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Cyclone Il Architecture

This gives a maximum of seven control signals at a time. When using the
LAB-wide synchronous load, the clkena of labclkl is not available.
Additionally, register packing and synchronous load cannot be used
simultaneously.

Each LAB can have up to four non-global control signals. Additional LAB
control signals can be used as long as they are global signals.

Synchronous clear and load signals are useful for implementing counters
and other functions. The synchronous clear and synchronous load signals
are LAB-wide signals that affect all registers in the LAB.

Each LAB can use two clocks and two clock enable signals. Each LAB’s
clock and clock enable signals are linked. For example, any LE in a
particular LAB using the 1abclkl signal also uses labclkenal. If the
LAB uses both the rising and falling edges of a clock, it also uses both
LAB-wide clock signals. De-asserting the clock enable signal turns off the
LAB-wide clock.

The LAB row clocks [5..0] and LAB local interconnect generate the LAB-
wide control signals. The MultiTrack™ interconnect’s inherent low skew
allows clock and control signal distribution in addition to data. Figure 2-7
shows the LAB control signal generation circuit.

Figure 2-7. LAB-Wide Control Signals
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LAB-wide signals control the logic for the register’s clear signal. The LE
directly supports an asynchronous clear function. Each LAB supports up
to two asynchronous clear signals (labclrl and labclr2).
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MultiTrack Interconnect

Figure 2-10. C4 Interconnect Connections  Note (1)
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Note to Figure 2-10:
(1)  Each C4 interconnect can drive either up or down four rows.
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Cyclone Il Architecture

Figure 2-12. EP2C15 & Larger PLL, CLK[], DPCLK[] & Clock Control Block Locations
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There are four clock control blocks on each side.
Only one of the corner CDPCLX pins in each corner can feed the clock control block at a time. The other CDPCLK pins

can be used as general-purpose I/O pins.

Altera Corporation
February 2007
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Cyclone Il Architecture
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Clock Modes

Table 2-8 summarizes the different clock modes supported by the M4K

memory.

Table 2-8. M4K Clock Modes

Clock Mode

Description

Independent

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.

Input/output

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.

Read/write

Up to two clocks are available in this mode. The write clock
controls the block’s data inputs, wraddress, and wren. The
read clock controls the data output, rdaddress, and rden.

Single

In this mode, a single clock, together with clock enable, is used to
control all registers of the memory block. Asynchronous clear
signals for the registers are not supported.

Table 2-9 shows which clock modes are supported by all M4K blocks
when configured in the different memory modes.

Table 2-9. Cyclone Il M4K Memory Clock Modes

Clocking Modes Truems:Porl Slmplemgll;zl-Pnrt Single-Port Mode
Independent v
Input/output v v v
Read/write v
Single clock v v v

M4K Routing Interface

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
16 direct link input connections to the M4K block are possible from the
left adjacent LAB and another 16 possible from the right adjacent LAB.
M4K block outputs can also connect to left and right LABs through each
16 direct link interconnects. Figure 2-17 shows the M4K block to logic
array interface.

2-31
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Z;\l |:| —E D)/A 3. Configuration & Testing

®

IEEE Std. 1149.1  All Cyclone®II devices provide JTAG BST circuitry that complies with
the IEEE Std. 1149.1. JTAG boundary-scan testing can be performed

(JTAG ) Bounda IY  cither before or after, but not during configuration. Cyclone II devices can

S(;a n SU p po rt also use the JTAG port for configuration with the Quartus® II software or
hardware using either Jam Files (.jam) or Jam Byte-Code Files (.jbc).

Cyclone Il devices support IOE I/O standard reconfiguration through the
JTAG BST chain. The JTAG chain can update the I/O standard for all
input and output pins any time before or during user mode through the
CONFIG IO instruction. You can use this capability for JTAG testing
before configuration when some of the Cyclone II pins drive or receive
from other devices on the board using voltage-referenced standards.
Since the Cyclone II device might not be configured before JTAG testing,
the I/O pins may not be configured for appropriate electrical standards
for chip-to-chip communication. Programming the I/O standards via
JTAG allows you to fully test I/O connections to other devices.

«®  For information on I/O reconfiguration, refer to the MorphlO: An I/O
Reconfiguration Solution for Altera Devices White Paper.

A device operating in JTAG mode uses four required pins: TDI, TDO, TMS,
and TCK. The TCK pin has an internal weak pull-down resister, while the
TDI and TMS pins have weak internal pull-up resistors. The TDO output
pinand all JTAG input pin voltage is determined by the Vo of the bank
where it resides. The bank Vo selects whether the JTAG inputs are 1.5-,
1.8-, 2.5-, or 3.3-V compatible.

=" Stratix®1I, Stratix, Cyclone IT and Cyclone devices must be
within the first 8 devices in a JTAG chain. All of these devices
have the same JTAG controller. If any of the Stratix II, Stratix,
Cyclone II or Cyclone devices are in the 9th of further position,
they fail configuration. This does not affect Signal Tap II.

Altera Corporation 3-1
February 2007



Timing Specifications

Table 5-41. Cyclone Il I/0 Input Delay for Row Pins (Part 2 of 2)
Fast Corner 5 | -1 | -1 | g
1/0 Standard Parameter Industrial/ | Commer Speed GE:(?: z'::ﬁ: Speed | Unit
Automotive | -cial | Grade IR Grade
1.5V_HSTL_CLASS_II tp) 593 621 1051 | 1109 | 1167 | 1167 ps
trcouT 376 394 684 | 733 | 782 | 782 | ps
1.8V_HSTL_CLASS_| tp 581 609 933 967 | 1004 | 1004 | ps
trcouT 364 382 566 | 591 | 619 | 619 | ps
1.8V_HSTL_CLASS_II tp 581 609 933 967 | 1004 | 1004 | ps
trcouT 364 382 566 | 591 | 619 | 619 | ps
DIFFERENTIAL_SSTL_2_ tp 536 561 896 947 998 998 ps
CLASS| trcout 319 334 529 | 571 | 613 | 613 | ps
DIFFERENTIAL_SSTL_2_ tp 536 561 896 947 998 998 ps
CLASS_I trcouT 319 334 529 | 571 | 613 | 613 | ps
DIFFERENTIAL_SSTL_18_ tp 581 609 933 967 | 1004 | 1004 | ps
CLASS trcouT 364 382 566 | 591 | 619 | 619 | ps
DIFFERENTIAL_SSTL_18_ tp 581 609 933 967 | 1004 | 1004 | ps
CLASS_II trcout 364 382 566 | 591 | 619 | 619 | ps
1.8V_DIFFERENTIAL_HSTL_ tp 581 609 933 967 | 1004 | 1004 | ps
CLASS_| trcouT 364 382 566 | 591 | 619 | 619 | ps
1.8V_DIFFERENTIAL_HSTL_ tp 581 609 933 967 | 1004 | 1004 | ps
CLASS_II trcouT 364 382 566 | 591 | 619 | 619 | ps
1.5V_DIFFERENTIAL_HSTL_ tp 593 621 1051 | 1109 | 1167 | 1167 | ps
CLASS| trcout 376 394 684 | 733 | 782 | 782 | ps
1.5V_DIFFERENTIAL_HSTL_ tp 593 621 1051 | 1109 | 1167 | 1167 | ps
CLASS_I trcouT 376 394 684 | 733 | 782 | 782 | ps
LVDS tp| 651 682 1036 | 1075 | 1113 | 1113 | ps
trcouT 434 455 669 | 699 | 728 | 728 | ps
PCI tp 595 623 1113 | 1156 | 1232 | 1232 ps
trcouT 378 396 746 | 780 | 847 | 847 | ps
PCI-X tp 595 623 1113 | 1156 | 1232 | 1232 ps
trcouT 378 396 746 | 780 | 847 | 847 | ps
Notes to Table 5-41 :
(1) These numbers are for commercial devices.
(2) These numbers are for automotive devices.
5-36 Altera Corporation
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DC Characteristics and Timing Specifications

Table 5-45. Maximum Output Clock Toggle Rate on Cyclone Il Devices (Part 4 of 4)

Maximum OQutput Clock Toggle Rate on Cyclone Il Devices (MHz)

Column 1/0 Pins (7)

Row /0 Pins (1)

Dedicated Clock

1/0 Standard Sll: ;:,geth Quiputs
-6 -1 -8 -6 -1 -8 -6 -1 -8
Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed
Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade
1.5V_ 8 mA 210 | 170 | 140 | 210 | 170 | 140 | 210 | 170 | 140
DIFFERENTIAL_HSTL [ A 220 | 180 | 150 — — — — — —
_CLASS_|
12 mA 230 | 190 | 160 — — — — — —
1.5V_ 16 mA 210 | 170 | 140 — — — — — —
DIFFERENTIAL_HSTL
_CLASS_II
LVDS — 400 | 340 | 280 | 400 | 340 | 280 | 400 | 340 | 280
RSDS — 400 | 340 | 280 | 400 | 340 | 280 | 400 | 340 | 280
MINI_LVDS — 400 | 340 | 280 | 400 | 340 | 280 | 400 | 340 | 280
SIMPLE_RSDS — 380 | 320 | 260 | 380 | 320 | 260 | 380 | 320 | 260
1.2V_HSTL — 80 80 80 — — — — — —
1.2V_ — 80 80 80 — — — — — —
DIFFERENTIAL_HSTL
PCI — — — — 350 | 315 | 280 | 350 | 315 | 280
PCI-X — — — — 350 | 315 | 280 | 350 | 315 | 280
LVTTL OCT_25_ | 360 | 300 | 250 | 360 | 300 | 250 | 360 | 300 | 250
OHMS
LVCMOS OCT_25_ | 360 | 300 | 250 | 360 | 300 | 250 | 360 | 300 | 250
OHMS
2.5V OCT_50_ | 240 | 200 | 160 | 240 | 200 | 160 | 240 | 200 | 160
OHMS
1.8V OCT_50_ | 290 | 240 | 200 | 290 | 240 | 200 | 290 | 240 | 200
OHMS
SSTL_2_CLASS_| OCT_50_ | 240 | 200 | 160 | 240 | 200 | 160 — — —
OHMS
SSTL_18_CLASS_|I OCT_50_ | 290 | 240 | 200 | 290 | 240 | 200 — — —
OHMS
Note to Table 5-45:
(1) This is based on single data rate I/Os.
Altera Corporation 5-51
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DC Characteristics and Timing Specifications

Table 5-46. Maximum Output Clock Toggle Rate Derating Factors (Part 2 of 4)

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

. . Dedicated Clock
Drive Column I/0 Pins Row /0 Pins Outputs

1/0 Standard

Stength ™ T T 8 | 6 | 7 | 8 | =% | 7 | -

Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed | Speed
Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade

SSTL_2_CLASS_II 16 mA 42 43 45 15 29 42 15 29 42

20 mA 41 42 | a4 | — | — | — | — | = | =

24 mA 40 42 43 — — — — — —

SSTL 18_ 6 mA 20 | 22 | 24 | 46 | 47 | 49 | 46 | 47 | 49
CLASS| 8 mA 20 | 22 | 24 | 47 | 49 | 51 | 47 | 49 | 51
10mA | 20 | 22 | 25 | 23 | 25 | 27 | 23 | 25 | 27
12mA | 19 | 23 | 26 | — | — | — | = | = | =
SSTL_18_ CLASS._II 16mA | 30 | 33 | 36 | — | — | — | — | = | =
18mA | 29 | 20 | 20 | — | — | = | = | = | =
1.8V_HSTL_CLASS_| |8mA 26 | 28 | 29 | 59 | 61 | 63 | 59 | 61 | 63

10 mA 46 47 48 65 66 68 65 66 68

12 mA 67 67 67 71 71 72 71 71 72

1.8V_HSTL_ CLASS_II 16 mA 62 65 68 — — — — — —

18 mA 59 62 65 — — — — — —

20 mA 57 59 62 — — — — — —

1.5V_HSTL_ CLASS_| 8 mA 40 40 4 28 32 36 28 32 36

10 mA 41 42 | a2 | — | — | = = | = | =

12 mA 43 | 43 | 483 | — | — | — | — | = | =

1.5V_HSTL_ CLASS_II 16 mA 18 20 21 — — — — — —
DIFFERENTIAL_SSTL_2 |8 mA 46 47 49 25 40 56 25 40 56
_CLASS_I

12 mA 67 69 70 23 42 60 23 42 60

DIFFERENTIAL_SSTL_2 [ 16 mA 42 43 45 15 29 42 15 29 42

—CLASSI 20mA | 41 | a2 [ a4 | — [ — | — | — | — | —
24amA | 40 | 42 | 43 | — | — | — | — | = | =
DIFFERENTIAL_SSTL_ |6 mA 20 | 22 | 24 | 46 | 47 | 49 | 46 | 47 | 49
18_CLASS_| 8 mA 20 | 22 | 24 | 47 | 49 | 51 | 47 | 49 | s51
10omA | 20 | 22 | 25 | 23 | 25 | 27 | 23 | 25 | 27
2mA | 19 | 23 | 26 | — | — | = | = | = | =

Altera Corporation 5-53
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8. Cyclone Il Memory Blocks

Introduction

Overview
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February 2008

Cyclone® II devices feature embedded memory structures to address the

on-chip memory needs of FPGA designs. The embedded memory
structure consists of columns of M4K memory blocks that can be

configured to provide various memory functions such as RAM, first-in
first-out (FIFO) buffers, and ROM. M4K memory blocks provide over
1 Mbit of RAM at up to 250-MHz operation (see Table 8-2 on page 8-2 for

total RAM bits per density).

The M4K blocks support the following features:

operation

modes
m  Up to 250-MHz operation

Table 8-1 summarizes the features supported by the M4K memory.

Over 1 Mbit of RAM available without reducing available logic
4,096 memory bits per block (4,608 bits per block including parity)
Variable port configurations

True dual-port (one read and one write, two reads, or two writes)

Byte enables for data input masking during writes
Initialization file to pre-load content of memory in RAM and ROM

Table 8-1. Summary of M4K Memory Features (Part 1 of 2)

Feature

M4K Blocks

Maximum performance (1)

250 MHz

Total RAM bits (including parity bits)

4,608

Configurations

4K x 1
2K x 2
1Kx 4
512x 8
512x 9
256 x 16
256 x 18
128 x 32
128 x 36

Parity bits

v/

Byte enable

v




External Memory Interfaces

Figure 9-4. €Q & €Qn Connection for QDRII SRAM Read
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Read & Write Operation

Figure 9-5 shows the data and clock relationships in QDRII SRAM
devices at the memory pins during reads. QDRII SRAM devices send data
within tcg time after each rising edge of the read clock C or C# in multi-
clock mode or the input clock K or K# in single clock mode. Data is valid
until tpoy time after each rising edge of the read clock C or C# in multi-
clock mode or the input clock K or K# in single clock mode. The CQ and
CQn clocks are edge-aligned with the read data signal. These clocks
accompany the read data for data capture in Cyclone II devices.

9-7
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External Memory Interfaces

Registers sync_reg _hand sync_reg_1 synchronize the two data
streams to the rising edge of the resynchronization clock. Figure 9-12
shows examples of functional waveforms from a double data rate input
implementation.

Figure 9-12. DDR Input Functional Waveforms
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The Cyclone II DDR input registers require you to invert the incoming
DQS signal to ensure proper data transfer. The altdqg megafunction
automatically adds the inverter on the clock port of the DQ signals. As
shown in Figure 9-11, the inverted DQS signal’s rising edge clocks
register A, its falling edge clocks register B;, and register C; aligns the
data clocked by register B; with register A; on the inverted DQS signal’s
rising edge. Ina DDR memory read operation, the last data coincides with
the falling edge of DQS signal. If you do not invert the DQS pin, you do
not get this last data because the register does not latch until the next
rising edge of the DQS signal.

9-19
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A I:l —E D)/A 10. Selectable I/0 Standards

o in Cyclone Il Devices

Introduction

Supported 1/0
Standards
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February 2008

The proliferation of I/O standards and the need for improved I/O
performance have made it critical that low-cost devices have flexible I/O
capabilities. Selectable I/O capabilities such as SSTL-18, SSTL-2, and
LVDS compatibility allow Cyclone® II devices to connect to other devices
on the same printed circuit board (PCB) that may require different
operating and I/O voltages. With these aspects of implementation easily
manipulated using the Altera® Quartus® II software, the Cyclone II
device family allows you to use low cost FPGAs while keeping pace with
increasing design complexity.

This chapter is a guide to understanding the input and output capabilities
of the Cyclone II devices, including:

Supported I/O standards

Cyclone II11/0 banks

Programmable current drive strength
I/0 termination

Pad placement and DC guidelines

For information on hot socketing, refer to the Hot Socketing & Power-On
Reset chapter in volume 1 of the Cyclone II Device Handbook.

For information on ESD specifications, refer to the Altera Reliability Report.

Cyclone II devices support the I/O standards shown in Table 10-1.

For more details on the I/O standards discussed in this section,
including target data rates and voltage values for each I/O standard,
refer to the DC Characteristics and Timing Specifications chapter in
volume 1 of the Cyclone II Device Handbook.
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Revision History

Altera Corporation

This section provides configuration information for all of the supported
configuration schemes for Cyclone® II devices. These configuration
schemes use either a microprocessor, configuration device, or download
cable. There is detailed information on how to design with Altera®
configuration devices. The last chapter provides information on JTAG
support in Cyclone II devices.

This section includes the following chapters:
B Chapter 13, Configuring Cyclone II Devices

B Chapter 14, IEEE 1149.1 (JTAG) Boundary-Scan Testing for
Cyclone II Devices

Refer to each chapter for its own specific revision history. For information
on when each chapter was updated, refer to the Chapter Revision Dates
section, which appears in the complete handbook.
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Cyclone Il Configuration Overview

Table 13-1. Cyclone Il Configuration Schemes

Configuration Scheme MSEL1 MSELO
AS (20 MHz) 0 0
PS 0 1
Fast AS (40 MHz) (1) 1 0
JTAG-based Configuration (2) (3) (3)

Notes to Table 13-1:

(1)  Only the EPCS16 and EPCS64 devices support a DCLK up to 40 MHz clock; other
EPCS devices support a DCLK up to 20 MHz. Refer to the Serial Configuration
Devices Data Sheet for more information.

(2) JTAG-based configuration takes precedence over other configuration schemes,
which means MSEL pin settings are ignored.

(3) Do notleave the MSEL pins floating; connect them to Vo or ground. These pins
support the non-JTAG configuration scheme used in production. If you are only
using JTAG configuration, you should connect the MSEL pins to ground.

You can download configuration data to Cyclone II FPGAs with the AS,
PS, or JTAG interfaces using the options in Table 13-2.

Table 13-2. Cyclone Il Device Configuration Schemes

Configuration Scheme

Description

AS configuration

Configuration using serial configuration
devices (EPCS1, EPCS4, EPCS16 or
EPCS64 devices)

PS configuration

Configuration using enhanced configuration
devices (EPC4, EPC8, and EPC16 devices),
EPC2 and EPC1 configuration devices, an
intelligent host (microprocessor), or a
download cable

JTAG-based configuration

Configuration via JTAG pins using a
download cable, an intelligent host
(microprocessor), or the Jam™ Standard
Test and Programming Language (STAPL)

13-2
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PS Configuration

13-34

Upon power-up, the Cyclone II device goes through a POR. During POR,
the device reset, holds nSTATUS and CONF_DONE low, and tri-states all
user I/0 pins. After POR, which typically lasts 100 ms, the Cyclone II
FPGA releases nSTATUS and enters configuration mode when this signal
is pulled high by the external 10-kQresistor. Once the FPGA successfully
exits POR, all user I/O pins continue to be tri-stated. Cyclone II devices
have weak pull-up resistors on the user I/O pins which are on before and
during configuration.

The configuration device also goes through a POR delay to allow the
power supply to stabilize. The maximum POR time for EPC2 or EPC1
devices is 200 ms. The POR time for enhanced configuration devices can
be set to 100 ms or 2 ms, depending on the enhanced configuration
device’s PORSEL pin setting. If the PORSEL pin is connected to ground,
the POR delay is 100 ms. If the PORSEL pin is connected to V¢, the POR
delay is 2 ms. You must power the Cyclone II device before or during the
enhanced configuration device POR time. During POR, the configuration
device transitions its OE pin low. This low signal delays configuration
because the OE pin is connected to the target device’s nSTATUS pin. When
the target and configuration devices complete POR, they both release the
nSTATUS to OE line, which is then pulled high by a pull-up resistor.

When the power supplies have reached the appropriate operating
voltages, the target FPGA senses the low-to-high transition on nCONFIG
and initiates the configuration cycle. The configuration cycle consists of
three stages: reset, configuration, and initialization.

[l=~  The Cyclone II device does not have a PORSEL pin.

Reset Stage

While nCONFIG or nSTATUS is low, the device is in reset. You can delay
configuration by holding the nCONFIG or nSTATUS pin low.

Il Veant and Vecpo of the banks where the configuration and
JTAG pins reside need to be fully powered to the appropriate
voltage levels in order to begin the configuration process.

When the nCONFIG signal goes high, the device comes out of reset and
releases the nSTATUS pin, which is pulled high by a pull-up resistor.
Enhanced configuration and EPC2 devices have an optional internal
pull-up resistor on the OE pin. You can turn on this option in the
Quartus II software from the General tab of the Device & Pin Options
dialog box. If this internal pull-up resistor is not used, you need to
connect an external 10-kQ pull-up resistor to the OE and nSTATUS line.
Once nSTATUS is released, the FPGA is ready to receive configuration
data and the configuration stage begins.

Altera Corporation
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Configuring Cyclone Il Devices

Figure 13-25. JTAG Configuration of a Single Device Using a Download Cable

Serial Configuration Device

ASDI
nCS
DCLK
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Notes to Figure 13-25:
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1kQ %
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Cyclone Il Device %1 kQ
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B> DATAO 1k i 47
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(1) The pull-up resistor should be connected to the same supply voltage as the USB Blaster, MasterBlaster (Vg pin),
ByteBlaster II, or ByteBlasterMV cable.

(2) The nCONFIG,MSEL[1..0] pinsshould be connected to support a non-JTAG configuration scheme. If only JTAG
configuration is used, connect nCONFIG to V¢, and MSEL[1..0] to ground. Pull DCLK either high or low,
whichever is convenient on your board.

(3) Pin 6 of the header is a Vg reference voltage for the MasterBlaster output driver. Vg should match the device’s
Vccio- Refer to the MasterBlaster Serial/USB Communications Cable Data Sheet for this value. In the ByteBlasterMV
cable, this pin is a no connect. In the USB Blaster and ByteBlaster II cables, this pin is connected to nCE when it is
used for active serial programming, otherwise it is a no connect.

(4) nCE must be connected to GND or driven low for successful JTAG configuration.

Altera Corporation
February 2007

ISP of Serial Configuration Device

In the second stage, the serial flash loader design in the master Cyclone II
device allows you to write the configuration data for the device chain into
the serial configuration device by using the Cyclone II JTAG interface.
The JTAG interface sends the programming data for the serial
configuration device to the Cyclone II device first. The Cyclone II device
then uses the ASMI pins to transmit the data to the serial configuration
device.
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Configuring Cyclone Il Devices

frequency (up to 40 MHz), which reduces your configuration time. In
addition, Cyclone II devices can receive a compressed configuration
bitstream and decompress this data on-the-fly in the AS or PS
configuration scheme, which further reduces storage requirements and
configuration time.

Altera Corporation 13-71
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= Cyclone Il Devices

®

Introduction This chapter provides package information for Altera® Cyclone®II
devices, including:

B Device and package cross reference
B Thermal resistance values

B Package outlines

Table 15-1 shows Cyclone II device package options.

Table 15-1. Cyclone Il Device Package Options
Device Package Pins
EP2C5 Plastic Thin Quad Flat Pack (TQFP) — Wirebond 144
Plastic Quad Flat Pack (PQFP) — Wirebond 208
Low profile FineLine BGA® — Wirebond 256
EP2C8 TQFP — Wirebond 144
PQFP — Wirebond 208
Low profile FineLine BGA — Wirebond 256
EP2C15 Low profile FineLine BGA, Option 2 — Wirebond 256
FineLine BGA, Option 3— Wirebond 484
EP2C20 PQFP — Wirebond 240
Low profile FineLine BGA, Option 2 — Wirebond 256
FineLine BGA, Option 3— Wirebond 484
EP2C35 FineLine BGA, Option 3 — Wirebond 484
Ultra FineLine BGA — Wirebond 484
FineLine BGA, Option 3 — Wirebond 672
EP2C50 FineLine BGA, Option 3 — Wirebond 484
Ultra FineLine BGA — Wirebond 484
FineLine BGA, Option 3 — Wirebond 672
EP2C70 FineLine BGA, Option 3 — Wirebond 672
FineLine BGA — Wirebond 896
Altera Corporation 15-1
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Package Outlines

Figure 15-7 shows a 672-pin FineLine BGA package outline.

Figure 15-7. 672-Pin FineLine BGA Package Outline
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