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Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

Embedded - CPLDs, or Complex Programmable Logic
Devices, are highly versatile digital logic devices used in
electronic systems. These programmable components are
designed to perform complex logical operations and can
be customized for specific applications. Unlike fixed-
function ICs, CPLDs offer the flexibility to reprogram their
configuration, making them an ideal choice for various
embedded systems. They consist of a set of logic gates and
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.

Applications of Embedded - CPLDs

The applications of Embedded - CPLDs span a wide range
of industries due to their flexibility and reprogrammability.
They are commonly used in telecommunications for signal
processing and in consumer electronics for managing
device interfaces. In industrial automation, CPLDs are
employed to control machinery and manage real-time
processes. They are also found in automotive systems,
enabling advanced features like driver assistance and
infotainment control. Additionally, CPLDs are crucial in
aerospace and defense applications, where they provide
the reliability and adaptability needed for mission-critical
systems.

Common Subcategories of Embedded -
CPLDs

Within the category of Embedded - CPLDs, there are
several common subcategories based on functionality and
application requirements. General-purpose CPLDs are
widely used for a variety of logic functions. High-density
CPLDs are designed to handle more complex logic
operations and larger designs, offering greater flexibility.
Low-power CPLDs are optimized for applications where
energy efficiency is critical, such as portable devices and
battery-operated systems. There are also automotive-
grade CPLDs, which are specifically designed to meet the
stringent requirements of automotive electronics,
providing robustness and reliability in harsh environments.

Types of Embedded - CPLDs

Embedded - CPLDs can be categorized into different types
based on their architecture and capabilities. Some CPLDs
are based on EEPROM technology, allowing for easy
reprogramming and data retention without power. Flash-
based CPLDs offer faster programming times and are
suitable for applications requiring frequent updates. SRAM-
based CPLDs provide high-speed operation and are ideal
for performance-critical applications. Each type of CPLD
offers unique advantages, making it important to select the
right type based on the specific needs of the project.

Considerations for Purchasing Embedded -

Details

Product Status Active

Programmable Type In System Programmable

Delay Time tpd(1) Max 7.5 ns

Voltage Supply - Internal 1.71V ~ 1.89V

Number of Logic Elements/Blocks 160

Number of Macrocells 128

Number of Gates -

Number of I/O 79

Operating Temperature 0°C ~ 85°C (TJ)

Mounting Type Surface Mount

Package / Case 100-TFBGA

Supplier Device Package 100-MBGA (6x6)
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Table 3�26 lists the external I/O timing parameters for the 5M40Z, 5M80Z, 5M160Z, 
and 5M240Z devices.

Table 3�27 lists the external I/O timing parameters for the T144 package of the 
5M240Z device.

Table 3�26. Global Clock External I/O Timing Parameters for the 5M40Z, 5M80Z, 5M160Z, and 5M240Z Devices
(Note 1), (2)

Symbol Parameter Condition
C4 C5, I5

Unit
Min Max Min Max

tPD1 Worst case pin-to-pin delay through one LUT 10 pF — 7.9 — 14.0 n

tPD2 Best case pin-to-pin delay through one LUT 10 pF — 5.8 — 8.5 n

tSU Global clock setup time — 2.4 — 4.6 — ns

tH Global clock hold time — 0 — 0 — ns

tCO Global clock to output delay 10 pF 2.0 6.6 2.0 8.6 ns

tCH Global clock high time — 253 — 339 — ps

tCL Global clock low time — 253 — 339 — ps

tCNT
Minimum global clock period for 
16-bit counter

— 5.4 — 8.4 — ns

fCNT
Maximum global clock frequency for 16-bit 
counter

— — 184.1 — 118.3 MHz

Notes to Table 3–26:

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

(2) Not applicable to the T144 package of the 5M240Z device.

Table 3�27. Global Clock External I/O Timing Parameters for the 5M240Z Device(Note 1), (2)

Symbol Parameter Condition
C4 C5, I5

Unit
Min Max Min Max

tPD1 Worst case pin-to-pin delay through one LUT 10 pF — 9.5 — 17.7 n

tPD2 Best case pin-to-pin delay through one LUT 10 pF — 5.7 — 8.5 n

tSU Global clock setup time — 2.2 — 4.4 — ns

tH Global clock hold time — 0 — 0 — ns

tCO Global clock to output delay 10 pF 2.0 6.7 2.0 8.7 ns

tCH Global clock high time — 253 — 339 — ps

tCL Global clock low time — 253 — 339 — ps

tCNT
Minimum global clock period for 16-bit 
counter

— 5.4 — 8.4 — ns

fCNT
Maximum global clock frequency for 16-bit 
counter

— — 184.1 — 118.3 MHz

Notes to Table 3–27:

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

(2) Only applicable to the T144 package of the 5M240Z device.
MAX V Device Handbook May 2011 Altera Corporation
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Table 3–26 lists the external I/O timing parameters for the 5M40Z, 5M80Z, 5M160Z, 
and 5M240Z devices.

Table 3–27
MAX V Device Handbook May 2011 Altera Corporation
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Table 3–30
MAX V Device Handbook May 2011 Altera Corporation
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External Timing I/O Delay Adders
The I/O delay timing parameters for the I/O standard input and output adders and 
the input delays are specified by speed grade, independent of device density.

Table 3–32 through Table 3–36 on page 3–25 list the adder delays associated with I/O 
pins for all packages. If you select an I/O standard other than 3.3-V LVTTL, add the 
input delay adder to the external t SU timing parameters listed in Table 3–26 on 
page 3–20 through Table 3–31. If you select an I/O standard other than 3.3-V LVTTL 
with 16 mA drive strength and fast slew rate, add the output delay adder to the 
external tCO and tPD listed in Table 3–26 on page 3–20 through Table 3–31.
May 2011 Altera Corporation MAX V Device Handbook
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Table 3–35. External Timing Output Delay and tOD Adders for Slow Slew Rate for MAX V Devices

I/O Standard

5M40Z/ 5M80Z/ 5M160Z/
5M240Z/ 5M570Z 5M1270Z/ 5M2210Z

UnitC4 C5, I5 C4 C5, I5

Min Max Min Max Min Max Min Max

3.3-V LVTTL
16 mA — 5,913 — 6,043 — 6,612 — 6,293 ps

8 mA — 6,488 — 6,645 — 7,313 — 6,994 ps

3.3-V LVCMOS
8 mA — 5,913 — 6,043 — 6,612 — 6,293 ps

4 mA — 6,488 — 6,645 — 7,313 — 6,994 ps

2.5-V LVTTL / LVCMOS
14 mA — 9,088 — 9,222 — 10,021 — 9,702 ps

7 mA — 9,808 — 9,962 — 10,881 — 10,562 ps

1.8-V LVTTL / LVCMOS
6 mA — 21,758 — 21,782 — 21,134 — 20,815 ps

3 mA — 23,028 — 23,032 — 22,399 — 22,080 ps

1.5-V LVCMOS
4 mA — 39,068 — 39,032 — 34,499 — 34,180 ps

2 mA — 40,578 — 40,542 — 36,281 — 35,962 ps

1.2-V LVCMOS 3 mA — 69,332 — 70,257 — 55,796 — 55,477 p

3.3-V PCI 20 mA — 6,488 — 6,645 — 339 — 418 ps
May 2011 Altera Corporation MAX V Device Handbook
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