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This handbook provides comprehensive information about the Altera®
Stratix® II family of devices.

For the most up-to-date information about Altera products, refer to the
following table.

Contact
Contact (7) Method Address
Technical support Website www.altera.com/support
Technical training Website www.altera.com/training
Email custrain @altera.com

Product literature Email www.altera.com/literature
Altera literature services Website literature @ altera.com
Non-technical support (General) | Email nacomp @altera.com

(Software Licensing) [ g authorization @altera.com

Note to table:
(1)  You can also contact your local Altera sales office or sales representative.

This document uses the typographic conventions shown below.

Visual Cue

Bold Type with Initial
Capital Letters

Command names, dialog box titles, checkbox options, and dialog box options are
shown in bold, initial capital letters. Example: Save As dialog box.

bold type

External timing parameters, directory names, project names, disk drive names,
filenames, filename extensions, and software utility names are shown in bold
type. Examples: fyax, \qdesigns directory, d: drive, chiptrip.gdf file.

Italic Type with Initial Capital
Letters

Document titles are shown in italic type with initial capital letters. Example: AN 75:
High-Speed Board Design.
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Stratix Il Architecture

C16 column interconnects span a length of 16 LABs and provide the
fastest resource for long column connections between LABs, TriMatrix
memory blocks, DSP blocks, and IOEs. C16 interconnects can cross
M-RAM blocks and also drive to row and column interconnects at every
fourth LAB. C16 interconnects drive LAB local interconnects via C4 and
R4 interconnects and do not drive LAB local interconnects directly.

All embedded blocks communicate with the logic array similar to LAB-
to-LAB interfaces. Each block (that is, TriMatrix memory and DSP blocks)
connects to row and column interconnects and has local interconnect
regions driven by row and column interconnects. These blocks also have
direct link interconnects for fast connections to and from a neighboring
LAB. All blocks are fed by the row LAB clocks, 1abclk [5..0].

Table 2-2 shows the Stratix II device’s routing scheme.

Table 2-2. Stratix Il Device Routing Scheme (Part 1 of 2)
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Shared arithmetic chain v
Carry chain v
Register chain v/
Local interconnect VI IVIVIVI V|V
Direct link interconnect v
R4 interconnect v VIVIVIV
R24 interconnect VAR R AR
C4 interconnect v v v
C16 interconnect VAR R AR
ALM VIVIVIVIVI|V v
M512 RAM block VIVIV v
M4K RAM block VIiVIV v
M-RAM block VIVIVIV
DSP blocks AR v
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TriMatrix Memory

2-30

M512 RAM Block

The M512 RAM block is a simple dual-port memory block and is useful
for implementing small FIFO buffers, DSP, and clock domain transfer
applications. Each block contains 576 RAM bits (including parity bits).
M512 RAM blocks can be configured in the following modes:

Simple dual-port RAM
Single-port RAM

FIFO

ROM

Shift register

s Violating the setup or hold time on the memory block address
registers could corrupt memory contents. This applies to both
read and write operations.

When configured as RAM or ROM, you can use an initialization file to
pre-load the memory contents.

M512 RAM blocks can have different clocks on its inputs and outputs.
The wren, datain, and write address registers are all clocked together
from one of the two clocks feeding the block. The read address, rden, and
output registers can be clocked by either of the two clocks driving the
block. This allows the RAM block to operate in read /write or
input/output clock modes. Only the output register can be bypassed. The
six labclk signals or local interconnect can drive the inclock,
outclock, wren, rden, and outclr signals. Because of the advanced
interconnect between the LAB and M512 RAM blocks, ALMs can also
control the wren and rden signals and the RAM clock, clock enable, and
asynchronous clear signals. Figure 2-19 shows the M512 RAM block
control signal generation logic.

The RAM blocks in Stratix II devices have local interconnects to allow
ALMs and interconnects to drive into RAM blocks. The M512 RAM block
local interconnect is driven by the R4, C4, and direct link interconnects
from adjacent LABs. The M512 RAM blocks can communicate with LABs
on either the left or right side through these row interconnects or with
LAB columns on the left or right side with the column interconnects. The
M512 RAM block has up to 16 direct link input connections from the left
adjacent LABs and another 16 from the right adjacent LAB. M512 RAM
outputs can also connect to left and right LABs through direct link
interconnect. The M512 RAM block has equal opportunity for access and
performance to and from LABs on either its left or right side. Figure 2-20
shows the M512 RAM block to logic array interface.

Altera Corporation

Stratix Il Device Handbook, Volume 1 May 2007



Digital Signal Processing Block

Modes of Operation

The adder, subtractor, and accumulate functions of a DSP block have four
modes of operation:

B Simple multiplier

B Multiply-accumulator

B Two-multipliers adder

B Four-multipliers adder

Table 2—-6 shows the different number of multipliers possible in each DSP
block mode according to size. These modes allow the DSP blocks to
implement numerous applications for DSP including FFTs, complex FIR,
FIR, and 2D FIR filters, equalizers, IIR, correlators, matrix multiplication
and many other functions. The DSP blocks also support mixed modes
and mixed multiplier sizes in the same block. For example, half of one
DSP block can implement one 18 x 18-bit multiplier in multiply-
accumulator mode, while the other half of the DSP block implements four
9 x 9-bit multipliers in simple multiplier mode.

Table 2-6. Multiplier Size & Configurations per DSP Block

DSP Block Mode

9x9 18 x 18 36 x 36

Multiplier

Four multipliers with four | One multiplier with one
product outputs product output

Eight multipliers with
eight product outputs

Multiply-accumulator

- Two 52-bit multiply- -
accumulate blocks

Two-multipliers adder

Four two-multiplier adder | Two two-multiplier adder -
(two 9 x 9 complex (one 18 x 18 complex
multiply) multiply)

Four-multipliers adder

Two four-multiplier adder | One four-multiplier adder -

2-44
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DSP Block Interface

Stratix Il device DSP block input registers can generate a shift register that
can cascade down in the same DSP block column. Dedicated connections
between DSP blocks provide fast connections between the shift register
inputs to cascade the shift register chains. You can cascade registers
within multiple DSP blocks for 9 x 9- or 18 x 18-bit FIR filters larger than
four taps, with additional adder stages implemented in ALMs. If the DSP
block is configured as 36 x 36 bits, the adder, subtractor, or accumulator
stages are implemented in ALMs. Each DSP block can route the shift
register chain out of the block to cascade multiple columns of DSP blocks.

Altera Corporation
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Stratix Il Architecture

Table 2-11. Global & Regional Clock Connections from Top Clock Pins & Enhanced PLL Outputs  (Part 1

of2)

Top Side Global & Regional
Clock Network Connectivity

DLLCLK

CLK12

CLK13

CLK14

CLK15

RCLK24

RCLK25
RCLK26
RCLK27
RCLK28
RCLK29
RCLK30
RCLK31

Clock pins

CLK12p

<

<

<

CLK13p

ANAN

<
<

CLK14p

CLK15p

NSRS

AN
<

CLK12n

CLK13n

CLK14n

CLK15n

Drivers from internal logic

GCLKDRVO

GCLKDRV1

GCLKDRV2

GCLKDRV3

RCLKDRVO

RCLKDRV1

RCLKDRV2

RCLKDRV3

RCLKDRV4

RCLKDRV5

RCLKDRV6

RCLKDRV7

Enhanced PLL 5 outputs

c0

cil

ANAN
ANAN

c2

c3

NEAYAYAY

S
AR
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High-Speed Differential 1/0 with DPA Support

Table 2-23. EP2S60 Differential Channels  Note (1)
Pack Transmitter/ | Total Center Fast PLLs Corner Fast PLLs (4)
4% | Receiver |Channels| pr 1 [ pLL2 | PLL3 | PLL4 | PLL7 | PLL8 | PLLO |PLL10
484-pin Transmitter 38 (2) 10 9 9 10 10 9 9 10
FineLine BGA 3) 19 19 19 19 K _ _ _
Receiver 42 (2) 11 10 10 11 11 10 10 11
(3) 21 21 21 21 - - - -
672-pin Transmitter 58 (2) 16 13 13 16 16 13 13 16
FineLine BGA 3) o9 29 29 29 N _ _ _
Receiver 62 (2) 17 14 14 17 17 14 14 17
(3) 31 31 31 31 - - - -
1,020-pin Transmitter 84 (2) 21 21 21 21 21 21 21 21
FineLine BGA 3) 42 42 42 42 R i i i
Receiver 84 (2) 21 21 21 21 21 21 21 21
(3) 42 42 42 42 - - - -
Table 2-24. EP2S90 Differential Channels  Note (1)
Pack Transmitter/ | Total Center Fast PLLs Corner Fast PLLs (4)
4% | Receiver | Channels | p 1 [ pLL2 | PLL3 | PLL4 | PLL7 | PLL8 | PLLO |PLL10
484-pinHybrid | Transmitter 38 (2) 10 9 9 10 - - - -
FineLine BGA 3) 19 19 19 19 K _ _ _
Receiver 42 (2) 11 10 10 11 - - - -
(3) 21 21 21 21 - - - -
780-pin Transmitter 64 (2) 16 16 16 16 - - -
FineLine BGA (3) 32 32 32 32 B - - -
Receiver 68 (2) 17 17 17 17 - - - -
(3) 34 34 34 34 - - -
1,020-pin Transmitter 90 (2) 23 22 22 23 23 22 22 23
FineLine BGA 3) 45 45 45 45 R i i i
Receiver 94 (2) 23 24 24 23 23 24 24 23
(3) 46 46 46 46 - - - -
1,508-pin Transmitter 118 (2) 30 29 29 30 30 29 29 30
FineLine BGA 3) 59 59 59 59 K _ _ _
Receiver 118 (2) 30 29 29 30 30 29 29 30
(3) 59 59 59 59 - - - -
2-98 Altera Corporation
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High-Speed Differential 1/0 with DPA Support

Dedicated Circuitry with DPA Support

Stratix II devices support source-synchronous interfacing with LVDS or
HyperTransport signaling at up to 1 Gbps. Stratix II devices can transmit
or receive serial channels along with a low-speed or high-speed clock.
The receiving device PLL multiplies the clock by an integer factor W =1
through 32. For example, a HyperTransport technology application
where the data rate is 1,000 Mbps and the clock rate is 500 MHz would
require that W be set to 2. The SERDES factor | determines the parallel
data width to deserialize from receivers or to serialize for transmitters.
The SERDES factor | can be set to 4,5, 6,7, 8,9, or 10 and does not have to
equal the PLL clock-multiplication W value. A design using the dynamic
phase aligner also supports all of these ] factor values. For a | factor of 1,
the Stratix II device bypasses the SERDES block. For a | factor of 2, the
Stratix II device bypasses the SERDES block, and the DDR input and
output registers are used in the IOE. Figure 2-58 shows the block diagram
of the Stratix II transmitter channel.

Figure 2-58. Stratix Il Transmitter Channel
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Each Stratix II receiver channel features a DPA block for phase detection
and selection, a SERDES, a synchronizer, and a data realigner circuit. You
can bypass the dynamic phase aligner without affecting the basic source-
synchronous operation of the channel. In addition, you can dynamically
switch between using the DPA block or bypassing the block via a control
signal from the logic array. Figure 2-59 shows the block diagram of the
Stratix II receiver channel.

Altera Corporation
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High-Speed Differential 1/0 with DPA Support

For high-speed source synchronous interfaces such as POS-PHY 4,
Parallel RapidlO, and HyperTransport, the source synchronous clock rate
is not a byte- or SERDES-rate multiple of the data rate. Byte alignment is
necessary for these protocols since the source synchronous clock does not
provide a byte or word boundary since the clock is one half the data rate,
not one eighth. The Stratix II device’s high-speed differential I/O
circuitry provides dedicated data realignment circuitry for user-
controlled byte boundary shifting. This simplifies designs while saving
ALM resources. You can use an ALM-based state machine to signal the
shift of receiver byte boundaries until a specified pattern is detected to
indicate byte alignment.

Fast PLL & Channel Layout

The receiver and transmitter channels are interleaved such that each I/O
bank on the left and right side of the device has one receiver channel and
one transmitter channel per LAB row. Figure 2-60 shows the fast PLL and
channel layout in the EP2515 and EP2S30 devices. Figure 2—-61 shows the
fast PLL and channel layout in the EP2560 to EP25180 devices.

Figure 2-60. Fast PLL & Channel Layout in the EP2S15 & EP2S30 Devices Note (1)
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Note to Figure 2—60:

(1)  See Table 2-21 for the number of channels each device supports.
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Temperature Sensing Diode (TSD)

Figure 3-1. External Temperature-Sensing Diode

Stratix || Device
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Table 3-6 shows the specifications for bias voltage and current of the

Stratix II temperature sensing diode.

Table 3-6. Temperature-Sensing Diode Electrical Characteristics
Parameter Minimum Typical Maximum Unit
IBIAS high 80 100 120 uA
IBIAS low 8 10 12 nA
VBP - VBN 0.3 0.9 \Y
VBN 0.7 \Y
Series resistance 3 Q
3-12 Altera Corporation
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Operating Conditions

Table 5-19. SSTL-2 Class | Specifications

Symbol Parameter Conditions Minimum Typical Maximum | Unit

Veeio Output supply voltage 2.375 2.500 2.625

Vi1 Termination voltage Vger — 0.04 VRer Veep+0.04 | V
VRer Reference voltage 1.188 1.250 1.313 \Y
Vij (DC) | High-level DC input voltage Vger +0.18 3.00 \
V. (DC) Low-level DC input voltage -0.30 Vger—0.18 | V
Viy (AC) | High-level AC input voltage Vger + 0.35 \
VL (AC) | Low-level AC input voltage VRer-035| V
Vou High-level output voltage loh=-8.1mA (1) | Vi7+0.57 \Y
VoL Low-level output voltage loL=8.1mA (1) Vi1 —-0.57 \

Note to Table 5-19:
(1) This specification is supported across all the programmable drive settings available for this I/O standard as shown

in the Stratix II Architecture chapter in volume 1 of the Stratix II Device Handbook.

Table 5-20. SSTL-2 Class Il Specifications

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Veeio Output supply voltage 2.375 2.500 2.625 \Y
Vi1 Termination voltage Vger — 0.04 VRer Veep+0.04 | V
VRer Reference voltage 1.188 1.250 1.313 \Y
Vi (DC) | High-level DC input voltage Vger +0.18 Vecio+0.30 | V
V. (DC) Low-level DC input voltage -0.30 Vger—0.18 | V
Viy (AC) | High-level AC input voltage Vger + 0.35 \
VL (AC) | Low-level AC input voltage VRer-035| V
Vou High-level output voltage lon=—16.4mA (1)| V7 +0.76 \Y
VoL Low-level output voltage loo=16.4 mA (1) Vit —0.76 \Y

Note to Table 5-20:
(1) This specification is supported across all the programmable drive settings available for this I/O standard as shown

in the Stratix II Architecture chapter in volume 1 of the Stratix II Device Handbook.

5-12
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DC & Switching Characteristics

Table 5-21. SSTL-2 Class | & Il Differential Specifications

Symbol Parameter Conditions Minimum Typical Maximum Unit
Veeio Output supply voltage 2.375 2.500 2.625 \Y
Vswing | DC differential input voltage 0.36 \Y
(DC)
Vyx (AC) | AC differential input cross (Veeio/2) — 0.2 (Veeio/2) + 0.2 Vv
point voltage
Vswing | AC differential input voltage 0.7 \Y
(AC)
Viso Input clock signal offset 0.5 x Veeio Vv
voltage
AViso Input clock signal offset +200 mV
voltage variation
Vox AC differential output cross (Vecio/2) — 0.2 (Vccio/2) + 0.2 \Y
(AC) point voltage
Table 5-22. 1.2-V HSTL Specifications
Symbol Parameter Conditions Minimum Typical Maximum Unit
Veeio Output supply voltage 1.14 1.20 1.26
VREF Reference voltage 0.48 x Vecio | 0.50% Veeio 0.52 x Veeio \Y
Vi (DC) | High-level DC input voltage Vger +0.08 Vecio +0.15 \
V,_(DC) | Low-level DC input voltage -0.15 Vger — 0.08 \Y
V4 (AC) | High-level AC input voltage Vger +0.15 Vecio +0.24 \
VL (AC) | Low-level AC input voltage -0.24 Vger —0.15 \Y
Vou High-level output voltage lon =8 mA Vger + 0.15 Veeio +0.15 Vv
VoL Low-level output voltage loy =—8 mA -0.15 Vger —0.15 \
Altera Corporation 5-13
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Operating Conditions

Table 5-27. 1.8-V HSTL Class Il Specifications

Symbol Parameter Conditions Minimum Typical Maximum | Unit

Veeio Output supply voltage 1.71 1.80 1.89

VRer Input reference voltage 0.85 0.90 0.95 Vv
Vit Termination voltage 0.85 0.90 0.95 \
Vi (DC) | DC high-level input voltage Vger + 0.1 \
V). (DC) DC low-level input voltage -0.3 Vger — 0.1 \Y
Vi (AC) | AC high-level input voltage Vger + 0.2 \
V). (AC) | AC low-level input voltage Vger — 0.2 \
Vonu High-level output voltage loy=16 mA (1) Veecio— 0.4 \
VoL Low-level output voltage lon=—-16 mA (1) 0.4 \

Note to Table 5-27:
(1) This specification is supported across all the programmable drive settings available for this I/O standard as shown
in the Stratix II Architecture chapter in volume 1 of the Stratix II Device Handbook.

Table 5-28. 1.8-V HSTL Class 1 & Il Differential Specifications

Symbol Parameter Conditions Minimum Typical Maximum | Unit
Vecio 1/0 supply voltage 1.71 1.80 1.89 Vv
Vpir (DC) | DC input differential voltage 0.2 Vecio+06V |V
Vem (DC) | DC common mode input 0.78 1.12 \

voltage
Vpir (AC) | AC differential input voltage 0.4 Veco+06V | V
Vox (AC) | AC differential cross point 0.68 0.90

voltage
5-16 Altera Corporation
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Operating Conditions

Table 5-30. Series On-Chip Termination Specification for Top & Botiom 1/0 Banks (Part 2 of 2)

Notes (1), 2
Resistance Tolerance
Symbol Description Conditions Commercial | Industrial ]
Unit
Max Max
50-Q Rg [ Internal series termination with Veeio =3.3/25V +5 +10 %
3.3/25 calibration (50-Q setting)
Internal series termination without |Vgg 0 =3.3/25V +30 +30 %
calibration (50-Q setting)
50-Q Ry | Internal parallel termination with Veccio=18V +30 +30 %
25 calibration (50-Q setting)
25-Q Rg | Internal series termination with Vecio=18V +5 +10 %
1.8 calibration (25-Q setting)
Internal series termination without | Vg0 =1.8V +30 +30 %
calibration (25-Q setting)
50-Q Rg | Internal series termination with Vecio =18V +5 +10 %
1.8 calibration (50-Q setting)
Internal series termination without |Vggio =18V +30 +30 %
calibration (50-Q setting)
50-Q Rt | Internal parallel termination with Vecio =18V +10 +15 %
1.8 calibration (50-Q setting)
50-Q Rg | Internal series termination with Vecio=15V +8 +10 %
1.5 calibration (50-Q setting)
Internal series termination without |Vggio =15V +36 +36 %
calibration (50-Q setting)
50-Q Ry | Internal parallel termination with Vecio=15V +10 +15 %
1.5 calibration (50-Q setting)
50-Q Rg | Internal series termination with Vecio=12V +8 +10 %
1.2 calibration (50-Q setting)
Internal series termination without | Vg0 =12V +50 +50 %
calibration (50-Q setting)
50-Q Ry | Internal parallel termination with Vecio=12V +10 +15 %
1.2 calibration (50-Q setting)

Notes for Table 5-30:
(1) The resistance tolerances for calibrated SOCT and POCT are for the moment of calibration. If the temperature or

voltage changes over time, the tolerance may also change.
(2)  On-chip parallel termination with calibration is only supported for input pins.
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DC & Switching Characteristics

Table 5-41. M4K Block Internal Timing Microparameters (Part2 of2)  Note (1)
-3 Speed -3 Speed -4 Speed -5 Speed
Grade (2) Grade (3) Grade Grade
Symbol Parameter - - - - Unit
Min Max Min Max Min Max Min Max
(4) (4) (5) (4)

tM4KDATAASU A port data setup time 22 23 25 29 ps
before clock 25

tM4aKDATAAH A port data hold time 203 213 233 272 ps
after clock 233

tmakapprAasu | A port address setup 22 23 25 29 ps
time before clock 25

tM4KADDRAH A portaddress hold time | 203 213 233 272 ps
after clock 233

tM4KDATABSU B port data setup time 22 23 25 29 ps
before clock 25

tM4KDATABH B port data hold time 203 213 233 272 ps
after clock 233

twakraDDRBsU | B port address setup 22 23 25 29 ps
time before clock 25

tvakraDDRBH | B portaddress holdtime | 203 213 233 272 ps
after clock 233

tMaKDATACO1 Clock-to-output delay 334 524 334 549 319 601 334 701 ps
when using output 334
registers

twakpatacoz | Clock-to-output delay 1,616 | 2,453 | 1,616 | 2,574 | 1,540 | 2,820 | 1,616 | 3,286 | ps

(6) without output registers 1,616

tM4KCLKH Minimum clock high time | 1,250 1,312 1,437 1,675 ps

1,437
tmakcLKL Minimum clock low time | 1,250 1,312 1,437 1,675 ps
1,437

tmakcLR Minimum clear pulse 144 151 165 192 ps

width 165

Notes to Table 5-41:

)
@
®)
O]

devices offer the industrial temperature grade.

®)

number is the minimum timing parameter for commercial devices.

(©)

that use locally routed or non-identical sources for the A and B port registers.

Altera Corporation

April 2011

Fyvax of M4K Block obtained using the Quartus II software does not necessarily equal to 1/ TM4KRC.
These numbers apply to -3 speed grade EP2515, EP2530, EP2560, and EP2590 devices.
These numbers apply to -3 speed grade EP25130 and EP25180 devices.
For the -3 and -5 speed grades, the minimum timing is for the commercial temperature grade. Only -4 speed grade

For the -4 speed grade, the first number is the minimum timing parameter for industrial devices. The second

Numbers apply to unpacked memory modes, true dual-port memory modes, and simple dual-port memory modes
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DC & Switching Characteristics

Table 5-76. Stratix Il I/0 Output Delay for Row Pins (Part 2 of 3)
Minimum Timing -3 -3
Drive Speed | Speed 4 9 .
1/0 Standard Strength Parameter ndustrial | Commercial | Grade | Grade Speed | Speed | Unit
©) 3) Grade | Grade
25V 4mA top 1128 1183 2091 | 2194 | 2403 | 2523 | ps
to1p 1086 1140 2036 | 2137 | 2340 | 2450 | ps
8 mA top 1030 1080 1872 | 1964 | 2152 | 2265 | ps
toip 988 1037 1817 | 1907 | 2089 | 2192 | ps
12mA  |top 1012 1061 1775 | 1862 | 2040 | 2151 | ps
(1) toip 970 1018 1720 | 1805 | 1977 | 2078 | ps
1.8V 2mA top 1196 1253 2954 | 3100 | 3396 | 3542 | ps
toip 1154 1210 2899 | 3043 | 3333 | 3469 | ps
4mA top 1184 1242 2294 | 2407 | 2637 | 2763 | ps
toip 1142 1199 2239 | 2350 | 2574 | 2690 | ps
6 mA top 1079 1131 2039 | 2140 | 2344 | 2462 | ps
toip 1037 1088 1984 | 2083 | 2281 | 2389 | ps
8mA (1) |top 1049 1100 1942 | 2038 | 2232 | 2348 | ps
to1p 1007 1057 1887 | 1981 | 2169 | 2275 | ps
15V 2mA top 1158 1213 2530 | 2655 | 2908 | 3041 | ps
toip 1116 1170 2475 | 2598 | 2845 | 2968 | ps
4mA top 1055 1106 2020 | 2120 | 2322 | 2440 | ps
toip 1013 1063 1965 | 2063 | 2259 | 2367 | ps
SSTL-2 Class | | 8 mA top 1002 1050 1759 | 1846 | 2022 | 2104 | ps
toip 960 1007 1704 | 1789 | 1959 | 2031 | ps
SSTL-2Class Il |16 MA  |top 947 992 1581 | 1659 | 1817 | 1897 | ps
(1) toip 905 949 1526 | 1602 | 1754 | 1824 | ps
SSTL-18 4 mA top 990 1038 1709 | 1793 | 1964 | 2046 | ps
Class | to1p 948 995 1654 | 1736 | 1901 | 1973 | ps
6 mA top 994 1042 1648 | 1729 | 1894 | 1975 | ps
toip 952 999 1593 | 1672 | 1831 | 1902 | ps
8 mA top 970 1018 1633 | 1713 | 1877 | 1958 | ps
toip 928 975 1578 | 1656 | 1814 | 1885 | ps
10mA  |top 974 1021 1615 | 1694 | 1856 | 1937 | ps
(1) toip 932 978 1560 | 1637 | 1793 | 1864 | ps
Altera Corporation 5-65
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Timing Model

Table 5-78. Maximum Output Toggle Rate on Stratix Il Devices (Part 4 of 5)

Note (1)

Column 1/0 Pins (MHz)

Drive Row 1/0 Pins (MHz) Clock Outputs (MHz)
1/0 Standard Strenath
reng -3 -4 -5 -3 -4 5| 3| 4] 5
1.8-V LVTTL OCT 50 Q 700 550 450 700 550 450 700 550 450
3.3-V LVCMOS OCT 50 Q 350 350 300 350 350 300 350 350 300
1.5-V LVCMOS OCT 50 Q 550 450 400 550 450 400 550 | 450 400
SSTL-2 Class | OCT50Q 600 500 500 600 500 500 600 500 500
SSTL-2 Class Il OCT 25 Q 600 550 500 600 550 500 600 550 500
SSTL-18 Class| | OCT 50 Q 560 400 350 590 400 350 450 | 400 350
SSTL-18 Class Il | OCT 25 Q 550 500 450 - - - 550 500 450
1.2-V HSTL (2) OCT 50 Q 280 - - - - - 280 - -
1.5-V HSTL OCT 50 Q 600 550 500 600 550 500 600 550 500
Class |
1.8-V HSTL OCT50Q 650 600 600 650 600 600 650 600 600
Class |
1.8-V HSTL OCT25Q 500 500 450 - - - 500 500 450
Class Il
Differential OCT50Q 600 500 500 600 500 500 600 500 500
SSTL-2 Class |
Differential OCT25Q 600 550 500 600 550 500 600 550 500
SSTL-2 Class |l
Differential OCT50Q 560 400 350 590 400 350 560 | 400 350
SSTL-18 Class |
Differential OCT25Q 550 500 450 - - - 550 500 450
SSTL-18 Class Il
1.8-V Differential | OCT 50 Q 650 600 600 650 600 600 650 600 600
HSTL Class |
1.8-V Differential | OCT 25 Q 500 500 450 - - - 500 500 450
HSTL Class Il
1.5-V Differential | OCT 50 Q 600 550 500 600 550 500 600 550 500
HSTL Class |
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DC & Switching Characteristics

Table 5-78. Maximum Output Toggle Rate on Stratix Il Devices (Part 5 of 5) Note (1)

Drive Column 1/0 Pins (MHz) Row 1/0 Pins (MHz) Clock Outputs (MHz)
1/0 Standard Strenath
reng -3 -4 -5 -3 -4 5| 3| 4] 5
1.2-V Differential |OCT50 Q| 280 - - - - - 280 - -
HSTL

Notes to Table 5-78:

(1) The toggle rate applies to 0-pF output load for all I/O standards except for LVDS and HyperTransport technology
on row 1/0 pins. For LVDS and HyperTransport technology on row I/O pins, the toggle rates apply to load from
0 to 5pF.

(2) 1.2-V HSTL is only supported on column I/O pins in I/O banks 4, 7, and 8.

(3) Differential HSTL and SSTL is only supported on column clock and DQS outputs.

(4) HyperTransport technology is only supported on row I/O and row dedicated clock input pins.

(5) LVPECL is only supported on column clock pins.

(6) Refer to Tables 5-81 through 5-91 if using SERDES block. Use the toggle rate values from the clock output column
for PLL output.

Table 5-79. Maximum Output Clock Toggle Rate Derating Factors (Part 1 of 5)

Maximum OQutput Clock Toggle Rate Derating Factors (ps/pF)

Drive . . .
1/0 Standard Strength Column /0 Pins Row 1/0 Pins Dedicated Clock Outputs
-3 -4 -5 -3 -4 -5 -3 -4 -5
3.3-VLVTTL 4 mA 478 510 510 478 510 | 510 466 | 510 510

8 mA 260 333 333 260 333 333 291 333 333
12 mA 213 247 247 213 247 247 211 247 247

16 mA 136 197 197 - - - 166 197 197
20 mA 138 187 187 - - - 154 187 187
24 mA 134 177 177 - - - 143 177 177

3.3-V LVCMOS 4 mA 377 391 391 377 391 391 377 | 391 391
8 mA 206 212 212 206 212 212 178 | 212 212

12mA | 141 | 145 | 145 - - - | 115 [ 145 | 145
16mA | 108 | 111 | 111 - - - 86 | 111 | 111
20mA | 83 88 88 - - - 79 | 88 88
24mA | 65 72 72 - - - 74 | 72 72
25V 4mA | 387 | 427 | 427 | 387 | 427 | 427 | 391 | 427 | 427
LVITLALVCMOS g A~ | 163 | 224 | 224 | 163 | 224 | 224 | 170 | 224 | 224
12mA | 142 | 203 | 203 | 142 | 203 | 203 | 152 | 203 | 203
16mA | 120 | 182 | 182 - - - | 134 [182 | 182
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High-Speed I/0 Specifications

Tahle 5-89. High-Speed 1/0 Specifications for -3 Speed Grade (Part 2 of 2)

Notes (1), (2)

-3 Speed Grade
Symbol Conditions Unit
Min | Typ | Max
fuspr (data rate) J =4 to 10 (LVDS, HyperTransport technology) | 150 1,040 Mbps
J =2 (LVDS, HyperTransport technology) (4) 760 Mbps
J =1 (LVDS only) (4) 500 Mbps
fuspropa (DPA data rate) | J = 4 to 10 (LVDS, HyperTransport technology) | 150 1,040 Mbps
TCCS All differential standards - 200 ps
SW All differential standards 330 - ps
Output jitter 190 ps
Output tg|sg All differential I/O standards 160 ps
Output trap | All differential I/O standards 180 ps
touty 45 | 50 55 %
DPA run length 6,400 ul
DPA jitter tolerance Data channel peak-to-peak jitter 0.44 ul
DPA lock time Standard Training Transition Number of
Pattern Density repetitions
SPI-4 0000000000 10% 256
1111111111
Parallel Rapid I/O 00001111 25% 256
10010000 50% 256
Miscellaneous 10101010 100% 256
01010101 256

Notes to Table 5-89:
(1) When] =4 to 10, the SERDES block is used.
(2) When]J =1 or 2, the SERDES block is bypassed.

(3) Theinputclock frequency and the W factor must satisfy the following fast PLL VCO specification: 150 < input clock

frequency x W <1,040.

(4) The minimum specification is dependent on the clock source (fast PLL, enhanced PLL, clock pin, and so on) and
the clock routing resource (global, regional, or local) utilized. The I/O differential buffer and input register do not
have a minimum toggle rate.
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DC & Switching Characteristics

PLL Timing

Specifications

Tables 5-92 and 5-93 describe the Stratix II PLL specifications when

operating in both the commercial junction temperature range (0 to 85 °C)
and the industrial junction temperature range (—40 to 100 °C).

Table 5-92. Enhanced PLL Specifications (Part 1 of 2)

Name

Description

Typ

Max

Unit

fin

Input clock frequency

2

500

MHz

fINPFD

Input frequency to the
PFD

2

420

MHz

fINDUTY

Input clock duty cycle

40

60

%

fEINDUTY

External feedback
input clock duty cycle

40

60

%

tNoITTER

Input or external
feedback clock input
jitter tolerance in
terms of period jitter.
Bandwidth <

0.85 MHz

0.5

ns (p-p)

Input or external
feedback clock input
jitter tolerance in
terms of period jitter.
Bandwidth >

0.85 MHz

1.0

ns (p-p)

toutuITTER

Dedicated clock
output period jitter

250 ps for > 100 MHz outclk
25 mUl for < 100 MHz outclk

ps ormuUl
(p-p)

trcomp

External feedback
compensation time

10

ns

fout

Output frequency for
internal global or
regional clock

1.5
@)

550.0

MHz

toutpuTy

Duty cycle for external
clock output (when set
to 50%).

45

50

55

%

fscancLk

Scanclk frequency

100

MHz

tconFigPLL

Time required to
reconfigure scan
chains for enhanced
PLLs

174/fscancLk

ns

fOUT,EXT

PLL external clock
output frequency

1.5
@)

550.0 (1)

MHz
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