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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
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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.

© October 2008 Altera Corporation
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Logic Array Blocks

Each LAB consists of 10 LEs, LE carry chains, LAB control signals, a local interconnect,
a look-up table (LUT) chain, and register chain connection lines. There are 26 possible
unique inputs into an LAB, with an additional 10 local feedback input lines fed by LE
outputs in the same LAB. The local interconnect transfers signals between LEs in the
same LAB. LUT chain connections transfer the output of one LE’s LUT to the adjacent
LE for fast sequential LUT connections within the same LAB. Register chain
connections transfer the output of one LE’s register to the adjacent LE’s register
within an LAB. The Quartus® II software places associated logic within an LAB or
adjacent LABs, allowing the use of local, LUT chain, and register chain connections
for performance and area efficiency. Figure 2-3 shows the MAX II LAB.

Figure 2-3. MAX Il LAB Structure
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The LAB local interconnect can drive LEs within the same LAB. The LAB local
interconnect is driven by column and row interconnects and LE outputs within the
same LAB. Neighboring LABs, from the left and right, can also drive an LAB’s local
interconnect through the DirectLink connection. The DirectLink connection feature
minimizes the use of row and column interconnects, providing higher performance
and flexibility. Each LE can drive 30 other LEs through fast local and DirectLink
interconnects. Figure 2—4 shows the DirectLink connection.

© October 2008 Altera Corporation


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

2-6 Chapter 2: MAX Il Architecture
Logic Elements

Figure 2-5. LAB-Wide Control Signals
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Logic Elements

The smallest unit of logic in the MAX II 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 an LAB-wide control signal. Each LE drives all types of interconnects:
local, row, column, LUT chain, register chain, and DirectLink interconnects. See
Figure 2-6.
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MAX Il Device Handbook

functions from LE 1 to LE 10 in the same LAB. The register chain connection allows
the register output of one LE to connect directly to the register input of the next LE in
the LAB for fast shift registers. The Quartus II Compiler automatically takes
advantage of these resources to improve utilization and performance. Figure 2-11
shows the LUT chain and register chain interconnects.

Figure 2-11. LUT Chain and Register Chain Interconnects
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The C4 interconnects span four LABs up or down from a source LAB. Every LAB has
its own set of C4 interconnects to drive either up or down. Figure 2-12 shows the C4
interconnect connections from an LAB in a column. The C4 interconnects can drive
and be driven by column and row IOEs. For LAB interconnection, a primary LAB or
its vertical LAB neighbor can drive a given C4 interconnect. C4 interconnects can
drive each other to extend their range as well as drive row interconnects for column-
to-column connections.
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The UFM block communicates with the logic array similar to LAB-to-LAB interfaces.
The UFM block connects to row and column interconnects and has local interconnect
regions driven by row and column interconnects. This block also has DirectLink

interconnects for fast connections to and from a neighboring LAB. For more

information about the UFM interface to the logic array, see “User Flash Memory

Block” on page 2-18.
Table 2-2 shows the MAX II device routing scheme.

Table 2-2. MAX Il Device Routing Scheme
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Note to Table 2-2:

(1) These categories are interconnects.

Global Signals

Each MAX I device has four dual-purpose dedicated clock pins (GCLK] 3. . 0] , two
pins on the left side and two pins on the right side) that drive the global clock network

for clocking, as shown in Figure 2-13. These four pins can also be used as general-
purpose I/ O if they are not used to drive the global clock network.

The four global clock lines in the global clock network drive throughout the entire

device. The global clock network can provide clocks for all resources within the
device including LEs, LAB local interconnect, IOEs, and the UFM block. The global

clock lines can also be used for global control signals, such as clock enables,
synchronous or asynchronous clears, presets, output enables, or protocol control

signals such as TRDY and | RDY for PCI. Internal logic can drive the global clock
network for internally-generated global clocks and control signals. Figure 2-13 shows

the various sources that drive the global clock network.

MAX Il Device Handbook
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Figure 2-17. EPM570, EPM1270, and EPM2210 UFM Block LAB Row Interface
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MultiVolt Core

The MAX II architecture supports the MultiVolt core feature, which allows MAX II
devices to support multiple V levels on the Vcenr supply. An internal linear voltage
regulator provides the necessary 1.8-V internal voltage supply to the device. The
voltage regulator supports 3.3-V or 2.5-V supplies on its inputs to supply the 1.8-V
internal voltage to the device, as shown in Figure 2-18. The voltage regulator is not
guaranteed for voltages that are between the maximum recommended 2.5-V
operating voltage and the minimum recommended 3.3-V operating voltage.

The MAXIIG and MAXIIZ devices use external 1.8-V supply. The 1.8-V V. external
supply powers the device core directly.

Figure 2-18. MultiVolt Core Feature in MAX Il Devices
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Figure 2-19. MAX I I0E Structure
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Note to Figure 2-19:
(1) Available in EPM1270 and EPM2210 devices only.

1/0 Blocks

The IOEs are located in 1/O blocks around the periphery of the MAX II device. There
are up to seven IOEs per row I/0O block (5 maximum in the EPM240 device) and up to
four IOEs per column I/O block. Each column or row I/ O block interfaces with its
adjacent LAB and MultiTrack interconnect to distribute signals throughout the device.
The row I/0 blocks drive row, column, or DirectLink interconnects. The columnI/O
blocks drive column interconnects.
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Figure 2-21 shows how a column I/O block connects to the logic array.

Figure 2-21. Column 1/0 Block Connection to the Interconnect (Note 1)
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Note to Figure 2-21:
(1) Each of the four I0Es in the column 1/0 block can have one dat a_out orf ast _out output, one OE output, and one dat a_i n input.

/0 Standards and Banks
MAX II device IOEs support the following I/O standards:
m 3.3-VLVITL/LVCMOS

2.5-V LVTITL/LVCMOS

1.8-V LVTTL/LVCMOS

1.5-V LVCMOS

3.3-V PCI

MAX Il Device Handbook © October 2008 Altera Corporation
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I/0 Structure

Schmitt Trigger

1=

Tahle 2-5. MAX Il Devices and Speed Grades that Support 3.3-V PCI Electrical Specifications and
Meet PCI Timing

Device 33-MHz PCI 66-MHz PCI

EPM1270 All Speed Grades -3 Speed Grade

EPM2210 All Speed Grades -3 Speed Grade

The input buffer for each MAX I device I/O pin has an optional Schmitt trigger
setting for the 3.3-V and 2.5-V standards. The Schmitt trigger allows input buffers to
respond to slow input edge rates with a fast output edge rate. Most importantly,
Schmitt triggers provide hysteresis on the input buffer, preventing slow-rising noisy
input signals from ringing or oscillating on the input signal driven into the logic array.
This provides system noise tolerance on MAXII inputs, but adds a small, nominal
input delay.

The JTAG input pins (TM5, TCK, and TDI ) have Schmitt trigger buffers that are always
enabled.

The TCK input is susceptible to high pulse glitches when the input signal fall time is
greater than 200 ns for all I/O standards.

Output Enable Signals

Each MAX II IOE output buffer supports output enable signals for tri-state control.
The output enable signal can originate from the GCLK[ 3. . 0] global signals or from
the MultiTrack interconnect. The MultiTrack interconnect routes output enable signals
and allows for a unique output enable for each output or bidirectional pin.

MAX 1II devices also provide a chip-wide output enable pin (DEV_CE) to control the
output enable for every output pin in the design. An option set before compilation in
the Quartus II software controls this pin. This chip-wide output enable uses its own
routing resources and does not use any of the four global resources. If this option is
turned on, all outputs on the chip operate normally when DEV_CE is asserted. When
the pin is deasserted, all outputs are tri-stated. If this option is turned off, the DEV_OE
pinis disabled when the device operates in user mode and is available as a user I/O

pin.

Programmable Drive Strength

The output buffer for each MAX I device I/O pin has two levels of programmable
drive strength control for each of the LVITL and LVCMOS 1/0 standards.
Programmable drive strength provides system noise reduction control for high
performance I/O designs. Although a separate slew-rate control feature exists, using
the lower drive strength setting provides signal slew-rate control to reduce system
noise and signal overshoot without the large delay adder associated with the
slew-rate control feature. Table 2—6 shows the possible settings for the I/O standards
with drive strength control. The Quartus II software uses the maximum current
strength as the default setting. The PCI I/O standard is always set at 20 mA with no
alternate setting.

© QOctober 2008  Altera Corporation MAX I Device Handbook
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Referenced Documents

Real-Time ISP

Design Security

For systems that require more than DC logic level control of I/O pins, the real-time
ISP feature allows you to update the CFM block with a new design image while the
current design continues to operate in the SRAM logic array and I/O pins. A new
programming file is updated into the MAXII device without halting the original
design’s operation, saving down-time costs for remote or field upgrades. The updated
CFM block configures the new design into the SRAM upon the next power cycle. It is
also possible to execute an immediate configuration of the SRAM without a power
cycle by using a specific sequence of ISP commands. The configuration of SRAM
without a power cycle takes a specific amount of time (t.onpg). During this time, the
I/0O pins are tri-stated and weakly pulled-up to Vc.

All MAX II devices contain a programmable security bit that controls access to the
data programmed into the CFM block. When this bit is programmed, design
programming information, stored in the CFM block, cannot be copied or retrieved.
This feature provides a high level of design security because programmed data within
flash memory cells is invisible. The security bit that controls this function, as well as
all other programmed data, is reset only when the device is erased. The SRAM is also
invisible and cannot be accessed regardless of the security bit setting. The UFM block
data is not protected by the security bit and is accessible through JTAG or logic array
connections.

Programming with External Hardware

MAX II devices can be programmed by downloading the information via in-circuit
testers, embedded processors, the Altera®ByteblasterMV™, MasterBlaster™,
ByteBlaster™ II, and USB-Blaster cables.

BP Microsystems, System General, and other programming hardware manufacturers
provide programming support for Altera devices. Check their websites for device
support information.

Referenced Documents

This chapter references the following documents:
m  DC and Switching Characteristics chapter in the MAX II Device Handbook

m [EEE 1149.1 (JTAG) Boundary-Scan Testing for MAX II Devices chapter in the MAX II
Device Handbook

m  Real-Time ISP and ISP Clamp for MAX II Devices chapter in the MAX II Device
Handbook

m  Using Jam STAPL for ISP via an Embedded Processor chapter in the MAX II Device
Handbook
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Document Revision History

Table 3-5 shows the revision history for this chapter.

Table 3-5. Document Revision History

Date and Revision | Changes Made Summary of Changes
October 2008, m Updated New Document Format. —
version 1.6
December 2007, m Added warning note after Table 3—1. —
version 1.5 m Updated Table 3-3 and Table 3—4.

m Added “Referenced Documents” section.
December 2006, m Added document revision history. —
version 1.4
June 2005, m Added text and Table 3-4. —
version 1.3
June 2005, m Updated text on pages 3-5 to 3-8. —
version 1.3
June 2004, m Corrected Figure 3-1. Added CFM acronym. —
version 1.1
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Hot Socketing Feature Implementation in MAX Il Devices

1/0 Pins Remain Tri-Stated during Power-Up

A device that does not support hot-socketing may interrupt system operation or cause
contention by driving out before or during power-up. In a hot socketing situation, the
MAX II device’s output buffers are turned off during system power-up. MAX 11
devices do not drive out until the device attains proper operating conditions and is
fully configured. Refer to “Power-On Reset Circuitry” on page 4-5 for information
about turn-on voltages.

Signal Pins Do Not Drive the V., or V... Power Supplies

MAXII devices do not have a current path from I/O pins or GCLK] 3. . 0] pins to the
Vecio 0r Veenr pins before or during power-up. A MAX I device may be inserted into
(or removed from) a system board that was powered up without damaging or
interfering with system-board operation. When hot socketing, MAX II devices may
have a minimal effect on the signal integrity of the backplane.

AC and DC Specifications

You can power up or power down the V¢, and Vi pins in any sequence. During
hot socketing, the I/O pin capacitance is less than 8 pF. MAX II devices meet the
following hot socketing specifications:

B The hot socketing DC specification is: | Liopy | < 300 pA.
B The hot socketing AC specification is: | Liopy | <8 mA for 10 ns or less.

MAXII devices are immune to latch-up when hot socketing. If the TCK JTAG input
pinis driven high during hot socketing, the current on that pin might exceed the
specifications above.

Liopin is the current at any user I/O pin on the device. The AC specification applies
when the device is being powered up or powered down. This specification takes into
account the pin capacitance but not board trace and external loading capacitance.
Additional capacitance for trace, connector, and loading must be taken into
consideration separately. The peak current duration due to power-up transients is

10 ns or less.

The DC specification applies when all V. supplies to the device are stable in the
powered-up or powered-down conditions.

Hot Socketing Feature Implementation in MAX Il Devices

MAX Il Device Handbook

The hot socketing feature turns off (tri-states) the output buffer during the power-up
event (either V ey 0r Voo supplies) or power-down event. The hot-socket circuit
generates an internal HOTSCKT signal when either V., 0r Vo is below the
threshold voltage during power-up or power-down. The HOTSCKT signal cuts off the
output buffer to make sure that no DC current (except for weak pull-up leaking) leaks
through the pin. When V. ramps up very slowly during power-up, V.. may still be
relatively low even after the power-on reset (POR) signal is released and device
configuration is complete.
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Figure 4-2. Transistor-Level Diagram of MAX II Device 1/0 Buffers
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The CMOS output drivers in the I/ O pins intrinsically provide electrostatic discharge
(ESD) protection. There are two cases to consider for ESD voltage strikes: positive
voltage zap and negative voltage zap.

A positive ESD voltage zap occurs when a positive voltage is present on an I/O pin
due to an ESD charge event. This can cause the N+ (Drain)/ P-Substrate junction of
the N-channel drain to break down and the N+ (Drain)/P-Substrate/ N+ (Source)
intrinsic bipolar transistor turn on to discharge ESD current from I/O pin to GND.
The dashed line (see Figure 4-3) shows the ESD current discharge path during a
positive ESD zap.

Figure 4-3. ESD Protection During Positive Voltage Zap
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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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Chapter 5: DC and Switching Characteristics

Operating Conditions

Programming/Erasure Specifications

Table 5-3 shows the MAX II device family programming/erasure specifications.

Table 5-3. MAX |l Device Programming/Erasure Specifications

Parameter

Typical

Maximum

Unit

Erase and reprogram cycles

100 (1)

Cycles

Note to Table 5-3:
(1) This specification applies to the UFM and configuration flash memory (CFM) blocks.

DC Electrical Characteristics
Table 5-4 shows the MAX II device family DC electrical characteristics.

Table 5-4. MAX Il Device DC Electrical Characteristics (Nofe 1) (Part 1 of 2)

Symbol Parameter Conditions Minimum | Typical | Maximum Unit
I, Input pin leakage Vi =Vgomaxto 0OV (2) -10 — 10 HA
current
loz Tri-stated 1/0 pin Vo =Veomaxto 0V (2) -10 — 10 PA
leakage current
loosTannay Veenr SUPPlY current MAX I devices — 12 — mA
(standby) (3) MAX 11G devices — 2 — mA
EPM240Z (Commercial — 25 90 pA
grade) (4)
EPM240Z (Industrial — 25 139 HA
grade) (5)
EPM570Z (Commercial — 27 96 HA
grade) (4)
EPM570Z (Industrial — 27 152 HA
grade) (5)
Vscumrr (6) | Hysteresis for Schmitt | Vego=3.3V — 400 — mV
trigger inpUt (7) VCC\0= 25V _ 190 _ mv
lecpowerup Veenr SUPPIY current MAX |1 devices — 55 — mA
during power-up (6)  ["\AX 11G and MAX 11Z — 40 — mA
devices
ReuiLue Value of I/0 pin pull-up | Veao=3.3V (9) 5 — 25 kQ
resistor during user Veao = 2.5V (9) 10 _ 40 kO
mode and in-system
programming Vewo=1.8V (9) 25 — 60 kQ
Vccm: 15V (9) 45 — 95 kQ

© August 2009

Altera Corporation

MAX 11 Device Handbook



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

5-14 Chapter 5: DC and Switching Characteristics
Timing Model and Specifications

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
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Table 5-21. UFM Block Internal Timing Microparameters (Part 2 of 3)

Symbol

Parameter

MAX 11/ MAX lIG

MAX liZ

-3 Speed
Grade

-4 Speed | -5 Speed

Grade Grade

-6 Speed
Grade

-7 Speed
Grade

-8 Speed
Grade

Max | Min | Max | Min | Max

Max

Min | Max

Min | Max | Unit

tDDS

Data register data in
setup to data register
clock

20

— |20 | — | 20 | —

20

tDDH

Data register data in
hold from data
register clock

20

20

20 | —

20 | — | ns

Program signal to
data clock hold time

Maximum delay
between program
rising edge to UFM
busy signal rising
edge

90| — |960| — | 960

960

— | 960

— 1960 | ns

Minimum delay
allowed from UFM
busy signal going low
to program signal
going low

20

20

20 | —

20 | — | ns

topux

Maximum length of
busy pulse during a
program

00| — |[100| — | 100

100

— | 100

— | 100 | ps

Minimum erase signal
to address clock hold
time

Maximum delay
between the erase
rising edge to the
UFM busy signal
rising edge

90| — |960| — | 960

960

— | 960

— | 960 | ns

Minimum delay
allowed from the UFM
busy signal going low
to erase signal going
low

20

20

20 | —

20 | — | ns

tEPMX

Maximum length of
busy pulse during an
erase

500 | — |500| — | 500

500

— | 500

— | 500 | ms

tDCO

Delay from data
register clock to data
register output
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Figure 5-4. UFM Program Waveforms
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Figure 5-5. UFM Erase Waveform
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Table 5-22. Routing Delay Internal Timing Microparameters

MAX Il / MAX IIG MAX 11Z
-3 Speed -4 Speed -5 Speed -6 Speed —7 Speed -8 Speed
Grade Grade Grade Grade Grade Grade
Routing Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
tes — 429 — 556 — 687 — (1) — (1) — (1) ps
th — 326 — 423 — 521 — (1) — (1) — (1) ps
tioca — 330 — 429 — 529 — (1) — (1) — (1) ps

Note to Table 5-22:
(1) The numbers will only be available in a later revision.
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Table 5-26 shows the external I/O timing parameters for EPM2210 devices.
Table 5-26. EPM2210 Global Clock External I/0 Timing Parameters
MAX 11 / MAX 11G
-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 delay 10 pF — 7.0 — 9.1 — 11.2 ns
through 1 look-up table
(LUT)
tons Best case pin-to-pin delay 10 pF — 3.7 — 48 — 59 ns
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 delay 10 pF 2.0 4.6 2.0 6.0 2.0 7.4 ns
ton Global clock high time — 166 — 216 — 266 — ps
to Global clock low time — 166 — 216 — 266 — ps
tonr Minimum global clock — 3.3 — 4.0 — 5.0 — ns
period for
16-bit counter
fonr Maximum global clock — — 304.0 — 247.5 — 2011 MHz
frequency for 16-bit counter (1)

Note to Table 5-26:

(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.

External Timing 1/0 Delay Adders

The I/O delay timing parameters for I/O standard input and output adders, and
input delays are specified by speed grade independent of device density.

Table 5-27 through Table 5-31 show the adder delays associated with I/O pins for all
packages. The delay numbers for -3, —4, and -5 speed grades shown in Table 5-27
through Table 5-33 are based on an EPM1270 device target, while -6, -7, and -8 speed
grade values are based on an EPM570Z device target. If an I/O standard other than
3.3-V LVTTL is selected, add the input delay adder to the external tg, timing
parameters shown in Table 5-23 through Table 5-26. If an I/O standard other than
3.3-V LVTTL with 16 mA drive strength and fast slew rate is selected, add the output
delay adder to the external t., and t,, shown in Table 5-23 through Table 5-26.

Table 5-27. External Timing Input Delay Adders (Part 1 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-V LVTTL Without Schmitt | — 0 — 0 — 0 — 0 — 0 — 0 ps
Trigger
With Schmitt — | 334 | — | 434 | — | 535 | — | 387 | — | 434 | — | 442 | ps
Trigger
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Table 5-33. MAX Il Maximum Qutput Clock Rate for I/0

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

1/0 Standard Grade Grade Grade Grade Grade Grade
3.3-V LVTTL 304 304 304 304 304 304 MHz
3.3-V LVCMOS 304 304 304 304 304 304 MHz
2.5-V LVTTL 220 220 220 220 220 220 MHz
2.5-V LVCMOS 220 220 220 220 220 220 MHz
1.8-V LVTTL 200 200 200 200 200 200 MHz
1.8-V LVCMOS 200 200 200 200 200 200 MHz
1.5-V LVCMOS 150 150 150 150 150 150 MHz
3.3-V PCI 304 304 304 304 304 304 MHz

JTAG Timing Specifications
Figure 5-6 shows the timing waveforms for the JTAG signals.

Figure 5-6. MAX Il JTAG Timing Waveforms
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Table 5-34 shows the JTAG Timing parameters and values for MAX II devices.
Table 5-34. MAX Il JTAG Timing Parameters (Part 1 of 2)

Symbol Parameter Min Max Unit
tee (1) TCK clock period for Vg, = 3.3V 55.5 — ns
TCK clock period for Vg, =2.9V 62.5 — ns
TCK clock period for Vg, =1.8V 100 — ns
TCK clock period for Vg, = 1.5V 143 — ns
tien TCK clock high time 20 — ns
el TCK clock low time 20 — ns
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