, Operating junction temperature -55 125 °C
Tst6 Storage temperature (no bias) -65 150 °C

Note to Table 1-2:
(1) n=0,1,0r2.
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Maximum Allowed Overshoot and Undershoot Voltage

During transitions, input signals may overshoot to the voltage shown in Table 1-3 and
undershoot to 2.0 V for magnitude of currents less than 100 mA and periods shorter

than 20 ns.

Table 1-3 lists the Arria Il GX and GZ maximum allowed input overshoot voltage and
the duration of the overshoot voltage as a percentage over the device lifetime. The
maximum allowed overshoot duration is specified as a percentage of high-time over
the lifetime of the device. A DC signal is equivalent to 100% duty cycle. For example,
a signal that overshoots to 4.3 V can only be at 4.3 V for 5.41% over the lifetime of the

device; for a device lifetime of 10 years, this amounts to 5.41/10ths of a year.
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Table 1-3. Maximum Allowed Overshoot During Transitions for Arria Il Devices

Symbol Description Condition (V) 0vershnn|:ig:r$it|il:1: as % of Unit
4.0 100.000 %
4.05 79.330 %
4.1 46.270 %
4.15 27.030 %
4.2 15.800 %
4.25 9.240 %
V, (AC) AC Input Voltage 4.3 5.410 %
4.35 3.160 %
4.4 1.850 %
4.45 1.080 %
4.5 0.630 %
455 0.370 %
4.6 0.220 %

Maximum Allowed 1/0 Operating Frequency

Table 1-4 lists the maximum allowed I/O operating frequency for Arria Il GX1/Os
using the specified I/O standards to ensure device reliability.

Table 1-4. Maximum Allowed 1/0 Operating Frequency for Arria Il GX Devices

1/0 Standard 1/0 Frequency (MHz)
HSTL-18 and HSTL-15 333
SSTL -15 400
SSTL-18 333
2.5-V LVCMOS 260

3.3-V and 3.0-V LVTTL
3.3-V, 3.0-V, 1.8-V, and 1.5-V LVCMOS

250
PCl and PCI-X
SSTL-2
1.2-V LVCMOS HSTL-12 200

Arria | Device Handbook Volume 3: Device Datasheet and Addendum December 2013  Altera Corporation
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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 1-26 lists the single-ended SSTL and HSTL I/O standard signal specifications
for Arria II GX devices.

Table 1-26. Single-Ended SSTL and HSTL 1/0 Standard Signal Specifications for Arria Il GX Devices

0 Standard Viagy (V) Viae) (V) Via) (V) | Vinagy (V) | Vor (V) | Vou (V) ( m_\ .. ;2; |
Min Max Min Max Max Min Max Min

SSTL-2 Class | 03 \gfﬁFS' \{)ﬁﬁFg V05.|§+ Vegs - 0.35 \gf%Fs* ng7 \(’)Tg; 81 | -8.1
SSTL-2 Class Il 03 | e | Ve | Vooor |y g5 | Y| Sme l TTE | 64| 164
SSTL-18 Class | 03 ngEs \éRfE; V05.|§+ Vags - 0.25 V(;Eg 8’1{75 3’27‘; 67 | -6.7
SSTL-18 Class I 03 | s | ded | Vooo® | yo05 | VREd | gog | V00T | 134 | 134
SSTL-15 Class | 03 V8E1F Vgﬁ;* V05.|§+ Vegr - 0175 \éﬁf;; 3020; ?/Cil’; 8 | -8
SSTL-15 Class I 03 | Veero | ek | Vooot |y 075 | R S'CZC; gfc.: 16 | 16
HSTL-18 Class | 03 V8E1F Vgﬁ;* VC&'g* Vegs-02 |Vegr+02| 04 V%C'g 8 | -8
HSTL-18 Class Il 03 V5E1F Vgﬁ* VC&'g* Vegr-02 | Vegr+02| 04 V%C'g 16 | 16
HSTL-15 Class | 03 V8E1F Vgﬁ;* VC&'g* Vegs-02 |Vegr+02| 04 V%C'g 8 | -8
HSTL-15 Class Il 03 V5E1F Vgﬁ* VC&'g* Vegr-02 | Vegr+02| 04 V%C'g 16 | 16
HSTL-12 Class | ~0.15 V&%FS' ng(;a* Vgﬂ%* Vegs - 0.15 \’Oﬁ%g 0\)(2;2: OVZZOX 8 | -8
HSTL-12 Class Il 015 V&%FS' VSF(;S* VS.C;O; Veer - 0.15 \GR.E1F5+ Ovizox OVZS.OX 14 | -14

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

Table 1-27 lists the single-ended SSTL and HSTL I/O standard signal specifications
for Arria II GZ devices.

Vioe) (V) Vinoe) (V) Vicac) (V) | Vinagy (V) | Vo (V) | Vou (V) | |
1/0 Standard ( n?ll\) ( n‘]’;'\)
Min Max Min Max Max Min Max Min

_ . Veer- | Vrert | Vocio+ VRer - VRer + Vit - Vit + -
SSTL-2 Class | 03 | 045 | 045 | 03 | 031 031 | o057 | os7 | 81 | 81

R _ Veer- | Veer+ | Vocio+ VRer - Vier + Vg - Vit + _
$5TL-2 Class |l 03 | 095 | 015 | 03 | 03 031 | o076 | o076 | 162 | 162

. - Veer- | Vrert | Vocio+ VRer - VRer + Vit - Vit + .
SSTL-18 Class | 03 | 0425 | 0125 | 03 0.25 025 | 0475 | 0475 | 87 | B7

_ _ Veer- | Veer+ | Vecio+ VRer - Vrer + Veeo - _
SSTL-18 Class 1 0.3 0425 | 01925 03 0.95 0.25 0.28 0.28 134 13.4

_ . VREF - VREF + . VREF - VREF + 02 X 08 X _
SSTL-15 Class | 01 | 01 0.175 0175 | Vewo | Vewo | ° 8

December 2013  Altera Corporation
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 2 of 7)

Symbol/ Condition I3 C4 C5and I5 C6 Unit
Description . . . .
Min Typ Max Min Typ Max Min Typ Max Min Typ Max
Spread-spectrum | 5 . Oto . . Oto . . 0to . . 0to . .
downspread —0.5% —0.5% —0.5% —0.5%
On-chip
termination — — 100 — — 100 — — 100 — — 100 — Q
resistors
VICM _ 0 0 0 0
(AC coupled) 100 £ 5% 1100 + 5% 1100 + 5% 1100 + 5% mV
HCSL 1/0
v standard for
ICM PCle 250 — 550 250 — 550 250 — 550 250 — 550 mV
(DC coupled)
reference
clock
10 Hz — — -50 — — -50 — — -50 — — -50 dBc/Hz
100 Hz — — -80 — — -80 — — -80 — — -80 dBc/Hz
;fEQS'L“K'tEr: 1 KHz — — 110 — — -110 — — -110 — | — | 110 | dBe/Hz
ase
Noise 10 KHz — — -120 — — -120 — — -120 — — -120 dBc/Hz
100 KHz — — -120 — — -120 — — -120 — — -120 dBc/Hz
>1 MHz — — -130 — — -130 — — -130 — — -130 dBc/Hz
Transmitter
REFCLK Phase 10 KHz to
Jitter (rms) for — — 3 — — 3 — — 3 — — 3 ps
100 MHz 20 Mz
REFCLK (3)
R . . 2000 . . 2000 . . 2000 . | 2000« . 0
ref +1 % + 1% + 1% 1 %
Transceiver Clocks
Calibration block
clock frequency — 10 — 125 10 — 125 10 — 125 10 — 125 MHz
(cal blk clk)

sonsuaioeiey) Bulyoumg
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 5 of 7)

Symhol/ Condition ’ o Coand1s 8 Unit
Description . . . .
Min Typ Max Min Typ Max Min Typ Max Min Typ Max
L(T1D1 )'OCk time — 0 100 | 4000 | o | 100 | 4000 0 100 | 4000 | o | 100 | 4000 | ns
Data lock time
from rx o . . . . . . . o
freqlocked 4000 4000 4000 4000 ns
(12)
DC Gain
Setting =0 T 0 - - 0 - T 0 - - 0 T dB
Programmable | DC Gain L . . . L . L L
DC gain Setting = 1 3 3 3 3 dB
DC Gain
Setting = 2 T 6 - - 6 - T 6 - - 6 T dB
Transmitter
Supported 1/0 K
Standards 1.5-V PCML
Data rate — 600 — 6375 600 — 3750 600 — 3750 600 — 3125 Mbps
065V
Voeum setting — 650 — — 650 — — 650 — — 650 — mV
Differential
on-chip 100-Q . . . . . . . .
termination setting 100 100 100 100 Q
resistors
Return loss PCle 50 MHz to 1.25 GHz: —10dB
u
differential mode XAUI 312 MHz to 625 MHz: —10dB
625 MHz to 3.125 GHz: —10dB/decade slope
Retwrnloss | pgq 50 MHz to 1.25 GHz: ~6dB
common mode
Rise time (2) — 50 — 200 50 — 200 50 — 200 50 — 200 ps
Fall time — 50 — 200 50 — 200 50 — 200 50 — 200 ps

sonsuaioeiey) Bulyoumg
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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

Sol1sHajoRIRYY BUIIUMS
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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

December 2013  Altera Corporation
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Figure 1-3 shows the differential receiver input waveform.

Figure 1-3. Receiver Input Waveform

Single-Ended Waveform
Positive Channel (p)

Vi

Negative Channel (n)

Ground

Differential Waveform V|p (diff peak-peak) = 2 x V| (single-ended)

Vib

Figure 1-4 shows the transmitter output waveform.

Figure 1-4. Transmitter Output Waveform

Single-Ended Waveform
Positive Channel (p)

Vob

Negative Channel (n)

Ground

Differential Waveform Vop (diff peak-peak) = 2 x Vg (single-ended)

Table 1-36 lists the typical Vgp for TX term that equals 85 Q. for Arria Il GZ devices.

Table 1-36. Typical Vy, Setting, TX Term = 85 Q) for Arria Il GZ Devices

Vgp Setting (mV)
Symbol
0 1 2 3 4 5 6 7
Vop differential 170+ | 340+ | 510+ | 595+ | 680+ | 765+ | 850 + | 1020+
peak-to-peak Typical (mV) | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20%

Arria | Device Handbook Volume 3: Device Datasheet and Addendum December 2013  Altera Corporation
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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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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)

December 2013  Altera Corporation
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 5 of 10)

13 ca c5, 15 (K]
Symhol/ Conditions Unit

Description Min | Typ | Max | Min |Typ | Max | Min | Typ | Max | Min | Typ | Max

SDI Transmitter Jitter Generation (8)

Data rate =
1.485 Gbps (HD)

pattBearran\(A)/c_)lor 02 | — | — o2 |l—=1 — o2 =1 — lo2l =1 — | u

frequency Roll-off
Alignment jitter =100 KHz

(peak-to-peak) Data rate =
2.97 Gbps (3G)
pattern = Color | | | o

bar Low- 0.3 0.3 0.3 0.3 ul
frequency Roll-off
=100 KHz

SDI Receiver Jitter Tolerance (8)

Jitter frequency =
15 KHz

Data rate =
2.97 Gbps (3G) >2 >2 >2 >2 ul
Pattern = single

line scramble
color bar

Jitter frequency =
100 KHz
Sinusoidal jitter Data rate =
tolerance 2.97 Gbps (3G) >0.3 >0.3 >0.3 >0.3 ul
(peak-to-peak) Pattern = single
line scramble
color bar

Jitter frequency =
148.5 MHz
Data rate =

2.97 Gbps (3G) >0.3 >0.3 >0.3 >0.3 ul
Pattern = single
line scramble
color bar
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Tahle 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 7 of 10)
Symhol/ Coniti I3 C4 C5,15 C6 Unit
Description onditions : : : . i
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
SSC modulation .
deviation at Compliance 5700 5700 5700 5700 ppm
1.5 Gbps (G1) pattern
RX differential Comliance
skew at 1.5 Gbps P 80 80 80 80 pS
(G1) pattern
RX AC common Combliance
mode voltage at paftern 150 150 150 150 mV
1.5 Gbps (G1)
Total jitter Comliance
tolerance at pa?tern > 0.65 > 0.65 > 0.65 > 0.65 ul
3.0 Gbps (G2)
Deterministic .
jtter tolerance at C(’[;‘;ftg";gce 5035 5035 5035 5035 ul
3.0 Gbps (G2)
SSC modulation Compliance
frequency at paftem 33 33 33 33 KHz
3.0 Gbps (G2)
SSC modulation .
deviation at C(’[’J‘;ft'f'}";ﬂce 5700 5700 5700 5700 ppm
3.0 Gbps (G2)
RX differential Combliance
skew at 3.0 Gbps p 75 75 75 75 ps
(G2) pattern
RX AC common Combliance
mode voltage at paftem 150 150 150 150 mv
3.0 Gbps (G2)
Total jitter Compliance
tolerance at paftern > 0.60 > 0.60 > 0.60 > 0.60 ul
6.0 Gbps (G3)
Random jitter Combliance
tolerance at pa?tern >0.18 >0.18 >0.18 >0.18 ul
6.0 Gbps (G3)
SSC modulation .
frequency at C(’[;‘;ftg";ﬂce 33 33 33 33 kHz
6.0 Gbps (G3)
SSC modulation Compliance
deviation at p 5700 5700 5700 5700 ppm
6.0 Ghps (G3) pattern
RX differential .
skewat 6.0 Ghps |  COmPliance 30 30 30 30 bs
(G3) pattern
RX AC common Combliance
mode voltage at p 100 100 100 100 mV
pattern

6.0 Gbps (G3)
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Note 1) (Part 10 of 10)

13 C4 C5, 15 C6
D:svcl:l:im::{m Conditions Unit
P Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max

Jitter frequency =

21.8 KHz >8.5 >8.5 >8.5 >85 ul
Sinusoidal jitter | Pattern = CJPAT
tolerance at Jitter frequency =
3072 Mbps 1843.2 KHz to 20

MHz >0.1 >0.1 >0.1 >0.1 ul
Pattern = CJPAT

Notes to Table 1-40:

(
(2)
3)
(4)
(®)
(6)
)
(8)
(9)
(10
(1
(12

1
1

1) Dedicated refclk pins are 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 XAUI are compliant to the IEEE802.3ae-2002 Specification.
The jitter numbers for PCle are compliant to the PCle Base Specification 2.0.

The jitter numbers for SRIO are compliant to the RapidlO Specification 1.3.

The jitter numbers for GIGE are compliant to the IEEE802.3-2002 Specification.
The jitter numbers for HiGig are compliant to the IEEE802.3ae-2002 Specification.
The HD-SDI and 3G-SDI jitter numbers are compliant to the SMPTE292M and SMPTE424M Specifications.
Arria Il PCle receivers are compliant to this specification provided the VTX_CM-DC-ACTIVEIDLE-DELTA of the upstream transmitter is less than 50 mV.
10) The jitter numbers for Serial Advanced Technology Attachment (SATA) are compliant to the Serial ATA Revision 3.0 Specification.
) The jitter numbers for Common Public Radio Interface (CPRI) are compliant to the CPRI Specification V3.0.
) The jitter numbers for Open Base Station Architecture Initiative (OBSAI) are compliant to the OBSAI RP3 Specification V4.1.

Table 141 lists the transceiver jitter specifications for all supported protocols for
Arria II GZ devices.

Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part1 of 7)

Pattern = PRBS15

svmbul/ c d't' —(:3 and _|3 —04 and —|4 U _t
Description onditions . : i
Min Typ Max Min Typ Max
SONET/SDH Transmit Jitter Generation (3)
Peak-to-peak jitter at _ . . . .
622.08 Mbps Pattern = PRBS15 0.1 0.1 ul
RMS jitter at 622.08 Mbps Pattern = PRBS15 — — 0.01 — — 0.01 ul
Peak-to-peak jitter at 2488.32 Pattern = PRBS15 . . 0.1 . . 0.1 ul
Mbps
RMS jitter at 2488.32 Mbps Pattern = PRBS15 — — 0.01 — — 0.01 ul
SONET/SDH Receiver Jitter Tolerance (3)
Jitter frequency = 0.03 KHz
>15 >15 ul
Pattern = PRBS15
Jitter frequency =
Jitter tolerance at 622.08 Mbps 25 KHZ >1.5 >15 ul
Pattern = PRBS15
Jitter frequency = 250 KHz
>0.15 >0.15 ul
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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 1-45. 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 1-47. DSP Block Performance Specifications for Arria Il GZ Devices (Note 1) (Part 2 of 2)

Resources
Used Performance
Mode Unit
Number of
Multipliers -3 -4
Double mode 440 380 MHz

Notes to Table 1-47:
(1) Maximum is for fully pipelined block with Round and Saturation disabled.
(2) Maximum for loopback input registers disabled, Round and Saturation disabled, and pipeline and output registers enabled.

Embedded Memory Block Specifications
Table 1-48 lists the embedded memory block specifications for Arria II GX devices.

Table 1-48. Embedded Memory Block Performance Specifications for Arria Il GX Devices
Resources Used Performance
Memory Mode Embedded Unit
ALUTs Memory 13 Ca C5,15 C6
Memory Single port 64 x 10 0 1 450 500 450 378 MHz
Logic Simple dual-port 32 x 20 single 0 1 970 500 450 378 MHz
Array clock
Block : _ :
(MLAB) Ellg;ile dual-port 64 x 10 single 0 1 498 500 450 378 MHz
Single-port 256 x 36 0 1 360 400 360 310 MHz
Single-port 256 x 36, with the
read-during-write option set to 0 1 250 280 250 210 MHz
0ld Data
g:-rr}lple dual-port 256 x 36 single 0 1 360 400 360 310 MHz
Single-port 256 x 36 single CLK,
MIK with the read-during-write option 0 1 250 | 280 | 250 210 | MHz
Block set to Old Data
True dual port 512 x 18 single CLK 0 1 360 400 360 310 MHz
True dual-port 512 x 18 single CLK,
with the read-during-write option 0 1 250 280 250 210 MHz
set to Old Data
Min Pulse Width (clock high time) — — 900 850 950 1130 ps
Min Pulse Width (clock low time) — — 730 690 770 920 ps
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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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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 1-68. 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).
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