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TriMatrix Memory

M4K RAM blocks support byte writes when the write port has a data 
width of 16, 18, 32, or 36 bits. The byte enables allow the input data to be 
masked so the device can write to specific bytes. The unwritten bytes 
retain the previous written value. Table 2–7 summarizes the byte 
selection. 

The M4K RAM blocks allow for different clocks on their inputs and 
outputs. Either of the two clocks feeding the block can clock M4K RAM 
block registers (renwe, address, byte enable, datain, and output 
registers). Only the output register can be bypassed. The eight labclk 
signals or local interconnects can drive the control signals for the A and B 
ports of the M4K RAM block. LEs can also control the clock_a, 
clock_b, renwe_a, renwe_b, clr_a, clr_b, clocken_a, and 
clocken_b signals, as shown in Figure 2–17.

The R4, R8, C4, C8, and direct link interconnects from adjacent LABs 
drive the M4K RAM block local interconnect. The M4K RAM blocks can 
communicate with LABs on either the left or right side through these row 
resources or with LAB columns on either the right or left with the column 
resources. Up to 10 direct link input connections to the M4K RAM Block 
are possible from the left adjacent LABs and another 10 possible from the 
right adjacent LAB. M4K RAM block outputs can also connect to left and 
right LABs through 10 direct link interconnects each. Figure 2–18 shows 
the M4K RAM block to logic array interface.

Table 2–7. Byte Enable for M4K Blocks Notes (1), (2)

byteena[3..0] datain ×18 datain ×36

[0] = 1 [8..0] [8..0]

[1] = 1 [17..9] [17..9]

[2] = 1 – [26..18]

[3] = 1 – [35..27]

Notes to Table 2–7:
(1) Any combination of byte enables is possible.
(2) Byte enables can be used in the same manner with 8-bit words, i.e., in × 16 and 

× 32 modes.
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The read and write operation of the memory is controlled by the WREN 
signal, which sets the ports into either read or write modes. There is no 
separate read enable (RE) signal.

Writing into RAM is controlled by both the WREN and byte enable 
(byteena) signals for each port. The default value for the byteena 
signal is high, in which case writing is controlled only by the WREN signal. 
The byte enables are available for the ×18, ×36, and ×72 modes. In the 
×144 simple dual-port mode, the two sets of byteena signals 
(byteena_a and byteena_b) are combined to form the necessary 
16 byte enables. Tables 2–10 and 2–11 summarize the byte selection.   

Table 2–9. M-RAM Block Configurations (True Dual-Port)

Port A
Port B

64K × 9 32K × 18 16K × 36 8K × 72

64K × 9 v v v v

32K × 18 v v v v

16K × 36 v v v v

8K × 72 v v v v

Table 2–10. Byte Enable for M-RAM Blocks Notes (1), (2)

byteena[3..0] datain ×18 datain ×36 datain ×72

[0] = 1 [8..0] [8..0] [8..0]

[1] = 1 [17..9] [17..9] [17..9]

[2] = 1 – [26..18] [26..18]

[3] = 1 – [35..27] [35..27]

[4] = 1 – – [44..36]

[5] = 1 – – [53..45]

[6] = 1 – – [62..54]

[7] = 1 – – [71..63]
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Figure 2–20. EP1S60 Device with M-RAM Interface Locations Note (1)

Note to Figure 2–20:
(1) Device shown is an EP1S60 device. The number and position of M-RAM blocks varies in other devices.

The M-RAM block local interconnect is driven by the R4, R8, C4, C8, and 
direct link interconnects from adjacent LABs. For independent M-RAM 
blocks, up to 10 direct link address and control signal input connections 
to the M-RAM block are possible from the left adjacent LABs for M-RAM 
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Pipeline/Post Multiply Register

The output of 9 × 9- or 18 × 18-bit multipliers can optionally feed a register 
to pipeline multiply-accumulate and multiply-add/subtract functions. 
For 36 × 36-bit multipliers, this register will pipeline the multiplier 
function.

Adder/Output Blocks

The result of the multiplier sub-blocks are sent to the adder/output block 
which consist of an adder/subtractor/accumulator unit, summation unit, 
output select multiplexer, and output registers. The results are used to 
configure the adder/output block as a pure output, accumulator, a simple 
two-multiplier adder, four-multiplier adder, or final stage of the 36-bit 
multiplier. You can configure the adder/output block to use output 
registers in any mode, and must use output registers for the accumulator. 
The system cannot use adder/output blocks independently of the 
multiplier. Figure 2–34 shows the adder and output stages.
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Multiply-Accumulator Mode

In multiply-accumulator mode (see Figure 2–37), the DSP block drives 
multiplied results to the adder/subtractor/accumulator block configured 
as an accumulator. You can implement one or two multiply-accumulators 
up to 18 × 18 bits in one DSP block. The first and third multiplier sub-
blocks are unused in this mode, because only one multiplier can feed one 
of two accumulators. The multiply-accumulator output can be up to 52 
bits—a maximum of a 36-bit result with 16 bits of accumulation. The 
accum_sload and overflow signals are only available in this mode. 
The addnsub signal can set the accumulator for decimation and the 
overflow signal indicates underflow condition.

Figure 2–37. Multiply-Accumulate Mode

Notes to Figure 2–37:
(1) These signals are not registered or registered once to match the data path pipeline.
(2) These signals are not registered, registered once, or registered twice for latency to match the data path pipeline.

Two-Multipliers Adder Mode

The two-multipliers adder mode uses the adder/subtractor/accumulator 
block to add or subtract the outputs of the multiplier block, which is 
useful for applications such as FFT functions and complex FIR filters. A 
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clock signals are routed from LAB row clocks and are generated from 
specific LAB rows at the DSP block interface. The LAB row source for 
control signals, data inputs, and outputs is shown in Table 2–17.

PLLs & Clock 
Networks

Stratix devices provide a hierarchical clock structure and multiple PLLs 
with advanced features. The large number of clocking resources in 
combination with the clock synthesis precision provided by enhanced 
and fast PLLs provides a complete clock management solution.

Global & Hierarchical Clocking

Stratix devices provide 16 dedicated global clock networks, 16 regional 
clock networks (four per device quadrant), and 8 dedicated fast regional 
clock networks (for EP1S10, EP1S20, and EP1S25 devices), and 
16 dedicated fast regional clock networks (for EP1S30 EP1S40, and 
EP1S60, and EP1S80 devices). These clocks are organized into a 
hierarchical clock structure that allows for up to 22 clocks per device 
region with low skew and delay. This hierarchical clocking scheme 
provides up to 48 unique clock domains within Stratix devices.

Table 2–17. DSP Block Signal Sources & Destinations

LAB Row at 
Interface

Control Signals 
Generated Data Inputs Data Outputs

1 signa A1[17..0] OA[17..0]

2 aclr0
accum_sload0

B1[17..0] OB[17..0]

3 addnsub1
clock0
ena0

A2[17..0] OC[17..0]

4 aclr1
clock1
ena1

B2[17..0] OD[17..0]

5 aclr2
clock2
ena2

A3[17..0] OE[17..0]

6 sign_b
clock3
ena3

B3[17..0] OF[17..0]

7 clear3
accum_sload1

A4[17..0] OG[17..0]

8 addnsub3 B4[17..0] OH[17..0]
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Figure 2–53. Clock Switchover Circuitry

There are two possible ways to use the clock switchover feature.

■ Use automatic switchover circuitry for switching between inputs of 
the same frequency. For example, in applications that require a 
redundant clock with the same frequency as the primary clock, the 
switchover state machine generates a signal that controls the 
multiplexer select input on the bottom of Figure 2–53. In this case, the 
secondary clock becomes the reference clock for the PLL.

■ Use the clkswitch input for user- or system-controlled switch 
conditions. This is possible for same-frequency switchover or to 
switch between inputs of different frequencies. For example, if 
inclk0 is 66 MHz and inclk1 is 100 MHz, you must control the 
switchover because the automatic clock-sense circuitry cannot 
monitor primary and secondary clock frequencies with a frequency 
difference of more than ±20%. This feature is useful when clock 
sources can originate from multiple cards on the backplane, 
requiring a system-controlled switchover between frequencies of 
operation. You can use clkswitch together with the lock signal to 
trigger the switch from a clock that is running but becomes unstable 
and cannot be locked onto. 
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Figure 2–58. Stratix Device Fast PLL

Notes to Figure 2–58:
(1) The global or regional clock input can be driven by an output from another PLL or any dedicated CLK or FCLK pin. 

It cannot be driven by internally-generated global signals.
(2) In high-speed differential I/O support mode, this high-speed PLL clock feeds the SERDES. Stratix devices only 

support one rate of data transfer per fast PLL in high-speed differential I/O support mode.
(3) This signal is a high-speed differential I/O support SERDES control signal.

Clock Multiplication & Division

Stratix device fast PLLs provide clock synthesis for PLL output ports 
using m/(post scaler) scaling factors. The input clock is multiplied by the 
m feedback factor. Each output port has a unique post scale counter to 
divide down the high-frequency VCO. There is one multiply divider, m, 
per fast PLL with a range of 1 to 32. There are two post scale L dividers 
for regional and/or LVDS interface clocks, and g0 counter for global clock 
output port; all range from 1 to 32.

In the case of a high-speed differential interface, set the output counter to 
1 to allow the high-speed VCO frequency to drive the SERDES. When 
used for clocking the SERDES, the m counter can range from 1 to 30. The 
VCO frequency is equal to fIN×m, where VCO frequency must be between 
300 and 1000 MHz.
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I/O Structure

Table 2–28 shows the possible settings for the I/O standards with drive 
strength control.

Quartus II software version 4.2 and later will report current strength as 
“PCI Compliant” for 3.3-V PCI, 3.3-V PCI-X 1.0, and Compact PCI I/O 
standards.

Stratix devices support series on-chip termination (OCT) using 
programmable drive strength. For more information, contact your Altera 
Support Representative.

Open-Drain Output

Stratix devices provide an optional open-drain (equivalent to an open-
collector) output for each I/O pin. This open-drain output enables the 
device to provide system-level control signals (e.g., interrupt and write-
enable signals) that can be asserted by any of several devices.

Slew-Rate Control

The output buffer for each Stratix device I/O pin has a programmable 
output slew-rate control that can be configured for low-noise or high-
speed performance. A faster slew rate provides high-speed transitions for 
high-performance systems. However, these fast transitions may 
introduce noise transients into the system. A slow slew rate reduces 
system noise, but adds a nominal delay to rising and falling edges. Each 

Table 2–28. Programmable Drive Strength

I/O Standard IOH / IOL Current Strength Setting (mA)

3.3-V LVTTL 24 (1), 16, 12, 8, 4

3.3-V LVCMOS 24 (2), 12 (1), 8, 4, 2

2.5-V LVTTL/LVCMOS 16 (1), 12, 8, 2

1.8-V LVTTL/LVCMOS 12 (1), 8, 2

1.5-V LVCMOS 8 (1), 4, 2

GTL/GTL+
1.5-V HSTL Class I and II
1.8-V HSTL Class I and II
SSTL-3 Class I and II
SSTL-2 Class I and II
SSTL-18 Class I and II

Support max and min strength

Notes to Table 2–28:
(1) This is the Quartus II software default current setting.
(2) I/O banks 1, 2, 5, and 6 do not support this setting.
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High-Speed Differential I/O Support

The output levels are compatible with systems of the same voltage as the 
power supply (i.e., when VCCIO pins are connected to a 1.5-V power 
supply, the output levels are compatible with 1.5-V systems). When 
VCCIO pins are connected to a 3.3-V power supply, the output high is 
3.3 V and is compatible with 3.3-V or 5.0-V systems. 

Table 2–36 summarizes Stratix MultiVolt I/O support.

High-Speed 
Differential I/O 
Support

Stratix devices contain dedicated circuitry for supporting differential 
standards at speeds up to 840 Mbps. The following differential I/O 
standards are supported in the Stratix device: LVDS, LVPECL, 
HyperTransport, and 3.3-V PCML.

There are four dedicated high-speed PLLs in the EP1S10 to EP1S25 
devices and eight dedicated high-speed PLLs in the EP1S30 to EP1S80 
devices to multiply reference clocks and drive high-speed differential 
SERDES channels. 

f See the Stratix device pin-outs at www.altera.com for additional high 
speed DIFFIO pin information for Stratix devices.

Table 2–36. Stratix MultiVolt I/O Support Note (1)

VCCIO (V)
Input Signal (5) Output Signal (6)

1.5 V 1.8 V 2.5 V 3.3 V 5.0 V 1.5 V 1.8 V 2.5 V 3.3 V 5.0 V

1.5 v v v (2) v (2) v

1.8 v (2) v v (2) v (2) v (3) v

2.5 v v v (3) v (3) v

3.3 v (2) v v (4) v (3) v (3) v (3) v v

Notes to Table 2–36:
(1) To drive inputs higher than VCCIO but less than 4.1 V, disable the PCI clamping diode. However, to drive 5.0-V 

inputs to the device, enable the PCI clamping diode to prevent VI from rising above 4.0 V.
(2) The input pin current may be slightly higher than the typical value.
(3) Although VCCIO specifies the voltage necessary for the Stratix device to drive out, a receiving device powered at a 

different level can still interface with the Stratix device if it has inputs that tolerate the VCCIO value.
(4) Stratix devices can be 5.0-V tolerant with the use of an external resistor and the internal PCI clamp diode.
(5) This is the external signal that is driving the Stratix device.
(6) This represents the system voltage that Stratix supports when a VCCIO pin is connected to a specific voltage level. 

For example, when VCCIO is 3.3 V and if the I/O standard is LVTTL/LVCMOS, the output high of the signal 
coming out from Stratix is 3.3 V and is compatible with 3.3-V or 5.0-V systems.
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Configuration

Figure 3–2. Stratix Device Remote Update

Note to Figure 3–2:
(1) When the Stratix device is configured with the factory configuration, it can handle update data from EPC16, EPC8, 

or EPC4 configuration device pages and point to the next page in the configuration device.
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Operating Conditions

VCCIO Supply voltage for output 
buffers, 3.3-V operation

(4), (5) 3.00 (3.135) 3.60 (3.465) V

Supply voltage for output 
buffers, 2.5-V operation

(4) 2.375 2.625 V

Supply voltage for output 
buffers, 1.8-V operation

(4) 1.71 1.89 V

Supply voltage for output 
buffers, 1.5-V operation

(4) 1.4 1.6 V

VI Input voltage (3), (6) –0.5 4.0 V

VO Output voltage 0 VCCIO V

TJ Operating junction 
temperature

For commercial use 0 85 °C

For industrial use –40 100 °C

Table 4–3. Stratix Device DC Operating Conditions Note (7) (Part 1 of 2)

Symbol Parameter Conditions Minimum Typical Maximum Unit

II Input pin leakage 
current

VI = VCCIOmax to 0 V (8) –10 10 μA

IOZ Tri-stated I/O pin 
leakage current

VO = VCCIOmax to 0 V (8) –10 10 μA

ICC0 VCC supply current 
(standby) (All 
memory blocks in 
power-down mode)

VI = ground, no load, no 
toggling inputs

mA

EP1S10. VI  = ground, no 
load, no toggling inputs

37 mA

EP1S20. VI  = ground, no 
load, no toggling inputs

65 mA

EP1S25. VI  = ground, no 
load, no toggling inputs

90 mA

EP1S30. VI  = ground, no 
load, no toggling inputs

114 mA

EP1S40. VI  = ground, no 
load, no toggling inputs

145 mA

EP1S60. VI  = ground, no 
load, no toggling inputs

200 mA

EP1S80. VI  = ground, no 
load, no toggling inputs

277 mA

Table 4–2. Stratix Device Recommended Operating Conditions (Part 2 of 2)

Symbol Parameter Conditions Minimum  Maximum Unit
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VICM Input common mode 
voltage (6)

LVDS
0.3 V ≤ VID ≤ 1.0 V 
W = 1 through 10

100 1,100 mV

LVDS
0.3 V ≤ VID ≤ 1.0 V
W = 1 through 10

1,600 1,800 mV

LVDS
0.2 V ≤ VID ≤ 1.0 V
W = 1

1,100 1,600 mV

LVDS
0.1 V ≤ VID ≤ 1.0 V
W = 2 through 10

1,100 1,600 mV

VOD (1) Output differential voltage 
(single-ended)

RL = 100 Ω 250 375 550 mV

Δ VOD Change in VOD between 
high and low

RL = 100 Ω 50 mV

VOCM Output common mode 
voltage

RL = 100 Ω 1,125 1,200 1,375 mV

Δ VOCM Change in VOCM between 
high and low

RL = 100 Ω 50 mV

RL Receiver differential input 
discrete resistor (external 
to Stratix devices)

90 100 110 Ω

Table 4–10. 3.3-V LVDS I/O Specifications (Part 2 of 2)

Symbol Parameter Conditions Minimum Typical Maximum Unit
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VIL(AC) Low-level AC input voltage VREF – 0.4 V

VOH High-level output voltage IOH = –8 mA (3) VTT + 0.6 V

VOL Low-level output voltage IOL = 8 mA (3) VTT – 0.6 V

Table 4–23. SSTL-3 Class II Specifications

Symbol Parameter Conditions Minimum Typical Maximum Unit

VCCIO Output supply voltage 3.0 3.3 3.6 V

VTT Termination voltage VREF – 0.05 VREF VREF + 0.05 V

VREF Reference voltage 1.3 1.5 1.7 V

VIH(DC) High-level DC input voltage VREF + 0.2 VCCIO + 0.3 V

VIL(DC) Low-level DC input voltage –0.3 VREF – 0.2 V

VIH(AC) High-level AC input voltage VREF + 0.4 V

VIL(AC) Low-level AC input voltage VREF – 0.4 V

VOH High-level output voltage IOH = –16 mA (3) VT T + 0.8 V

VOL Low-level output voltage IOL = 16 mA (3) VTT – 0.8 V

Table 4–24. 3.3-V AGP 2×  Specifications

Symbol Parameter Conditions Minimum Typical Maximum Unit

VCCIO Output supply voltage 3.15 3.3 3.45 V

VREF Reference voltage 0.39 ×  VCCIO 0.41 ×  VCCIO V

VIH High-level input voltage (4) 0.5 ×  VCCIO VCCIO + 0.5 V

VIL Low-level input voltage (4) 0.3 ×  VCCIO V

VOH High-level output voltage IOUT = –0.5 mA 0.9 ×  VCCIO 3.6 V

VOL Low-level output voltage IOUT = 1.5 mA 0.1 ×  VCCIO V

Table 4–25. 3.3-V AGP 1×  Specifications (Part 1 of 2)

Symbol Parameter Conditions Minimum Typical Maximum Unit

VCCIO Output supply voltage 3.15 3.3 3.45 V

VIH High-level input voltage (4) 0.5 ×  VCCIO VCCIO + 0.5 V

VIL Low-level input voltage (4) 0.3 ×  VCCIO V

Table 4–22. SSTL-3 Class I Specifications (Part 2 of 2)

Symbol Parameter Conditions Minimum Typical Maximum Unit
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EP1S40 tSU_R 76 80 80 80 ps

tSU_C 376 380 380 380 ps

EP1S60 tSU_R 276 280 280 280 ps

tS U_ C 276 280 280 280 ps

EP1S80 tSU_R 426 430 430 430 ps

tSU_C 76 80 80 80 ps

Table 4–46. IOE Internal Timing Microparameters

Symbol
-5 -6 -7 -8

Unit
Min Max Min Max Min Max Min Max

tH 68  71  82  96  ps

tCO_R  171  179  206  242 ps

tCO_C  171  179  206  242 ps

tPIN2COMBOUT_R  1,234  1,295  1,490  1,753 ps

tPIN2COMBOUT_C  1,087  1,141  1,312  1,544 ps

tCOMBIN2PIN_R  3,894  4,089  4,089  4,089 ps

tCOMBIN2PIN_C  4,299  4,494  4,494  4,494 ps

tCLR 276  289  333  392  ps

tPRE 260  273  313  369  ps

tCLKHL 1,000  1,111  1,190  1,400  ps

Table 4–47. DSP Block Internal Timing Microparameters (Part 1 of 2)

Symbol
-5 -6 -7 -8

Unit
Min Max Min Max Min Max Min Max

tSU 0 0 0 0 ps

tH 67  75  86  101  ps

tCO  142  158  181  214 ps

tINREG2PIPE9  2,613  2,982  3,429  4,035 ps

tINREG2PIPE18  3,390  3,993  4,591  5,402 ps

Table 4–45.  IOE Internal TSU Microparameter by Device Density (Part 2 of 2)

Device Symbol
-5 -6 -7 -8 Unit

Min Max Min Max Min Max Min Max
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Tables 4–105 through 4–108 show the output adder delays associated 
with column and row I/O pins for both fast and slow slew rates. If an I/O 
standard is selected other than 3.3-V LVTTL 4mA or LVCMOS 2 mA with 
a fast slew rate, add the selected delay to the external tOUTCO, tOUTCOPLL, 
tXZ, tZX, tXZPLL, and tZXPLL I/O parameters shown in Table 4–55 on 
page 4–36 through Table 4–96 on page 4–56.

Table 4–105. Stratix I/O Standard Output Delay Adders for Fast Slew Rate on Column Pins (Part 1 of 2) 

Parameter
-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade

Unit
Min Max Min Max Min Max Min Max

LVCMOS 2 mA  1,895  1,990  1,990  1,990 ps

4 mA  956  1,004  1,004  1,004 ps

8 mA  189  198  198  198 ps

12 mA  0  0  0  0 ps

24 mA  –157  –165  –165  –165 ps

3.3-V LVTTL 4 mA  1,895  1,990  1,990  1,990 ps

8 mA  1,347  1,414  1,414  1,414 ps

12 mA  636  668  668  668 ps

16 mA  561  589  589  589 ps

24 mA  0  0  0  0 ps

2.5-V LVTTL 2 mA  2,517  2,643  2,643  2,643 ps

8 mA  834  875  875  875 ps

12 mA  504  529  529  529 ps

16 mA  194  203  203  203 ps

1.8-V LVTTL 2 mA  1,304  1,369  1,369  1,369 ps

8 mA  960  1,008  1,008  1,008 ps

12 mA  960  1,008  1,008 1,008 ps

1.5-V LVTTL 2 mA  6,680 7,014  7,014  7,014 ps

4 mA  3,275 3,439  3,439  3,439 ps

8 mA  1,589  1,668  1,668  1,668 ps

GTL  16  17  17  17 ps

GTL+  9  9  9  9 ps

3.3-V PCI  50  52  52  52 ps

3.3-V PCI-X 1.0  50  52  52  52 ps

Compact PCI  50  52  52  52 ps

AGP 1×  50  52  52  52 ps

AGP 2×  1,895  1,990  1,990  1,990 ps
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Table 4–116. Stratix Maximum Input Clock Rate for CLK[1, 3, 8, 10] Pins in 
Flip-Chip Packages

I/O Standard -5 Speed 
Grade

-6 Speed 
Grade

-7 Speed 
Grade

-8 Speed 
Grade Unit

LVTTL 422 422 390 390 MHz

2.5 V 422 422 390 390 MHz

1.8 V 422 422 390 390 MHz

1.5 V 422 422 390 390 MHz

LVCMOS 422 422 390 390 MHz

GTL+ 300 250 200 200 MHz

SSTL-3 Class I 400 350 300 300 MHz

SSTL-3 Class II 400 350 300 300 MHz

SSTL-2 Class I 400 350 300 300 MHz

SSTL-2 Class II 400 350 300 300 MHz

SSTL-18 Class I 400 350 300 300 MHz

SSTL-18 Class II 400 350 300 300 MHz

1.5-V HSTL Class I 400 350 300 300 MHz

1.8-V HSTL Class I 400 350 300 300 MHz

CTT 300 250 200 200 MHz

Differential 1.5-V HSTL 
C1

400 350 300 300 MHz

LVPECL (1) 645 645 640 640 MHz

PCML (1) 300 275 275 275 MHz

LVDS (1) 645 645 640 640 MHz

HyperTransport 
technology (1)

500 500 450 450 MHz

Table 4–117. Stratix Maximum Input Clock Rate for CLK[7..4] & CLK[15..12] 
Pins in Wire-Bond Packages (Part 1 of 2)

I/O Standard -6 Speed 
Grade

-7 Speed 
Grade

-8 Speed 
Grade Unit

LVTTL 422 390 390 MHz

2.5 V 422 390 390 MHz

1.8 V 422 390 390 MHz

1.5 V 422 390 390 MHz

LVCMOS 422 390 390 MHz

GTL 250 200 200 MHz
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LVCMOS 422 390 390 MHz

GTL+ 250 200 200 MHz

SSTL-3 Class I 350 300 300 MHz

SSTL-3 Class II 350 300 300 MHz

SSTL-2 Class I 350 300 300 MHz

SSTL-2 Class II 350 300 300 MHz

SSTL-18 Class I 350 300 300 MHz

SSTL-18 Class II 350 300 300 MHz

1.5-V HSTL Class I 350 300 300 MHz

1.8-V HSTL Class I 350 300 300 MHz

CTT 250 200 200 MHz

Differential 1.5-V HSTL 
C1

350 300 300 MHz

LVPECL (1) 717 640 640 MHz

PCML (1) 375 350 350 MHz

LVDS (1) 717 640 640 MHz

HyperTransport 
technology (1)

717 640 640 MHz

Table 4–119. Stratix Maximum Input Clock Rate for CLK[1, 3, 8, 10] Pins in 
Wire-Bond Packages (Part 1 of 2)

I/O Standard -6 Speed 
Grade

-7 Speed 
Grade

-8 Speed 
Grade Unit

LVTTL 422 390 390 MHz

2.5 V 422 390 390 MHz

1.8 V 422 390 390 MHz

1.5 V 422 390 390 MHz

LVCMOS 422 390 390 MHz

GTL+ 250 200 200 MHz

SSTL-3 Class I 350 300 300 MHz

SSTL-3 Class II 350 300 300 MHz

SSTL-2 Class I 350 300 300 MHz

SSTL-2 Class II 350 300 300 MHz

Table 4–118. Stratix Maximum Input Clock Rate for CLK[0, 2, 9, 11] Pins & 
FPLL[10..7]CLK Pins in Wire-Bond Packages (Part 2 of 2)

I/O Standard -6 Speed 
Grade

-7 Speed 
Grade

-8 Speed 
Grade Unit
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