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Introduction

The MAXe II family of instant-on, non-volatile CPLDs is based on a 0.18-um,
6-layer-metal-flash process, with densities from 240 to 2,210 logic elements (LEs) (128
to 2,210 equivalent macrocells) and non-volatile storage of 8 Kbits. MAX II devices
offer high I/O counts, fast performance, and reliable fitting versus other CPLD
architectures. Featuring MultiVolt core, a user flash memory (UFM) block, and
enhanced in-system programmability (ISP), MAXII devices are designed to reduce
cost and power while providing programmable solutions for applications such as bus
bridging, I/O expansion, power-on reset (POR) and sequencing control, and device
configuration control.

Features
The MAXII CPLD has the following features:
m Low-cost, low-power CPLD
m Instant-on, non-volatile architecture
m Standby current as low as 25 nA
|

Provides fast propagation delay and clock-to-output times

Provides four global clocks with two clocks available per logic array block (LAB)
m  UFM block up to 8 Kbits for non-volatile storage

m  MultiVolt core enabling external supply voltages to the device of either
33V/25Vorl8V

m  MultiVolt I/O interface supporting 3.3-V, 2.5-V, 1.8-V, and 1.5-V logic levels

m Bus-friendly architecture including programmable slew rate, drive strength,
bus-hold, and programmable pull-up resistors

m Schmitt triggers enabling noise tolerant inputs (programmable per pin)

m 1/Os are fully compliant with the Peripheral Component Interconnect Special
Interest Group (PCI SIG) PCI Local Bus Specification, Revision 2.2 for 3.3-V
operation at 66 MHz

m Supports hot-socketing

®m Built-in Joint Test Action Group (JTAG) boundary-scan test (BST) circuitry
compliant with IEEE Std. 1149.1-1990

m ISP circuitry compliant with IEEE Std. 1532
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MAXII devices have an internal linear voltage regulator which supports external
supply voltages of 3.3 V or 2.5V, regulating the supply down to the internal operating
voltage of 1.8 V. MAXIIG and MAX IIZ devices only accept 1.8 V as the external
supply voltage. MAXIIZ devices are pin-compatible with MAX IIG devices in the
100-pin Micro FineLine BGA and 256-pin Micro FineLine BGA packages. Except for
external supply voltage requirements, MAX Il and MAX II G devices have identical
pin-outs and timing specifications. Table 1-5 shows the external supply voltages

supported by the MAXII family.

Table 1-5. MAX Il External Supply Voltages

EPM240G
EPM570G
EPM240 EPM1270G
EPM570 EPM2210G
EPM1270 EPM240z
Devices EPM2210 EPM570Z (1)
MultiVolt core external supply voltage (Veonr) (2) 33V,25V 1.8V
MultiVolt 1/0 interface voltage levels (Veeo) 15V,1.8V, 25V, 33V 1.5V,18V, 25V, 33V

Notes to Table 1-5:

(1) MAX1IG and MAX I1Z devices only accept 1.8 VV on their VCCl NT pins. The 1.8-V Ve iy external supply powers the device core directly.
(2) MAX Il devices operate internally at 1.8 V.

Referenced Documents

This chapter references the following documents:

m  DC and Switching Characteristics chapter in the MAX II Device Handbook

m MAXII Logic Element to Macrocell Conversion Methodology white paper

Document Revision History

Table 1-6 shows the revision history for this chapter.

Table 1-6. Document Revision History

Date and Revision Changes Made Summary of Changes
August 2009, m Updated Table 1-2. Added information for speed grade —8
version 1.9
October 2008, m Updated “Introduction” section. —
version 1.8 = Updated new Document Format.

December 2007, m Updated Table 1-1 through Table 1-5. Updated document with MAX [IZ information.
versiont.7 = Added “Referenced Documents” section.

December 2006, m Added document revision history. —
version 1.6
August 2006, m Minor update to features list. —
version 1.5
July 2006, m Minor updates to tables. —
version 1.4

MAX Il Device Handbook
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Chapter 2: MAX Il Architecture
Functional Description

Figure 2-1 shows a functional block diagram of the MAX II device.

Figure 2-1. MAX Il Device Block Diagram

MultiTrack
Interconnect

N D S DA M

Logic Logic Logic
Element Element Element

L] [ ] [ ]

L] L] [ ] e o o

L] [ ] [ ]
Logic Logic Logic . Logic Array
Element Element Element BLock (LAB)
Logic Logic Logic
Element Element Element

L) L] L]

L] L] [ ] e o o

° L] L]
Logic Logic Logic
Element Element Element

o L] L]

L] L[] L]

o L] L]

MultiTrack

Interconnect

MAX Il Device Handbook

Each MAXII device contains a flash memory block within its floorplan. On the
EPM240 device, this block is located on the left side of the device. On the EPM570,
EPM1270, and EPM2210 devices, the flash memory block is located on the bottom-left
area of the device. The majority of this flash memory storage is partitioned as the
dedicated configuration flash memory (CFM) block. The CFM block provides the non-
volatile storage for all of the SRAM configuration information. The CFM
automatically downloads and configures the logic and I/O at power-up, providing
instant-on operation.

For more information about configuration upon power-up, refer to the Hot Socketing
and Power-On Reset in MAX II Devices chapter in the MAX II Device Handbook.

A portion of the flash memory within the MAXII device is partitioned into a small
block for user data. This user flash memory (UFM) block provides 8,192 bits of
general-purpose user storage. The UFM provides programmable port connections to
the logic array for reading and writing. There are three LAB rows adjacent to this
block, with column numbers varying by device.

Table 2—1 shows the number of LAB rows and columns in each device, as well as the
number of LAB rows and columns adjacent to the flash memory area in the EPM570,
EPM1270, and EPM2210 devices. The long LAB rows are full LAB rows that extend
from one side of row I/O blocks to the other. The short LAB rows are adjacent to the
UEFM block; their length is shown as width in LAB columns.
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Table 2-1. MAX Il Device Resources

LAB Rows
Short LAB Rows
Devices UFM Blocks LAB Columns | Long LAB Rows (Width) (1) Total LABs
EPM240 1 6 4 — 24
EPM570 1 12 4 3(3) 57
EPM1270 1 16 7 3(5) 127
EPM2210 1 20 10 3(7) 221

Note to Table 2-1:
(1) The width is the number of LAB columns in length.

Figure 2-2 shows a floorplan of a MAX I device.

Figure 2-2. MAX Il Device Floorplan (Note 1)
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Note to Figure 2-2:

(1) The device shown isan EPM570 device. EPM1270 and EPM2210 devices have a similar floorplan with more LABs. For EPM240 devices, the CFM
and UFM blocks are located on the left side of the device.
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Logic Elements

Normal Mode

The normal mode is suitable for general logic applications and combinational
functions. In normal mode, four data inputs from the LAB local interconnect are
inputs to a four-input LUT (see Figure 2-7). The Quartus II Compiler automatically
selects the carry-in or the data3 signal as one of the inputs to the LUT. Each LE can use
LUT chain connections to drive its combinational output directly to the next LE in the
LAB. Asynchronous load data for the register comes from the data3 input of the LE.
LEs in normal mode support packed registers.

Figure 2-7. LE in Normal Mode
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(1) This signal is only allowed in normal mode if the LE is at the end of an adder/subtractor chain.

Dynamic Arithmetic Mode

The dynamic arithmetic mode is ideal for implementing adders, counters,
accumulators, wide parity functions, and comparators. An LE in dynamic arithmetic
mode uses four 2-input LUTs configurable as a dynamic adder/subtractor. The first
two 2-input LUTs compute two summations based on a possible carry-in of 1 or 0; the
other two LUTs generate carry outputs for the two chains of the carry-select circuitry.
As shown in Figure 2-8, the LAB carry-in signal selects either the car r y-i n0O or
carry-inl chain. The selected chain’s logic level in turn determines which parallel sum
is generated as a combinational or registered output. For example, when
implementing an adder, the sum output is the selection of two possible calculated
sums:

datal + data2 + carry inO
or

datal + data2 + carry-inl
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The other two LUTs use the datal and data2 signals to generate two possible carry-out
signals: one for a carry of 1 and the other for a carry of 0. The carry-i n0 signal acts
as the carry-select for the car r y- out O output and car r y- i nl acts as the carry-
select for the car r y- out 1 output. LEs in arithmetic mode can drive out registered
and unregistered versions of the LUT output.

The dynamic arithmetic mode also offers clock enable, counter enable, synchronous
up/down control, synchronous clear, synchronous load, and dynamic
adder/subtractor options. The LAB local interconnect data inputs generate the
counter enable and synchronous up/down control signals. The synchronous clear
and synchronous load options are LAB-wide signals that affect all registers in the
LAB. The Quartus II software automatically places any registers that are not used by
the counter into other LABs. The addnsub LAB-wide signal controls whether the LE
acts as an adder or subtractor.

Figure 2-8. LE in Dynamic Arithmetic Mode
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Carry-Select Chain

The carry-select chain provides a very fast carry-select function between LEs in
dynamic arithmetic mode. The carry-select chain uses the redundant carry calculation
to increase the speed of carry functions. The LE is configured to calculate outputs for a
possible carry-in of 0 and carry-in of 1 in parallel. The carry-i nO andcarry-inl
signals from a lower-order bit feed forward into the higher-order bit via the parallel
carry chain and feed into both the LUT and the next portion of the carry chain. Carry-
select chains can begin in any LE within an LAB.
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User Flash Memory Block

Internal Oscillator

Program, Erase,

As shown in Figure 2-15, the dedicated circuitry within the UFM block contains an
oscillator. The dedicated circuitry uses this internally for its read and program
operations. This oscillator's divide by 4 output can drive out of the UFM block as a
logic interface clock source or for general-purpose logic clocking. The typical OSC
output signal frequency ranges from 3.3 to 5.5 MHz, and its exact frequency of
operation is not programmable.

and Busy Signals

The UFM block’s dedicated circuitry automatically generates the necessary internal
program and erase algorithm once the PROGRAMor ERASE input signals have been
asserted. The PROGRAMor ERASE signal must be asserted until the busy signal
deasserts, indicating the UFM internal program or erase operation has completed. The
UFM block also supports JTAG as the interface for programming and/or reading.

For more information about programming and erasing the UFM block, refer to the
Using User Flash Memory in MAX II Devices chapter in the MAX II Device Handbook.

Auto-Increment Addressing

Serial Interface

The UFM block supports standard read or stream read operations. The stream read is
supported with an auto-increment address feature. Deasserting the ARSHI FT signal
while clocking the ARCLK signal increments the address register value to read
consecutive locations from the UFM array.

The UFM block supports a serial interface with serial address and data signals. The
internal shift registers within the UFM block for address and data are 9 bits and 16 bits
wide, respectively. The Quartus II software automatically generates interface logic in
LEs for a parallel address and data interface to the UFM block. Other standard
protocol interfaces such as SPI are also automatically generated in LE logic by the
Quartus II software.

For more information about the UFM interface signals and the Quartus II LE-based
alternate interfaces, refer to the Using User Flash Memory in MAX II Devices chapter in
the MAX II Device Handbook.

UFM Block to Logic Array Interface

MAX Il Device Handbook

The UFM block is a small partition of the flash memory that contains the CFM block,
as shown in Figure 2-1 and Figure 2-2. The UFM block for the EPM240 device is
located on the left side of the device adjacent to the left most LAB column. The UFM
block for the EPM570, EPM1270, and EPM2210 devices is located at the bottom left of
the device. The UFM input and output signals interface to all types of interconnects
(R4 interconnect, C4 interconnect, and DirectLink interconnect to/from adjacent LAB
rows). The UFM signals can also be driven from global clocks, GCLK[ 3. . 0] . The
interface region for the EPM240 device is shown in Figure 2-16. The interface regions
for EPM570, EPM1270, and EPM2210 devices are shown in Figure 2-17.
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Document Revision History

Table 2-8 shows the revision history for this chapter.

Table 2-8. Document Revision History

Date and Revision

Changes Made

Summary of Changes

October 2008, m Updated Table 2—4 and Table 2—6. —
version 2.2 m Updated “I/0 Standards and Banks” section.

m Updated New Document Format.
March 2008, m Updated “Schmitt Trigger” section. —
version 2.1
December 2007, m Updated “Clear and Preset Logic Control” section. Updated document with
version 2.0 = Updated “MultiVolt Core” section. MAX1IZ information.

m Updated “MultiVolt I/0 Interface” section.

m Updated Table 2—7.

m Added “Referenced Documents” section.
December 2006, m Minor update in “Internal Oscillator” section. Added document —
version 1.7 revision history.
August 2006, m Updated functional description and 1/0 structure sections. —
version 1.6
July 2006, m Minor content and table updates. —
vervion 1.5
February 2006, m Updated “LAB Control Signals” section. —
version 1.4 = Updated “Clear and Preset Logic Control” section.

m Updated “Internal Oscillator” section.

m Updated Table 2-5.
August 2005, m Removed Note 2 from Table 2-7. —
version 1.3
December 2004, m Added a paragraph to page 2-15. —
version 1.2
June 2004, m Added CFM acronym. Corrected Figure 2-19. —
version 1.1
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Introduction

MAXe II devices offer hot socketing, also known as hot plug-in or hot swap, and
power sequencing support. Designers can insert or remove a MAX Il board in a
system during operation without undesirable effects to the system bus. The hot
socketing feature removes some of the difficulties designers face when using
components on printed circuit boards (PCBs) that contain a mixture of 3.3-, 2.5-, 1.8-,
and 1.5-V devices.

The MAX II device hot socketing feature provides:

m Board or device insertion and removal

m Support for any power-up sequence

m  Non-intrusive I/O buffers to system buses during hot insertion
This chapter contains the following sections:

m “MAX I Hot-Socketing Specifications” on page 4-1

m “Power-On Reset Circuitry” on page 4-5

MAX 1l Hot-Socketing Specifications

MAX II devices offer all three of the features required for the hot-socketing capability
listed above without any external components or special design requirements. The
following are hot-socketing specifications:

m The device can be driven before and during power-up or power-down without
any damage to the device itself.

m I/O pins remain tri-stated during power-up. The device does not drive out before
or during power-up, thereby affecting other buses in operation.

m Signal pins do not drive the V¢, or Vo power supplies. External input signals
to device I/O pins do not power the device V01 Vo power supplies via
internal paths. This is true if the Vo and the Vo supplies are held at GND.

Altera uses GND as reference for the hot-socketing and 1/O buffers circuitry designs.
You must connect the GND between boards before connecting the V¢, and the V¢
power supplies to ensure device reliability and compliance to the hot-socketing
specifications.

Devices Can Be Driven hefore Power-Up

Signals can be driven into the MAX I device I/O pins and GCLK][ 3. . 0] pins before
or during power-up or power-down without damaging the device. MAX Il devices
support any power-up or power-down sequence (Vccior, Vecior Veaos Veaor Yo,
simplifying the system-level design.
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Power-On Reset Circuitry

Power-Up Characteristics

I

MAX Il Device Handbook

When power is applied to a MAX I device, the POR circuit monitors V¢, and
begins SRAM download at an approximate voltage of 1.7 V or 1.55 V for MAX IIG and
MAX IIZ devices. From this voltage reference, SRAM download and entry into user
mode takes 200 to 450 ps maximum, depending on device density. This period of time
is specified as tconmg in the power-up timing section of the DC and Switching
Characteristics chapter in the MAX II Device Handbook.

Entry into user mode is gated by whether all V., banks are powered with sufficient
operating voltage. If VI and V., are powered simultaneously, the device enters
user mode within the teoypg Specifications. If Vo is powered more than teoypg after
Ve the device does not enter user mode until 2 ps after all Vo banks are powered.

For MAX Il and MAX IIG devices, when in user mode, the POR circuitry continues to
monitor the V. (but not V) voltage level to detect a brown-out condition. If
there is a V. voltage sag at or below 1.4 V during user mode, the POR circuit resets
the SRAM and tri-states the I/O pins. Once V. rises back to approximately 1.7 V
(or 1.55 'V for MAXIIG devices), the SRAM download restarts and the device begins
to operate after tooymctime has passed.

For MAX IIZ devices, the POR circuitry does not monitor the V. and V., voltage
levels after the device enters user mode. If there is a V¢ Voltage sag below 1.4 V
during user mode, the functionality of the device will not be guaranteed and you
must power down the V¢ to 0 V for a minimum of 10 ps before powering the V¢
and Vo up again. Once V. rises from 0 V back to approximately 1.55 V, the
SRAM download restarts and the device begins to operate after toypmg time has
passed.

Figure 4-5 shows the voltages for POR of MAX I, MAX IIG, and MAX IIZ devices
during power-up into user mode and from user mode to power-down or brown-out.

All Veenrand Ve pins of all banks must be powered on MAX I devices before
entering user mode.

© October 2008 Altera Corporation
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Referenced Documents
This chapter refereces the following documents:
m  DC and Switching Characteristics chapter in the MAX II Device Handbook

m  Using MAX II Devices in Multi-Voltage Systems chapter in the MAX II Device
Handbook

Document Revision History

Table 4-1 shows the revision history for this chapter.

Tahle 4-1. Document Revision History

Date and Revision | Changes Made Summary of Changes
October 2008, m Updated “MAX Il Hot-Socketing Specifications” and “Power-On —
version2.1 Reset Circuitry” sections.

m Updated New Document Format.
December 2007, m Updated “Hot Socketing Feature Implementation in MAX I Updated document with
version 2.0 Devices” section. MAX 11Z information.

m Updated “Power-On Reset Circuitry” section.

m Updated Figure 4-5.

m Added “Referenced Documents” section.
December 2006, m Added document revision history. —
version 1.5
February 2006, m Updated “MAX Il Hot-Socketing Specifications” section. —
version 1.4 m Updated “AC and DC Specifications” section.

m Updated “Power-On Reset Circuitry” section.
June 2005, m Updated AC and DC specifications on page 4-2. —
version 1.3
December 2004, m Added content to Power-Up Characteristics section. —
version 1.2 = Updated Figure 4-5.
June 2004, m Corrected Figure 4-2. —
version 1.1

MAX Il Device Handbook © October 2008 Altera Corporation


http://www.altera.com/literature/hb/max2/max2_mii51005.pdf
http://www.altera.com/literature/hb/max2/max2_mii51009.pdf
http://www.altera.com/literature/hb/max2/max2_mii5v1.pdf

Chapter 5: DC and Switching Characteristics
Operating Conditions

5-5

Output Drive Characteristics
Figure 5-1 shows the typical drive strength characteristics of MAX II devices.

Figure 5-1. Output Drive Characteristics of MAX Il Devices
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Note to Figure 5-1:
(1) The DC output current per pin is subject to the absolute maximum rating of Table 5-1.

I/0 Standard Specifications
Table 5-5 through Table 5-10 show the MAX Il device family I/O standard

specifications.
Table 5-5. 3.3-V LVTTL Specifications

Symbol Parameter Conditions Minimum Maximum Unit
Veeio I/0 supply voltage — 3.0 3.6 v
Viy High-level input voltage — 1.7 4.0 v
Vi Low-level input voltage — -05 0.8 v
Vou High-level output voltage | I0H =—-4 mA (7) 2.4 — V
Voo Low-level output voltage IOL=4mA (1) — 0.45 V

Table 5-6. 3.3-V LVCMOS Specifications (Part 1 of 2)

Symbol Parameter Conditions Minimum Maximum Unit
Voo I/0 supply voltage — 3.0 3.6 v
Viy High-level input voltage — 1.7 4.0 \Y
Vi Low-level input voltage — -0.5 0.8 V
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Timing Model and Specifications
Table 5-13. MAX Il Device Timing Model Status ~ (Part 2 of 2)
Device Preliminary Final

EPM1270 — v

EPM2210 — v

Note to Table 5-13:

(1) The MAX I1Z device timing models are only available in the Quartus |1 software

version 8.0 and later.

Performance

Table 5-14 shows the MAXII device performance for some common designs. All
performance values were obtained with the Quartus II software compilation of

megafunctions. Performance values for -3, -4, and -5 speed grades are based on an
EPM1270 device target, while -6, -7, and -8 speed grades are based on an EPM570Z
device target.

Table 5-14. MAX Il Device Performance

Performance
Resources Used MAX Il / MAX IIG MAX iz
-3 -4 -5 -6 -7 -8
Resource | Design Size and UFM | Speed | Speed | Speed | Speed | Speed | Speed
Used Function Mode | LEs | Blocks | Grade | Grade | Grade | Grade | Grade | Grade | Unit
LE 16-bit counter (1) — 16 0 304.0 | 2475 | 201.1 | 184.1 | 1235 | 118.3 | MHz
64-hit counter (7) — 64 0 2015 | 154.8 | 125.8 | 832 832 | 80.5 | MHz
16-to-1 multiplexer — 11 0 6.0 8.0 93 17.4 173 | 20.4 ns
32-to-1 multiplexer — 24 0 741 9.0 11.4 12.5 228 | 253 ns
16-bit XOR function — 0 5.1 6.6 8.2 9.0 15.0 16.1 ns
16-bit decoder with — 0 5.2 6.6 8.2 9.2 150 | 16.1 ns
single address line
UFM 512 x 16 None 3 1 10.0 | 100 10.0 10.0 100 | 10.0 | MHz
512 x 16 SPI@2) | 37 1 8.0 8.0 8.0 9.7 9.7 9.7 | MHz
512 x 8 Parallel | 73 1 (4) 4) (4) (4) (4) (4) | MHz
(3)
512 x 16 lC (3) | 142 1 100 100 100 100 100 100 | kHz
(5) (5) (5) (5) (5) (5)

Notes to Table 5-14:

(

@
@
(@
(

)
)
)
5)

MAX Il Device Handbook

1) This design is a binary loadable up counter.
This design is configured for read-only operation in Extended mode. Read and write ability increases the number of LEs used.
This design is configured for read-only operation. Read and write ability increases the number of LEs used.
This design is asynchronous.
The I°C megafunction is verified in hardware up to 100-kHz serial clock line (SCL) rate.
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Tahle 5-20. ty; IOE Microparameter Adders for Slow Slew Rate

MAX Il / MAX IIG MAX 11z
-3 Speed -4 Speed -5 Speed —6 Speed -7 Speed -8 Speed
Grade Grade Grade Grade Grade Grade
Standard Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
3.3-VLVTTL 16mA| — | 206 | — | -20 | — | 247 | — |1,433| — | 1,446 | — |1,454| ps
8mA | — | 891 | — | 665 | — | 438 | — |1,332| — |[1345| — | 1,348 | ps
3.3-VLVCMOS | 8mA | — | 206 | — | -20 | — |-247 | — |1,433| — |1,446 | — |1,454| ps
4mA | — | 891 | — | 665 | — | 438 | — |1,332| — |1,345| — | 1,348 | ps
2.5-V LVTTL/ 14mA| — | 22| — | 4 | — |-231| — | 213 | — | 208 | — | 213 | ps
LVCMOS 7mA | — [oa3 | — [ 717 | — 1[40 — [ 166 | — | 161 | — | 166 | ps
3.3-V PCI 20mA| — | 161 | — | 210 | — | 258 | — [1,332| — |[1,345| — [ 1,348 | ps

"=~ The default slew rate setting for MAX II devices in the Quartus II design software is
“fast”.

Table 5-21. UFM Block Internal Timing Microparameters (Part 1 of 3)

MAX 1l / MAX lIG MAX iz
-3Speed | -4Speed | -5Speed | -6 Speed | -7 Speed | -8 Speed
Grade Grade Grade Grade Grade Grade
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
tacw Addressregisterclock | 100 | — | 100 | — | 100 | — | 100 | — | 100 | — | 100 | — | ns
period
tasu Address register shift | 20 | — | 20 | — 20 | — | 20| — | 20| — |20 | — | ns

signal setup to
address register clock
tan Address registershift | 20 | — | 20 | — | 20 | — | 20 | — | 20 | — | 20 | — | ns
signal hold to address
register clock

tans Address registerdata | 20 | — | 20 | — 200 | — | 20| —| 20| — |20 | — | ns
in setup to address
register clock

taon Address registerdata | 20 | — | 20 | — 20 | — | 20| — | 20| — |20 | — | ns
in hold from address
register clock

tooik Data register clock 100 | — | 100 | — | 100 | — | 100 | — | 100 | — [ 100 | — | ns
period
toss Data register shift 60 | — | 60 | — 60 | — | 60 | — | 60 | — | 60 | — | ns

signal setup to data
register clock

tosw Data register shift 20| —| 20| —| 20| —| 20| — |20 — |20 | —] ns
signal hold from data
register clock

MAX Il Device Handbook © August 2009 Altera Corporation
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Table 5-24. EPM570 Global Clock External I/0 Timing Parameters  (Part 2 of 2)
MAX Il / MAX lIG MAX 112
-3 Speed —4 Speed -5 Speed —6 Speed —7Speed | -8 Speed
Grade Grade Grade Grade Grade Grade

Symbol Parameter Condition | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
Tour Maximum — — | 3040 — |2475| — |2011| — |[1841| — |1235| — [118.3 | MHz

global clock (1)

frequency for

16-bit counter

Note to Table 5-24:

(1) The maximum frequency is limited by the 1/0 standard on the clock input pin. The 16-bit counter critical delay performs faster than this global clock input
pin maximum frequency.

Table 5-25 shows the external I/O timing parameters for EPM1270 devices.

Table 5-25. EPM1270 Global Clock External I/0 Timing Parameters

MAX Il / MAX lIG
-3 Speed Grade | -4 Speed Grade | -5 Speed Grade
Symbol Parameter Condition Min Max Min Max Min Max Unit
toos Worst case pin-to-pin 10 pF — 6.2 — 8.1 — 10.0 ns
delay through 1 look-up
table (LUT)
tone Best case pin-to-pin 10 pF — 3.7 — 48 — 59 ns
delay through 1 LUT
to Global clock setup time — 1.2 — 1.5 — 1.9 — ns
ty Global clock hold time — 0 — 0 — 0 — ns
teo Global clock to output 10 pF 2.0 4.6 2.0 59 2.0 7.3 ns
delay
ton Global clock high time — 166 — 216 — 266 — ps
to Global clock low time — 166 — 216 — 266 — ps
towr Minimum global clock — 3.3 — 4.0 — 5.0 — ns
period for
16-bit counter
fonr Maximum global clock — — 304.0 (1) — 247.5 — 2011 | MHz
frequency for 16-bit
counter

Note to Tabhle 5-25:

(1) The maximum frequency is limited by the I/0 standard on the clock input pin. The 16-bit counter critical delay performs faster than this global
clock input pin maximum frequency.

MAX Il Device Handbook
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Table 5-27. External Timing Input Delay Adders (Part 2 of 2)

MAX Il / MAX lIG MAX liz
-3Speed | -4Speed | -5Speed | -6Speed | -7Speed | -8 Speed
Grade Grade Grade Grade Grade Grade
1/0 Standard Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
3.3-VLVCMOS | Without Schmitt | — 0 — 0 — 0 — 0 — 0 — 0 ps
Trigger
With Schmitt — | 334 | — | 434 | — | 535 | — | 387 | — | 434 | — | 442 | ps
Trigger
2.5-VLVTTL/ | WithoutSchmitt | — | 23 | — | 30 | — | 37 — | 42 | — | 43 | — | 43 | ps
LVCMOS Trigger
With Schmitt — [ 339 | — | 441 | — | 543 | — | 429 | — | 476 | — | 483 | ps
Trigger
1.8-VLVTTL/ | WithoutSchmitt | — | 291 | — | 378 | — | 466 | — [ 378 | — | 373 | — | 373 | ps
LVCMOS Trigger
1.5-V LVCMOS | WithoutSchmitt | — | 681 | — | 885 | — [ 1,090 | — [ 681 | — | 622 | — | 658 | ps
Trigger
3.3-V PCl Without Schmitt | — 0 — 0 — 0 — 0 — 0 — 0 ps
Trigger
Table 5-28. External Timing Input Delay ts.0s Adders for GCLK Pins
MAX Il / MAX lIG MAX liz
-3 Speed -4 Speed -5 Speed | —6Speed | -7 Speed -8 Speed
Grade Grade Grade Grade Grade Grade
1/0 Standard Min | Max | Min | Max | Min| Max | Min | Max | Min | Max | Min | Max | Unit
3.3-V LVTTL Without Schmitt | — 0 — 0 — 0 — 0 — 0 — 0 ps
Trigger
With Schmitt — | 308 | — | 400 | — | 493 | — [ 387 | — | 434 | — | 442 | ps
Trigger
3.3-VLVCMOS | Without Schmitt | — 0 — 0 — 0 — 0 — 0 — 0 ps
Trigger
With Schmitt — | 308 | — | 400 | — | 493 | — | 387 | — | 434 | — | 442 | ps
Trigger
2.5-VLVTTL/ | WithoutSchmitt | — | 21 — 27 | — | 33 — | 42 | — | 43 | — | 43 ps
LVCMOS Trigger
With Schmitt — | 4283 | — | 550 | — | 677 | — | 429 | — | 476 | — | 483 | ps
Trigger
1.8-VLVTTL/ | WithoutSchmitt | — | 353 | — | 459 | — | 565 | — | 378 | — | 373 | — | 373 | ps
LVCMOS Trigger
1.5-V LVCMOS | WithoutSchmitt | — | 855 | — | 1,111| — | 1368 | — | 681 | — | 622 | — | 658 | ps
Trigger
3.3-V PCl Without Schmitt | — 6 — 7 — 9 — 0 — 0 — 0 ps
Trigger

MAX Il Device Handbook
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Table 5-31. MAX Il IOE Programmable Delays

MAX Il / MAX lIG MAX l1Z
-3 Speed -4 Speed -5 Speed -6 Speed -7 Speed -8 Speed
Grade Grade Grade Grade Grade Grade
Parameter Min | Max |Min| Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input Delay from Pin to — 1225 | — | 1592 | — (1960 — |1,838| — 2171 | — | 2214 | ps
Internal Cells = 1
Input Delay from Pin to — 89 — | 115 | — | 142 | — | %69 | — | 609 | — | 616 ps
Internal Cells =0

Maximum Input and Output Clock Rates

Table 5-32 and Table 5-33 show the maximum input and output clock rates for
standard I/O pins in MAX II devices.

Table 5-32. MAX Il Maximum Input Clock Rate for I/0

MAX 11/ MAX 11G MAX 11z
-3 Speed | -4Speed | -5Speed | -6 Speed | -7 Speed | -8 Speed

1/0 Standard Grade Grade Grade Grade Grade Grade Unit

3.3-V LVTTL Without Schmitt 304 304 304 304 304 304 MHz
Trigger

With Schmitt 250 250 250 250 250 250 MHz
Trigger

3.3-V LVCMOS Without Schmitt 304 304 304 304 304 304 MHz
Trigger

With Schmitt 250 250 250 250 250 250 MHz
Trigger

2.5-V LVTTL Without Schmitt 220 220 220 220 220 220 MHz
Trigger

With Schmitt 188 188 188 188 188 188 MHz
Trigger

2.5-V LVCMOS Without Schmitt 220 220 220 220 220 220 MHz
Trigger

With Schmitt 188 188 188 188 188 188 MHz
Trigger

1.8-V LVTTL Without Schmitt 200 200 200 200 200 200 MHz
Trigger

1.8-V LVCMOS Without Schmitt 200 200 200 200 200 200 MHz
Trigger

1.5-V LVCMOS Without Schmitt 150 150 150 150 150 150 MHz
Trigger

3.3-V PCI Without Schmitt 304 304 304 304 304 304 MHz
Trigger
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Software

MAXe II devices are supported by the Altera® Quartus® I design software with new,
optional MAX+PLUSe® IIlook and feel, which provides HDL and schematic design
entry, compilation and logic synthesis, full simulation and advanced timing analysis,
and device programming. Refer to the Design Software Selector Guide for more
details about the Quartus II software features.

The Quartus II software supports the Windows XP/2000/NT, Sun Solaris, Linux Red
Hat v8.0, and HP-UX operating systems. It also supports seamless integration with
industry-leading EDA tools through the NativeLink interface.

Device Pin-Outs

Printed device pin-outs for MAX II devices are available on the Altera website
(www.altera.com).

Ordering Information

Figure 6-1 describes the ordering codes for MAX II devices. For more information
about a specific package, refer to the Package Information chapter in the MAXII Device
Handbook.

Figure 6-1. MAXII Device Packaging Ordering Information

’7 EPM 240 G T 100 (o] 3 ES —‘

Family Signature Optional Suffix

EPM: MAX 1l Indicates specific device
options or shipment method
ES: Engineering sample

Device T\
evice Type N: Lead-free packaging

240: 240 Logic Elements
570: 570 Logic Elements

1270: 1,270 Logic Elements . .
2210: 2,210 Logic Elements 3,4,5,6,7,or 8, with 3 being the fastest

Speed Grade

Product-Line Suffix

—— Operating Temperature
Indicates device type

G: 1.8-V Vgnr low-power device C:  Commercial temperature (T, = 0° C to 85° C)
z: 1.8V Voyr ZEro-power device I: Industrial temperature (T, = -40° C to 100° C)
Blank (noidentifier):  2.5-V or 3.3-V V7 device A: Automotive temperature (T, = -40° C to 125° C)
Package Type

T: Thin quad flat pack (TQFP)
F: FineLine BGA
M: Micro FineLine BGA

Pin Count

Number of pins for a particular package
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Referenced Documents

This chapter references the following document:

m Package Information chapter in the MAX II Device Handbook

Document Revision History

Table 6-1 shows the revision history for this chapter.

Table 6-1. Document Revision History

Date and Revision Changes Made Summary of Changes
August 2009, m Updated Figure 6-1. Added information for speed
version 1.6 grade -8
October 2008, m Updated New Document Format. —
version 1.5
December 2007, m Added “Referenced Documents” section. Updated document with
version 1.4 = Updated Figure 6-1. MAX 11Z information.
December 2006, m Added document revision history. —
version 1.3
October 2006, m Updated Figure 6-1. —
version 1.2
June 2005, m Removed Dual Marking section. —
version 1.1
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