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2. Cyclone Architecture

Functional 
Description

Cyclone® devices contain a two-dimensional row- and column-based 
architecture to implement custom logic. Column and row interconnects 
of varying speeds provide signal interconnects between LABs and 
embedded memory blocks.

The logic array consists of LABs, with 10 LEs in each LAB. An LE is a 
small unit of logic providing efficient implementation of user logic 
functions. LABs are grouped into rows and columns across the device. 
Cyclone devices range between 2,910 to 20,060 LEs.

M4K RAM blocks are true dual-port memory blocks with 4K bits of 
memory plus parity (4,608 bits). These blocks provide dedicated true 
dual-port, simple dual-port, or single-port memory up to 36-bits wide at 
up to 250 MHz. These blocks are grouped into columns across the device 
in between certain LABs. Cyclone devices offer between 60 to 288 Kbits of 
embedded RAM.

Each Cyclone device I/O pin is fed by an I/O element (IOE) located at the 
ends of LAB rows and columns around the periphery of the device. I/O 
pins support various single-ended and differential I/O standards, such as 
the 66- and 33-MHz, 64- and 32-bit PCI standard and the LVDS I/O 
standard at up to 640 Mbps. Each IOE contains a bidirectional I/O buffer 
and three registers for registering input, output, and output-enable 
signals. Dual-purpose DQS, DQ, and DM pins along with delay chains 
(used to phase-align DDR signals) provide interface support with 
external memory devices such as DDR SDRAM, and FCRAM devices at 
up to 133 MHz (266 Mbps).

Cyclone devices provide a global clock network and up to two PLLs. The 
global clock network consists of eight global clock lines that drive 
throughout the entire device. The global clock network can provide 
clocks for all resources within the device, such as IOEs, LEs, and memory 
blocks. The global clock lines can also be used for control signals. Cyclone 
PLLs provide general-purpose clocking with clock multiplication and 
phase shifting as well as external outputs for high-speed differential I/O 
support.

Figure 2–1 shows a diagram of the Cyclone EP1C12 device.

C51002-1.6
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Logic Elements

With the LAB-wide addnsub control signal, a single LE can implement a 
one-bit adder and subtractor. This saves LE resources and improves 
performance for logic functions such as DSP correlators and signed 
multipliers that alternate between addition and subtraction depending 
on data.

The LAB row clocks [5..0] and LAB local interconnect generate the 
LAB-wide control signals. The MultiTrackTM interconnect's inherent low 
skew allows clock and control signal distribution in addition to data. 
Figure 2–4 shows the LAB control signal generation circuit.

Figure 2–4. LAB-Wide Control Signals

Logic Elements The smallest unit of logic in the Cyclone architecture, the LE, is compact 
and provides advanced features with efficient logic utilization. Each LE 
contains a four-input LUT, which is a function generator that can 
implement any function of four variables. In addition, each LE contains a 
programmable register and carry chain with carry select capability. A 
single LE also supports dynamic single bit addition or subtraction mode 
selectable by a LAB-wide control signal. Each LE drives all types of 
interconnects: local, row, column, LUT chain, register chain, and direct 
link interconnects. See Figure 2–5.
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Figure 2–5. Cyclone LE 

Each LE's programmable register can be configured for D, T, JK, or SR 
operation. Each register has data, true asynchronous load data, clock, 
clock enable, clear, and asynchronous load/preset inputs. Global signals, 
general-purpose I/O pins, or any internal logic can drive the register's 
clock and clear control signals. Either general-purpose I/O pins or 
internal logic can drive the clock enable, preset, asynchronous load, and 
asynchronous data. The asynchronous load data input comes from the 
data3 input of the LE. For combinatorial functions, the LUT output 
bypasses the register and drives directly to the LE outputs.

Each LE has three outputs that drive the local, row, and column routing 
resources. The LUT or register output can drive these three outputs 
independently. Two LE outputs drive column or row and direct link 
routing connections and one drives local interconnect resources. This 
allows the LUT to drive one output while the register drives another 
output. This feature, called register packing, improves device utilization 
because the device can use the register and the LUT for unrelated 
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The Quartus II Compiler automatically creates carry chain logic during 
design processing, or you can create it manually during design entry. 
Parameterized functions such as LPM functions automatically take 
advantage of carry chains for the appropriate functions.

The Quartus II Compiler creates carry chains longer than 10 LEs by 
linking LABs together automatically. For enhanced fitting, a long carry 
chain runs vertically allowing fast horizontal connections to M4K 
memory blocks. A carry chain can continue as far as a full column.

Clear and Preset Logic Control

LAB-wide signals control the logic for the register's clear and preset 
signals. The LE directly supports an asynchronous clear and preset 
function. The register preset is achieved through the asynchronous load 
of a logic high. The direct asynchronous preset does not require a 
NOT-gate push-back technique. Cyclone devices support simultaneous 
preset/ asynchronous load and clear signals. An asynchronous clear 
signal takes precedence if both signals are asserted simultaneously. Each 
LAB supports up to two clears and one preset signal.

In addition to the clear and preset ports, Cyclone devices provide a 
chip-wide reset pin (DEV_CLRn) that resets all registers in the device. An 
option set before compilation in the Quartus II software controls this pin. 
This chip-wide reset overrides all other control signals.

MultiTrack 
Interconnect

In the Cyclone architecture, connections between LEs, M4K memory 
blocks, and device I/O pins are provided by the MultiTrack interconnect 
structure with DirectDriveTM technology. The MultiTrack interconnect 
consists of continuous, performance-optimized routing lines of different 
speeds used for inter- and intra-design block connectivity. The Quartus II 
Compiler automatically places critical design paths on faster 
interconnects to improve design performance.

DirectDrive technology is a deterministic routing technology that ensures 
identical routing resource usage for any function regardless of placement 
within the device. The MultiTrack interconnect and DirectDrive 
technology simplify the integration stage of block-based designing by 
eliminating the re-optimization cycles that typically follow design 
changes and additions.

The MultiTrack interconnect consists of row and column interconnects 
that span fixed distances. A routing structure with fixed length resources 
for all devices allows predictable and repeatable performance when 
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MultiTrack Interconnect

All embedded blocks communicate with the logic array similar to 
LAB-to-LAB interfaces. Each block (i.e., M4K memory or PLL) 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.

Table 2–2 shows the Cyclone device's routing scheme.

Table 2–2. Cyclone Device Routing Scheme
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Embedded Memory

Byte Enables

M4K 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 2–5 summarizes the byte selection. 

Control Signals and M4K Interface

The M4K blocks allow for different clocks on their inputs and outputs. 
Either of the two clocks feeding the block can clock M4K block registers 
(renwe, address, byte enable, datain, and output registers). Only the 
output register can be bypassed. The six labclk signals or local 
interconnects can drive the control signals for the A and B ports of the 
M4K 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 2–15.

The R4, C4, and direct link interconnects from adjacent LABs drive the 
M4K block local interconnect. The M4K 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 block are possible from the 
left adjacent LABs and another 10 possible from the right adjacent LAB. 
M4K block outputs can also connect to left and right LABs through 10 
direct link interconnects each. Figure 2–16 shows the M4K block to logic 
array interface.

Table 2–5. 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 2–5:
(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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Embedded Memory

Independent Clock Mode

The M4K memory blocks implement independent clock mode for true 
dual-port memory. In this mode, a separate clock is available for each port 
(ports A and B). Clock A controls all registers on the port A side, while 
clock B controls all registers on the port B side. Each port, A and B, also 
supports independent clock enables and asynchronous clear signals for 
port A and B registers. Figure 2–17 shows an M4K memory block in 
independent clock mode.

Figure 2–17. Independent Clock Mode Notes (1), (2)

Notes to Figure 2–17:
(1) All registers shown have asynchronous clear ports.
(2) Violating the setup or hold time on the address registers could corrupt the memory contents. This applies to both 

read and write operations.

Input/Output Clock Mode

Input/output clock mode can be implemented for both the true and 
simple dual-port memory modes. On each of the two ports, A or B, one 
clock controls all registers for inputs into the memory block: data input, 
wren, and address. The other clock controls the block's data output 
registers. Each memory block port, A or B, also supports independent 
clock enables and asynchronous clear signals for input and output 
registers. Figures 2–18 and 2–19 show the memory block in input/output 
clock mode.
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Global Clock Network and Phase-Locked Loops

Dual-Purpose Clock Pins

Each Cyclone device except the EP1C3 device has eight dual-purpose 
clock pins, DPCLK[7..0] (two on each I/O bank). EP1C3 devices have 
five DPCLK pins in the 100-pin TQFP package. These dual-purpose pins 
can connect to the global clock network (see Figure 2–22) for high-fanout 
control signals such as clocks, asynchronous clears, presets, and clock 
enables, or protocol control signals such as TRDY and IRDY for PCI, or 
DQS signals for external memory interfaces.

Combined Resources

Each Cyclone device contains eight distinct dedicated clocking resources. 
The device uses multiplexers with these clocks to form six-bit buses to 
drive LAB row clocks, column IOE clocks, or row IOE clocks. See 
Figure 2–23. Another multiplexer at the LAB level selects two of the six 
LAB row clocks to feed the LE registers within the LAB.

Figure 2–23. Global Clock Network Multiplexers

IOE clocks have row and column block regions. Six of the eight global 
clock resources feed to these row and column regions. Figure 2–24 shows 
the I/O clock regions.
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Figure 2–29. Column I/O Block Connection to the Interconnect

Notes to Figure 2–29:
(1) The 21 data and control signals consist of three data out lines, io_dataout[2..0], three output enables, 

io_coe[2..0], three input clock enables, io_cce_in[2..0], three output clock enables, io_cce_out[2..0], 
three clocks, io_cclk[2..0], three asynchronous clear signals, io_caclr[2..0], and three synchronous clear 
signals, io_csclr[2..0].

(2) Each of the three IOEs in the column I/O block can have one io_datain input (combinatorial or registered) and 
one comb_io_datain (combinatorial) input.
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I/O Structure

The pin's datain signals can drive the logic array. The logic array drives 
the control and data signals, providing a flexible routing resource. The 
row or column IOE clocks, io_clk[5..0], provide a dedicated routing 
resource for low-skew, high-speed clocks. The global clock network 
generates the IOE clocks that feed the row or column I/O regions (see 
“Global Clock Network and Phase-Locked Loops” on page 2–29). 
Figure 2–30 illustrates the signal paths through the I/O block.

Figure 2–30. Signal Path through the I/O Block

Each IOE contains its own control signal selection for the following 
control signals: oe, ce_in, ce_out, aclr/preset, sclr/preset, 
clk_in, and clk_out. Figure 2–31 illustrates the control signal 
selection.
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Figure 2–31. Control Signal Selection per IOE

In normal bidirectional operation, you can use the input register for input 
data requiring fast setup times. The input register can have its own clock 
input and clock enable separate from the OE and output registers. The 
output register can be used for data requiring fast clock-to-output 
performance. The OE register is available for fast clock-to-output enable 
timing. The OE and output register share the same clock source and the 
same clock enable source from the local interconnect in the associated 
LAB, dedicated I/O clocks, or the column and row interconnects. 
Figure 2–32 shows the IOE in bidirectional configuration.
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IEEE Std. 1149.1 (JTAG) Boundary Scan Support

The Cyclone device instruction register length is 10 bits and the 
USERCODE register length is 32 bits. Tables 3–2 and 3–3 show the 
boundary-scan register length and device IDCODE information for 
Cyclone devices.

Table 3–2. Cyclone Boundary-Scan Register Length

Device Boundary-Scan Register Length

EP1C3 339

EP1C4 930

EP1C6 582

EP1C12 774

EP1C20 930

Table 3–3. 32-Bit Cyclone Device IDCODE

Device

IDCODE (32 bits) (1)

Version (4 Bits) Part Number (16 Bits) Manufacturer Identity 
(11 Bits) LSB (1 Bit) (2)

EP1C3 0000 0010 0000 1000 0001 000 0110 1110 1

EP1C4 0000 0010 0000 1000 0101 000 0110 1110 1

EP1C6 0000 0010 0000 1000 0010 000 0110 1110 1

EP1C12 0000 0010 0000 1000 0011 000 0110 1110 1

EP1C20 0000 0010 0000 1000 0100 000 0110 1110 1

Notes to Table 3–3:
(1) The most significant bit (MSB) is on the left.
(2) The IDCODE’s least significant bit (LSB) is always 1.
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4. DC and Switching
Characteristics

Operating 
Conditions

Cyclone® devices are offered in both commercial, industrial, and 
extended temperature grades. However, industrial-grade and extended-
temperature-grade devices may have limited speed-grade availability.

Tables 4–1 through 4–16 provide information on absolute maximum 
ratings, recommended operating conditions, DC operating conditions, 
and capacitance for Cyclone devices.

Table 4–1. Cyclone Device Absolute Maximum Ratings Notes (1), (2)

Symbol Parameter Conditions Minimum Maximum Unit

VCCINT Supply voltage With respect to ground (3) –0.5 2.4 V

VCCIO –0.5 4.6 V

VCCA Supply voltage With respect to ground (3) –0.5 2.4 V

VI DC input voltage –0.5 4.6 V

IOUT DC output current, per pin –25 25 mA

TSTG Storage temperature No bias –65 150 °C

TAMB Ambient temperature Under bias –65 135 °C

TJ Junction temperature BGA packages under bias — 135 °C

Table 4–2. Cyclone Device Recommended Operating Conditions  (Part 1 of 2)

Symbol Parameter Conditions Minimum  Maximum Unit

VCCINT Supply voltage for internal logic 
and input buffers

(4) 1.425 1.575 V

VCCIO Supply voltage for output buffers, 
3.3-V operation

(4) 3.00 3.60 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), (5) –0.5 4.1 V

C51004-1.7
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Operating Conditions

VOH High-level output voltage IOUT = –500 μA 0.9 ×  
VCCIO

— — V

VOL Low-level output voltage IOUT = 1,500 μA — — 0.1 ×  
VCCIO

V

Table 4–11. SSTL-2 Class I Specifications

Symbol Parameter Conditions Minimum Typical Maximum Unit

VCCIO Output supply voltage — 2.375 2.5 2.625 V

VTT Termination voltage — VR E F – 0.04 VR E F VR E F + 0.04 V

VREF Reference voltage — 1.15 1.25 1.35 V

VIH High-level input voltage — VR E F + 0.18 — 3.0 V

VIL Low-level input voltage — –0.3 — VR E F – 0.18 V

VOH High-level output voltage IOH = –8.1 mA 
(11)

VTT + 0.57 — — V

VOL Low-level output voltage IOL = 8.1 mA (11) — — VT T – 0.57 V

Table 4–12. SSTL-2 Class II Specifications

Symbol Parameter Conditions Minimum Typical Maximum Unit

VCCIO Output supply voltage — 2.3 2.5 2.7 V

VTT Termination voltage — VR E F – 0.04 VR E F VR E F + 0.04 V

VREF Reference voltage — 1.15 1.25 1.35 V

VIH High-level input voltage — VR E F + 0.18 — VCCIO + 0.3 V

VIL Low-level input voltage — –0.3 — VR E F – 0.18 V

VOH High-level output voltage IOH = –16.4 mA 
(11)

VTT + 0.76 — — V

VOL Low-level output voltage IOL = 16.4 mA 
(11)

— — VT T – 0.76 V

Table 4–13. SSTL-3 Class I Specifications  (Part 1 of 2)

Symbol Parameter Conditions Minimum Typical Maximum Unit

VCCIO Output supply voltage — 3.0 3.3 3.6 V

VTT Termination voltage — VR E F – 0.05 VR E F VR E F + 0.05 V

Table 4–10. 3.3-V PCI Specifications  (Part 2 of 2)

Symbol Parameter Conditions Minimum Typical Maximum Unit
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Operating Conditions

Table 4–16. Cyclone Device Capacitance Note (14)

Symbol Parameter Typical Unit

CIO Input capacitance for user I/O pin 4.0 pF

CLVDS Input capacitance for dual-purpose LVDS/user I/O pin 4.7 pF

CVREF Input capacitance for dual-purpose VRE F/user I/O pin. 12.0 pF

CDPCLK Input capacitance for dual-purpose DPCLK/user I/O pin. 4.4 pF

CCLK Input capacitance for CLK pin. 4.7 pF

Notes to Tables 4–1 through 4–16:
(1) Refer to the Operating Requirements for Altera Devices Data Sheet.
(2) Conditions beyond those listed in Table 4–1 may cause permanent damage to a device. Additionally, device 

operation at the absolute maximum ratings for extended periods of time may have adverse affects on the device.
(3) Minimum DC input is –0.5 V. During transitions, the inputs may undershoot to –2.0 V or overshoot to 4.6 V for 

input currents less than 100 mA and periods shorter than 20 ns.
(4) Maximum VCC rise time is 100 ms, and VCC must rise monotonically.
(5) All pins, including dedicated inputs, clock, I/O, and JTAG pins, may be driven before VCCINT and VCCIO are 

powered.
(6) Typical values are for TA = 25°  C, VCCINT = 1.5 V, and VCCIO = 1.5 V, 1.8 V, 2.5 V, and 3.3 V.
(7) VI = ground, no load, no toggling inputs.
(8) This value is specified for normal device operation. The value may vary during power-up. This applies for all 

VCCIO settings (3.3, 2.5, 1.8, and 1.5 V).
(9) RCONF is the measured value of internal pull-up resistance when the I/O pin is tied directly to GND. RCONF value 

will be lower if an external source drives the pin higher than VC C I O .
(10) Pin pull-up resistance values will lower if an external source drives the pin higher than VCCIO.
(11) Drive strength is programmable according to values in Cyclone Architecture chapter in the Cyclone Device Handbook.
(12) Overdrive is possible when a 1.5 V or 1.8 V and a 2.5 V or 3.3 V input signal feeds an input pin. Turn on “Allow 

voltage overdrive” for LVTTL/LVCMOS input pins in the Assignments > Device > Device and Pin Options > Pin 
Placement tab when a device has this I/O combination. However, higher leakage current is expected.

(13) The Cyclone LVDS interface requires a resistor network outside of the transmitter channels.
(14) Capacitance is sample-tested only. Capacitance is measured using time-domain reflections (TDR). Measurement 

accuracy is within ±0.5 pF.

http://www.altera.com/literature/ds/dsoprq.pdf
http://www.altera.com/literature/hb/cyc/cyc_c51002.pdf
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Timing Model

Maximum Input and Output Clock Rates

Tables 4–48 and 4–49 show the maximum input clock rate for column and 
row pins in Cyclone devices.  

Table 4–47. Cyclone IOE Programmable Delays on Row Pins

Parameter Setting
-6 Speed Grade -7 Speed Grade -8 Speed Grade

Unit
Min Max Min Max Min Max

Decrease input delay to 
internal cells

Off — 154 — 177 — 200 ps

Small — 2,212 — 2,543 — 2,875 ps

Medium — 2,639 — 3,034 — 3,430 ps

Large — 3,057 — 3,515 — 3,974 ps

On — 154 — 177 — 200 ps

Decrease input delay to input 
register

Off — 0 — 0 — 0 ps

On — 3,057 — 3,515 — 3,974 ps

Increase delay to output pin Off — 0 — 0 — 0 ps

On — 556 — 639 — 722 ps

Note to Table 4–47:
(1) EPC1C3 devices do not support the PCI I/O standard.

Table 4–48. Cyclone Maximum Input Clock Rate for Column Pins

I/O Standard -6 Speed 
Grade

-7 Speed 
Grade

-8 Speed 
Grade Unit

LVTTL 464 428 387 MHz

2.5 V 392 302 207 MHz

1.8 V 387 311 252 MHz

1.5 V 387 320 243 MHz

LVCMOS 405 374 333 MHz

SSTL-3 class I 405 356 293 MHz

SSTL-3 class II 414 365 302 MHz

SSTL-2 class I 464 428 396 MHz

SSTL-2 class II 473 432 396 MHz

LVDS 567 549 531 MHz
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Tables 4–50 and 4–51 show the maximum output clock rate for column 
and row pins in Cyclone devices.

Table 4–49. Cyclone Maximum Input Clock Rate for Row Pins

I/O Standard -6 Speed 
Grade

-7 Speed 
Grade

-8 Speed 
Grade Unit

LVTTL 464 428 387 MHz

2.5 V 392 302 207 MHz

1.8 V 387 311 252 MHz

1.5 V 387 320 243 MHz

LVCMOS 405 374 333 MHz

SSTL-3 class I 405 356 293 MHz

SSTL-3 class II 414 365 302 MHz

SSTL-2 class I 464 428 396 MHz

SSTL-2 class II 473 432 396 MHz

3.3-V PCI (1) 464 428 387 MHz

LVDS 567 549 531 MHz

Note to Tables 4–48 through 4–49:
(1) EP1C3 devices do not support the PCI I/O standard. These parameters are only 

available on row I/O pins.

Table 4–50. Cyclone Maximum Output Clock Rate for Column Pins

I/O Standard -6 Speed 
Grade

-7 Speed 
Grade

-8 Speed 
Grade Unit

LVTTL 304 304 304 MHz

2.5 V 220 220 220 MHz

1.8 V 213 213 213 MHz

1.5 V 166 166 166 MHz

LVCMOS 304 304 304 MHz

SSTL-3 class I 100 100 100 MHz

SSTL-3 class II 100 100 100 MHz

SSTL-2 class I 134 134 134 MHz

SSTL-2 class II 134 134 134 MHz

LVDS 320 320 275 MHz

Note to Table 4–50:
(1) EP1C3 devices do not support the PCI I/O standard. 



Altera Corporation  4–31
May 2008 Preliminary

Referenced Document

Referenced 
Document

This chapter references the following documents:

■ Cyclone Architecture chapter in the Cyclone Device Handbook
■ Operating Requirements for Altera Devices Data Sheet

Document 
Revision History

Table 4–53 shows the revision history for this chapter.

Table 4–53. Document Revision History

Date and 
Document 

Version
Changes Made Summary of Changes

May 2008
v1.7

Minor textual and style changes. Added “Referenced Document” 
section.

—

January 2007 
v1.6

● Added document revision history.
● Added new row for VCCA details in Table 4–1.
● Updated RCONF information in Table 4–3.
● Added new Note (12) on voltage overdrive information to 

Table 4–7 and Table 4–8.
● Updated Note (9) on RCONF information to Table 4–3.
● Updated information in “External I/O Delay Parameters” 

section.
● Updated speed grade information in Table 4–46 and 

Table 4–47.

● Updated LVDS information in Table 4–51.

—

August 2005 
v1.5

Minor updates. —

February 2005 
v1.4

● Updated information on Undershoot voltage. Updated Table 
4-2.

● Updated Table 4-3.
● Updated the undershoot voltage from 0.5 V to 2.0 V in Note 3 

of Table 4-16.
● Updated Table 4-17.

—

January 2004
v.1.3

● Added extended-temperature grade device information. 
Updated Table 4-2.

● Updated IC C 0 information in Table 4-3.

—

October 2003
v.1.2

● Added clock tree information in Table 4-19.
● Finalized timing information for EP1C3 and EP1C12 devices. 

Updated timing information in Tables 4-25 through 4-26 and 
Tables 4-30 through 4-51.

● Updated PLL specifications in Table 4-52.

—

http://www.altera.com/literature/hb/cyc/cyc_c51002.pdf
http://www.altera.com/literature/ds/dsoprq.pdf
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Figure 5–1. Cyclone Device Packaging Ordering Information

Referenced 
Documents

This chapter references the following documents:

■ Package Information for Cyclone Devices chapter in the Cyclone Device 
Handbook

■ Quartus II Handbook

Document 
Revision History

Table 5–1 shows the revision history for this chapter.

Device Type

Package Type

6, 7, or 8 , with 6 being the fastest

Number of pins for a particular package

ES:

T:
Q:
F:

Thin quad flat pack (TQFP)
Plastic quad flat pack (PQFP)
FineLine BGA

EP1C: Cyclone

3
4
6
12
20

C:
I:

Commercial temperature (tJ = 0˚ C to 85˚ C)
Industrial temperature (tJ = -40˚ C to 100˚ C)

Optional SuffixFamily Signature

Operating Temperature

Speed Grade

Pin Count

Engineering sample

7EP1C 20 C400F ES

Indicates specific device options or 
shipment method.

Table 5–1. Document Revision History

Date and 
Document 

Version
Changes Made Summary of Changes

May 2008
v1.4

Minor textual and style changes. Added “Referenced 
Documents” section.

—

January 2007 
v1.3

Added document revision history. —

August 2005 
v1.2

Minor updates. —

http://www.altera.com/literature/hb/cyc/cyc_c52006.pdf
http://www.altera.com/literature/lit-qts.jsp

