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Chapter 1: Device Datasheet for Arria Il Devices
Electrical Characteristics

CAUTION

Table 1-1 lists the absolute maximum ratings for Arria II GX devices.

Table 1-1. Absolute Maximum Ratings for Arria Il GX Devices

A Conditions beyond those listed in Table 1-1 and Table 1-2 may cause permanent
damage to the device. Additionally, device operation at the absolute maximum
ratings for extended periods of time may have adverse effects on the device.

Symbol Description Minimum | Maximum Unit

Ve Supplies power to the core, periphery, I/0 registers, PCl Express® 05 135 v
(PIPE) (PCle) HIP block, and transceiver PCS
Veees Supplies power for the configuration RAM bits -0.5 1.8 v
Vecpar Battery back-up power supply for design security volatile key register -0.5 3.75 v
Veero ?/IlfSpEpllliiSrESi\’é\ll’f/r to the I/0 pre-drivers, differential input buffers, and 05 3.75 v
Veeio Supplies power to the I/0 banks -0.5 3.9 v
Voen_pie | Supplies power to the digital portions of the PLL -0.5 1.35 v
Voon oL Supplies power to the_anglog portions of the PLL and device-wide 05 3.75 v
- power management circuitry
Vv, DC input voltage -0.5 4.0 v
lout DC output current, per pin -25 40 mA
Veea Supplies power to the transceiver PMA regulator — 3.75 vV
Voo gxs | Supplies power to the transceiver PMA TX, PMA RX, and clocking — 1.21 v
Voo gxs | Supplies power to the transceiver PMA output (TX) buffer — 1.8 v
T, Operating junction temperature -55 125 °C
Tste Storage temperature (no bias) —65 150 °C
Table 1-2 lists the absolute maximum ratings for Arria II GZ devices.
Tahle 1-2. Absolute Maximum Ratings for Arria Il GZ Devices (Part 1 of 2)

Symbol Description Minimum | Maximum Unit

Ve Supplieg power to the core, periphery, I/0 registers, PCle HIP block, and 05 135 N
transceiver PCS
Veees Power supply to the configuration RAM bits -0.5 1.8 v
Vecrem Supplies power to the configuration pins -0.5 3.75 V
Vecaux Auxiliary supply -0.5 3.75 v
Vecear Supplies battery back-up power for design security volatile key register -0.5 3.75 v
Veero E/IUSpEpllliisr([;)Si\tA;Sr to the 1/0 pre-drivers, differential input buffers, and 05 3.75 N
Veeio Supplies power to the I/0 banks -0.5 3.9 v
Voo cn | Supplies power to the differential clock input -0.5 3.75 v
Veen, pLL Supplies power to the digital portions of the PLL -0.5 1.35 V
Voon oL Supplies power to the.anqlog portions of the PLL and device-wide 05 3.75 v
- power management circuitry

Vv, DC input voltage -0.5 4.0 v
lour DC output current, per pin -25 40 mA
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Electrical Characteristics
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.

December 2013  Altera Corporation

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.

Arria Il Device Handbook Volume 3: Device Datasheet and Addendum
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Electrical Characteristics

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
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Electrical Characteristics

Table 1-10 lists the bus hold specifications for Arria II GZ devices.

Table 1-10. Bus Hold Parameters for Arria Il GZ Devices

Vecio (V)
Parameter | Symbol Cond. 1.2 1.5 1.8 25 3.0 Unit
Min Max Min Max Min Max Min Max Min Max
Bus-hold Vs
Low IN> VL
sustaining | 'St (max) 25 |— |250 |— |300 |— [500 |— |700 |— uA
current
Bus-hold Ve <
High IN < VIH
sustaining | 'susH (nin) 225 [— |-250 |— |-300 |— |-500 |— |-70.0 |— uA
current
Bus-hold
(L)%Vr drive looL Ov\fcl’lg“ S|— |120 |— |60 |— |20 |— |30 |— |500 | pA
current
Bus-hold
;’L%'r‘ P Ov\fcl’lg“ <l— |a20 |— |60 |— |-200 |— [300 |— |-500 | yA
current
f'r:':pho‘iﬁ Vrap —  lo4s |095 |o0s0 |100 |068 |1.07 |o70 [170 |080 |200 | Vv
OCT Specifications
Table 1-11 lists the Arria I GX device and differential OCT with and without
calibration accuracy.
Table 1-11. OCT With and Without Calibration Specification for Arria Il GX Device I/0s (Note 1) (Part 1 of 2)
Calibration Accuracy
Symbol Description Conditions (V) Unit
Commercial Industrial
25-Q Rg 25-Q) series OCT _ 0
3.0,25 without calibration Vecio =3.0,2.5 +30 40 t
50-Q Rg 50-Q2 series OCT _ 0
30,25 without calibration | Voo =30-25 =30 40 &
25-Q Rg 25-Q) series OCT _ 0
1.8 without calibration Vecio=1.8 =40 +390 t
50-Q Rg 50-Q2 series OCT ~ 0
18 without calibration Veoio =18 =40 +50 &
25-Q Rg 25-Q) series OCT _ 0
15,1.2 without calibration | Voo =1-5,1.2 =50 =50 o
50-Q Rg 50-Q2 series OCT _ 0
15,1.2 without calibration | Veco=10.12 =50 +50 &
25-0 Rg .
25-Q series OCT Veeio = 3.0, 2.5, 0
fg 25, 18,15, | \ith calibration 1.8,15,1.2 =10 =10 o
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Electrical Characteristics

The calibration accuracy for calibrated series and parallel OCTs are applicable at the
moment of calibration. When process, voltage, and temperature (PVT) conditions
change after calibration, the tolerance may change.

Table 1-13 lists the Arria I GZ OCT without calibration resistance tolerance to PVT
changes.

Table 1-13. OCT Without Calibration Resistance Tolerance Specifications for Arria Il GZ Devices

Resistance Tolerance

Symbol Description Conditions (V) Unit
C3,13 C4,14
25-Q) internal series
25-Q Rg . ~ 0
30and 25 OCT_ W|tr_10ut Veeio=3.0,2.5 +40 +40 %o
calibration
25-Q) internal series
?58-2n581 5 OCT without Vecio=1.8,1.5 +40 +40 %
' ' calibration
25-Q) internal series
$52'Q Rs 0CT without Vegio = 1.2 + 50 + 50 %
' calibration
50-Q2 internal series
g%’fngsz 5 0CT without Veoio = 3.0, 2.5 + 40 + 40 %
' ’ calibration
50-Q2 internal series
300 Rs 0CT without Veeio = 1.8, 1.5 + 40 + 40 %
1.8and 1.5 o
calibration
50-Q internal series
?02@ Rs 0CT without Voo = 1.2 + 50 + 50 %
' calibration
100-Q Rp 100-Q internal _
25 differential OCT Veeo = 2.5 25 +25 %

OCT calibration is automatically performed at power up for OCT-enabled I/Os.
When voltage and temperature conditions change after calibration, the resistance may
change. Use Equation 1-1 and Table 1-14 to determine the OCT variation when
voltage and temperature vary after power-up calibration for Arria II GX and GZ
devices.

Equation 1-1. OCT Variation (Note 1)

dR dR

Notes to Equation 1-1:

(1) Rocr value calculated from Equation 1-1shows the range of OCT resistance with the variation of temperature and
cclo-
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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

Arria Il Device Handbook Volume 3: Device Datasheet and Addendum




uonelodion eiayy €10z Jaquiessg

WNPU3PPY PUE 198YSEIRQ 89IA8(Q i€ SWNJOA YOOGPUBH 991A9( || BIY

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 3 of 7)

p-p)

I3 C4 C5 and I5 C6
Dessvt:‘rlim;:{m Condition Unit
p Min Typ Max Min Typ Max Min Typ Max Min Typ Max
. PCle

Foeqelclock | paceiyer — 125 | — | — | 125 | — — s | — | — |15 — | M

a y Detect
recontig_ | e 25/ 25/ 25/ 25/
clk clock clock g- 37.5 — 50 375 — 50 37.5 — 50 37.5 — 50 MHz
frequency frequency (4) (4) (4) (4)
Delta time
between o . . 9 . o 9 . o 9 o . 5 ms
reconfig
clks (5)
Transceiver block
minimum
power-down o o 1 o o 1 o o 1 o o 1 o hs
pulse width
Receiver
g?a%(;rrtgg 1/0 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate (13) — 600 — 6375 600 — 3750 600 — 3750 600 — 3125 Mbps
Absolute VMAX
for a receiver pin — — — 15 — — 15 — — 1.5 — — 1.5 V
(6)
Absolute Vyy for L ) L L i o . ) L . ) . .
a receiver pin 0.4 0.4 0.4 0.4 v
Maximum Viem=0.82V . . . o . . . .
peak-to-peak setting 2.1 2.1 2.1 2.1 v
differential input
voltage Vip (cdiff | Viow =11V _ — 16 | — | — 16 — | = 16 | — | — | 16 v

setting (7)

sonsuaioeiey) Bulyoumg
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 4 of 7)

Symbol/
Description

Condition

13

C4

C5and I5

C6

Typ

Max

Typ Max Min

Typ

Max

Typ

Max

Unit

Minimum
peak-to-peak
differential input
voltage Vp (diff

p-p)

100

100

— — 100

100

mV

Vicm

Viem=0.82V
setting

820

820 — —

820

820

mV

Viem=1.1V
setting (7)

1100

1100 — —

1100

1100

mV

Differential
on-chip
termination
resistors

100-Q
setting

100

100 — —

100

100

Return loss
differential mode

PCle

50 MHz to 1.25 GHz: —10dB

XAUI

100 MHz to 2.5 GHz: -10dB

Return loss
common mode

PCle

50 MHz to 1.25 GHz: -6dB

XAUI

100 MHz to 2.5 GHz: -6dB

Programmable
PPM detector

(8)

+62.5, 100, 125, 200,
250, 300, 500, 1000

ppm

Run length

80

80 — —

80

80

ul

Programmable
equalization

— 7 P

aB

Signal
detect/loss
threshold

PCle Mode

65

175

65

— 175 65

175

65

175

mV

CDR LTR time
(%)

75

75

75

us

CDR minimum
T1b (10)

15

15

15

1s

Sol1sHajoRIRYY BUIIUMS

ve-1

$a91naQ || BLAY 10} 13aysejeq asinag ;L Jaydeys



WNPUSPPY PUE 193YSEIR(Q 991A9( i€ SWN|OA YOOGPUBH 891A9( || BLUY

uonelodion iy €10z Jaqwaosg

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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Chapter 1: Device Datasheet for Arria Il Devices

Switching Characteristics

Table 1-35 lists the transceiver specifications for Arria Il GZ devices.

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

-C3 and -13 (1) -C4 and -14
D Svnrl_ht:!/ n Conditions Unit
escriptio Min Typ Max Min Typ Max
Reference Clock
Supported 1/0 Standards 1.2-V PCML, 1.5-V PCML, 2.5-V PCML, Differential LVPECL, LVDS, and HCSL
Input frequency from . . .
REFCLK input pins 50 697 50 637.5 MHz
Phase frequency detector
(CMU PLL and receiver — 50 — 325 50 — 325 MHz
CDR)
Absolute Vyax for a REFCLK . . . 16 . . 16 v
pin ' '
Operational Vyax for a . . . . .
REFCLK pin 15 15 v
Absolute Vi for a REFCLK . 0.4 . . 04 . . N
pin ’ ’
Rise/fall time (2) — — — 0.2 — — 0.2 ul
Duty cycle — 45 — 55 45 — 55 %
Peak-to-peak differential . 200 . 1600 200 . 1600 mv
input voltage
Spread-spectrum . .
modulating clock frequency PCle 30 33 30 33 khiz
Spread-spectrum PCle . Oto o . Oto . o
downspread -0.5% -0.5%
On-chip termination . . 100 . . 100 . o
resistors
Viewm (AC coupled) — 1100 + 10% 1100 + 10% mV
HCSL I/0 standard
Viewm (DC coupled) for PCle reference | 250 — 550 250 — 550 mV
clock
10 Hz — — -50 — — -50 dBc/Hz
100 Hz — — -80 — — -80 dBc/Hz
Transmitter REFCLK Phase 1 KHz — — -110 — — -110 | dBc/Hz
Noise 10 KHz — — -120 — — -120 | dBc/Hz
100 KHz — — -120 — — -120 | dBc/Hz
>1 MHz — — -130 — — -130 | dBc/Hz
Transmitter REFCLK Phase
Jitter (rms) for 100 MHz 10 KHz to 20 MHz — — 3 — — 3 ps
REFCLK (3)
2000 + 2000 +
Reee - 1% - | 1% - @

Arria |l Device Handbook Volume 3:
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Switching Characteristics
Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 2 of 5)
—CG3 and -I3 (7) —C4 and -14
D:!:r‘im::ﬁn Conditions Unit
P Min | Typ Max Min | Typ Max
Transceiver Clocks
Calibration block clock
frequency (cal blk_clk) o 10 o 125 10 o 125 MHz
. PCle Receiver
fixedclk clock frequency Detect — 125 — — 125 — MHz
, Dynamic 2.5/ 2.5/
recontig_clk clock reconfiguration | 375 | — 50 | 375 | — 50 | MHz
d y clock frequency (4) (4)
Delta time between
reconfig clks (5) o o o 2 o o 2 ms
Transceiver block minimum
power-down _ 1 _ _ 1 _ — S
(9xb_powerdown) pulse !
width
Receiver
Supported 1/0 Standards 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate (76) — 600 — 6375 600 — 3750 Mbps
Absolute Vyay for a receiver . . . 16 . . 16 N
pin (6) ' '
Operational Vyax for a . . . 15 . . 15 N
receiver pin ) ’
Absolute Vyy for a receiver . 04 . o 04 . . N
pin ' '
Maximum peak-to-peak
differential input voltage Vip . . . . .
(diff p-p) before device 16 16 v
configuration
Maximum peak-to-peak Viem = 0.82V _ _ 57 _ _ 97 vV
differential input voltage V,p setting
(diff p-p) after device View =1.1V setting
configuration (7) - - 1.6 _ _ 1.6 v
Data Rate =
600 Mbps to
5 Gbps 100 — — 165 — — mV
Minimum differential eye Equalization = 0
opening at receiver serial DC gain = 0 dB
input pins (8)
Data Rate > 5 Gbps
Equalization =0 165 — — 165 — — mV
DCgain=0dB
View = 0.82V 820 + 10% 820 + 10% mv
v setting
ICM .
View =1 1(7\; setting 1100 £ 10% 1100 + 10% mV

December 2013  Altera Corporation
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Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 5 of 5)

. :!:::::::{, ) Conitions | C3 and -13 (1) | G4 and -14 Unit
Min Typ Max Min Typ Max
PCle Gen1 25-35 MHz
PCle Gen2 6-8 MHz
-3 dB Bandwidth XAUI 2-4 MHz
SRI0 1.25 Gbps 3-55 MHz
SRI0 2.5 Gbps 3-55 MHz
SRI0 3.125 Gbps 2-4 MHz
GIGE 25-45 MHz
SONET 0C12 15-25 MHz
SONET 0C48 35-6 MHz
Transceiver-FPGA Fabric Interface

Interface speed — 25 ‘ — ‘ 325 | 25 ‘ — ‘ 250 MHz

Digital reset pulse width — Minimum is two parallel clock cycles —

Notes to Table 1-35:

(1) The 3x speed grade is the fastest speed grade offered in the following Arria Il GZ devices: EP2AGZ225, EP2AGZ300, and EP2AGZ350.
(2) The rise and fall time transition is specified from 20% to 80%.

(3) To calculate the REFCLK rms phase jitter requirement at reference clock frequencies other than 100 MHz, use the following formula:
REFCLK rms phase jitter at f (MHz) = REFCLK rms phase jitter at 100 MHz * 100/1.

(4) The minimum reconfig clk frequency is 2.5 MHz if the transceiver channel is configured in Transmitter only mode. The minimum
reconfig clk frequency is 37.5 MHz if the transceiver channel is configured in Receiver only or Receiver and Transmitter mode.

(5) If your design uses more than one dynamic reconfiguration controller (altgx reconfig) instances to control the transceiver (altgx)
channels physically located on the same side of the device AND if you use different reconfig clk sources for these altgx reconfig
instances, the delta time between any two of these reconfig_clk sources becoming stable must not exceed the maximum specification listed.

The device cannot tolerate prolonged operation at this absolute maximum.
You must use the 1.1-V RX Vo setting if the input serial data standard is LVDS.

The differential eye opening specification at the receiver input pins assumes that Receiver Equalization is disabled. If you enable Receiver
Equalization, the receiver circuitry can tolerate a lower minimum eye opening, depending on the equalization level. Use H-Spice simulation to
derive the minimum eye opening requirement with Receiver Equalization enabled.

(9) The rate matcher supports only up to + 300 ppm.
(10) Time taken to rx_pll locked goes high from rx_analogreset de-assertion. Refer to Figure 1-1 on page 1-33.

(11) Time for which the CDR must be kept in lock-to-reference mode after rx_pll locked goes high and before rx_locktodata is asserted in
manual mode. Refer to Figure 1-1 on page 1-33.

(12) Time taken to recover valid data after the rx_locktodata signal is asserted in manual mode. Refer to Figure 1-1 on page 1-33.
(13) Time taken to recover valid data after the rx_freglocked signal goes high in automatic mode. Refer to Figure 1-2 on page 1-33.

(14) A GPLL may be required to meet the PMA-FPGA fabric interface timing above certain data rates. For more information, refer to the Transceiver
Clocking for Arria Il Devices chapter.

(15) The Quartus Il software automatically selects the appropriate slew rate depending on the configured data rate or functional mode.
(16) To support data rates lower than the minimum specification through oversampling, use the CDR in LTR mode only.

—_— o~
o N o
—_— =

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


http://www.altera.com/literature/hb/arria-ii-gx/aiigx_52002.pdf
http://www.altera.com/literature/hb/arria-ii-gx/aiigx_52002.pdf

Chapter 1: Device Datasheet for Arria Il Devices 1-47
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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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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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Switching Characteristics

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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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 ~
= ~
| ~
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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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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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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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Table 1-68. Glossary (Part 3 of 4)

Letter Subject Definitions
The period of time during which the data must be valid in order to capture it correctly. The setup
and hold times determine the ideal strobe position within the sampling window:
Timing Diagram
SW (sampling
window) Bit Time
0.5x TCCS RSKM Sampling Window RSKM 0.5x TCCS
SW)
The JEDEC standard for SSTL and HSTL /0 standards define both the AC and DG input signal
values. The AC values indicate the voltage levels at which the receiver must meet its timing
specifications. The DC values indicate the voltage levels at which the final logic state of the
receiver is unambiguously defined. After the receiver input has crossed the AC value, the receiver
changes to the new logic state.
The new logic state is then maintained as long as the input stays beyond the AC threshold. This
S approach is intended to provide predictable receiver timing in the presence of input waveform
ringing:
Single-Ended Voltage Referenced I/0 Standard
Single-ended
Voltage
Referenced /0 A 4o e
Standard
----- e
Vinac)
\ !
\ / VIH(DC)
VIL(DC)
ViLac)
_____ e
““““““““““““““““““““““““““““““““““““““““““““““““““““ Vss
i High-speed receiver and transmitter input and output clock period.
(T(gl(;inel-to- The timing difference between the fastest and slowest output edges, including tco variation and
clock skew, across channels driven by the same PLL. The clock is included in the TCCS
channel- o . . N
skew) measurement (refer to the Timing Diagram figure under S in this table).
High-speed I/0 block: Duty cycle on the high-speed transmitter output clock.
t Timing Unit Interval (TUI)
DUTY
T The timing budget allowed for skew, propagation delays, and data sampling window.
(TUI'= 1/(Receiver Input Clock Frequency Multiplication Factor) = t/w)
tralL Signal high-to-low transition time (80-20%)
tincey Cycle-to-cycle jitter tolerance on the PLL clock input.
toutrs 10 Period jitter on the general purpose 1/0 driven by a PLL.
toutps DC Period jitter on the dedicated clock output driven by a PLL.
trise Signal low-to-high transition time (20-80%).
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