
Microchip Technology - A40MX04-3PL84 Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.

Details

Product Status Obsolete

Number of LABs/CLBs -

Number of Logic Elements/Cells -

Total RAM Bits -

Number of I/O 69

Number of Gates 6000

Voltage - Supply 3V ~ 3.6V, 4.75V ~ 5.25V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 70°C (TA)

Package / Case 84-LCC (J-Lead)

Supplier Device Package 84-PLCC (29.31x29.31)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/a40mx04-3pl84

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/a40mx04-3pl84-4493040
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array


Figures

Figure 1 Ordering Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Figure 2 42MX C-Module Implementation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Figure 3 42MX C-Module Implementation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Figure 4 42MX S-Module Implementation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Figure 5 A42MX24 and A42MX36 D-Module Implementation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Figure 6 A42MX36 Dual-Port SRAM Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Figure 7 MX Routing Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Figure 8 Clock Networks of 42MX Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Figure 9 Quadrant Clock Network of A42MX36 Devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Figure 10 42MX I/O Module  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Figure 11 PCI Output Structure of A42MX24 and A42MX36 Devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Figure 12 Silicon Explorer II Setup with 40MX  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Figure 13 Silicon Explorer II Setup with 42MX  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Figure 14 42MX IEEE 1149.1 Boundary Scan Circuitry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Figure 15 Device Selection Wizard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Figure 16 Typical Output Drive Characteristics (Based Upon Measured Data)  . . . . . . . . . . . . . . . . . . . . . . . 28
Figure 17 40MX Timing Model*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Figure 18 42MX Timing Model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Figure 19 42MX Timing Model (Logic Functions Using Quadrant Clocks) . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Figure 20 42MX Timing Model (SRAM Functions)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Figure 21 Output Buffer Delays  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Figure 22 AC Test Loads  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Figure 23 Input Buffer Delays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Figure 24 Module Delays  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Figure 25 Flip-Flops and Latches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Figure 26 Input Buffer Latches  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Figure 27 Output Buffer Latches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Figure 28 Decode Module Timing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Figure 29 SRAM Timing Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Figure 30 42MX SRAM Write Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Figure 31 42MX SRAM Synchronous Read Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Figure 32 42MX SRAM Asynchronous Read Operation—Type 1 (Read Address Controlled) . . . . . . . . . . . . 36
Figure 33 42MX SRAM Asynchronous Read Operation—Type 2 (Write Address Controlled) . . . . . . . . . . . . 37
Figure 34 42MX Junction Temperature and Voltage Derating Curves 

(Normalized to TJ = 25°C, VCCA = 5.0 V)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
Figure 35 40MX Junction Temperature and Voltage Derating Curves

(Normalized to TJ = 25°C, VCC = 5.0 V)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Figure 36 42MX Junction Temperature and Voltage Derating Curves 

(Normalized to TJ = 25°C, VCCA = 3.3 V)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Figure 37 40MX Junction Temperature and Voltage Derating Curves

(Normalized to TJ = 25°C, VCC = 3.3 V)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
Figure 38 PL44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Figure 39 PL68 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
Figure 40 PL84 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
Figure 41 PQ100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Figure 42 PQ144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Figure 43 PQ160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Figure 44 PQ208 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Figure 45 PQ240 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
Figure 46 VQ80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Figure 47 VQ100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Figure 48 TQ176 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
Figure 49 CQ208  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Figure 50 CQ256  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
DS2316 Datasheet Revision 15.0 v



Revision History
• The Transient Current, page 13 is new (SAR 36930).
• Package names were revised according to standards established in Package Mechanical Drawings 

(SAR 34774)

1.7 Revision 9.0
The following is a summary of the changes in revision 9.0 of this document

• In Table 20, page 23, the limits in VI were changed from -0.5 to VCCI + 0.5 to -0.5 to VCCA + 0.5

In Table 22, page 25, VOH was changed from 3.7 to 2.4 for the min in industrial and military. VIH had VCCI 
and that was changed to VCCA

1.8 Revision 6.0
The following is a summary of the changes in revision 6.0 of this document.

• The Ease of Integration, page 1 was updated
• The Temperature Grade Offerings, page 5 is new
• The Speed Grade Offerings, page 5 is new
• The General Description, page 6 was updated
• The MultiPlex I/O Modules, page 11 was updated
• The User Security, page 12 was updated
• Table 6, page 13 was updated
• The Power Dissipation, page 14 was updated.
• The Static Power Component, page 14 was updated
• The Equivalent Capacitance, page 15 was updated
• Figure 13, page 17 was updated
• Table 10, page 18 was updated.
• Figure 14, page 18 was updated.
• Table 11, page 19 was updated.
DS2316 Datasheet Revision 15.0 2

http://www.microsemi.com/soc/documents/PckgMechDrwngs.pdf


40MX and 42MX FPGAs
3.9.1 Mixed 5.0V/3.3V Electrical Specifications 

3.9.2 Output Drive Characteristics for 5.0 V PCI Signaling
MX PCI device I/O drivers were designed specifically for high-performance PCI systems. Figure 16, 
page 28 shows the typical output drive characteristics of the MX devices. MX output drivers are 
compliant with the PCI Local Bus Specification.

Table 22 • Mixed 5.0V/3.3V Electrical Specifications

Symbol Parameter

Commercial Commercial –F Industrial Military

UnitsMin. Max. Min. Max. Min. Max. Min. Max.

VOH1

1. Only one output tested at a time. VCCI = min.

IOH = –10 mA 2.4 2.4 V

IOH = –4 mA 2.4 2.4 V

VOL1 IOL = 10 mA 0.5 0.5 V

IOL = 6 mA 0.4 0.4 V

VIL –0.3 0.8 –0.3 0.8 –0.3 0.8 –0.3 0.8 V

VIH2

2. VIH(Min) is 2.4V for A42MX36 family. This applies only to VCCI of 5V and is not applicable to VCCI of 3.3V 

2.0 VCCA + 0.3 2.0 VCCA + 0.3 2.0 VCCA + 0.3 2.0 VCCA + 0.3 V

IL VIN = 0.5 V –10 –10 –10 –10 µA

IH VIN = 2.7 V –10 –10 –10 –10 µA

Input Transition 
Time, TR and TF

500 500 500 500 ns

C
IO

 I/O Capacitance 10 10 10 10 pF

Standby Current, 
ICC3

3. All outputs unloaded. All inputs = VCCI or GND

A42MX09 5 25 25 25 mA

A42MX16 6 25 25 25 mA

A42MX24, 
A42MX36

20 25 25 25 mA

Low Power Mode 
Standby Current

0.5 ICC – 5.0 ICC – 5.0 ICC – 5.0 mA

IIO I/O source sink 
current

Can be derived from the IBIS model (http://www.microsemi.com/soc/techdocs/models/ibis.html)

Table 23 • DC Specification (5.0 V PCI Signaling)1

Symbol Parameter

PCI MX

UnitsCondition Min. Max. Min. Max.

VCCI Supply Voltage for I/Os 4.75 5.25 4.75 5.252 V

VIH3 Input High Voltage 2.0 VCC + 0.5 2.0 VCCI + 0.3 V

VIL Input Low Voltage –0.5 0.8 –0.3 0.8 V

IIH Input High Leakage Current VIN = 2.7 V 70 — 10 µA

IIL Input Low Leakage Current VIN=0.5 V –70 — –10 µA

VOH Output High Voltage IOUT = –2 mA
IOUT = –6 mA

2.4
3.84

V

VOL Output Low Voltage IOUT = 3 mA, 6 mA 0.55 — 0.33 V
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40MX and 42MX FPGAs
A sample calculation of the absolute maximum power dissipation allowed for a TQ176 package at 
commercial temperature and still air is given in the following equation

EQ 5

The maximum power dissipation for military-grade devices is a function of jc. A sample calculation of the 
absolute maximum power dissipation allowed for CQFP 208-pin package at military temperature and still 
air is given in the following equation

EQ 6

Table 27 • Package Thermal Characteristics

Plastic Packages Pin Count jc

ja

UnitsStill Air
1.0 m/s
200 ft/min.

2.5 m/s
500 ft/min.

Plastic Quad Flat Pack 100 12.0 27.8 23.4 21.2 °C/W

Plastic Quad Flat Pack 144 10.0 26.2 22.8 21.1 °C/W

Plastic Quad Flat Pack 160 10.0 26.2 22.8 21.1 °C/W

Plastic Quad Flat Pack 208 8.0 26.1 22.5 20.8 °C/W

Plastic Quad Flat Pack 240 8.5 25.6 22.3 20.8 °C/W

Plastic Leaded Chip Carrier 44 16.0 20.0 24.5 22.0 °C/W

Plastic Leaded Chip Carrier 68 13.0 25.0 21.0 19.4 °C/W

Plastic Leaded Chip Carrier 84 12.0 22.5 18.9 17.6 °C/W

Thin Plastic Quad Flat Pack 176 11.0 24.7 19.9 18.0 °C/W

Very Thin Plastic Quad Flat Pack 80 12.0 38.2 31.9 29.4 °C/W

Very Thin Plastic Quad Flat Pack 100 10.0 35.3 29.4 27.1 °C/W

Plastic Ball Grid Array 272 3.0 18.3 14.9 13.9 °C/W

Ceramic Packages

Ceramic Pin Grid Array 132 4.8 25.0 20.6 18.7 °C/W

Ceramic Quad Flat Pack 208 2.0 22.0 19.8 18.0 °C/W

Ceramic Quad Flat Pack 256 2.0 20.0 16.5 15.0 °C/W

MaximumPowerAllowed
Max junction temp C  Max ambient temp C  – 

ja  C W  
----------------------------------------------------------------------------------------------------------------------------------------------------- 150C 70C–

28C  W
----------------------------------- 2.86W= = =

MaximumPowerAllowed
Max junction temp C  Max ambient temp C  – 

jc  C W  
----------------------------------------------------------------------------------------------------------------------------------------------------- 150C 125C–

6.3C  W
-------------------------------------- 3.97W= = =
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40MX and 42MX FPGAs
3.10 Timing Models
The following figures show various timing models.

Figure 17 • 40MX Timing Model*

Note: Values are shown for 40MX –3 speed devices at 5.0 V worst-case commercial conditions.

Figure 18 • 42MX Timing Model

Note: 1. Input module predicted routing delay

Note: 2. Values are shown for A42MX09 –3 at 5.0 V worst-case commercial conditions.
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40MX and 42MX FPGAs
Figure 35 • 40MX Junction Temperature and Voltage Derating Curves (Normalized to TJ = 25°C, VCC = 5.0 V)

Note: This derating factor applies to all routing and propagation delays

Figure 36 • 42MX Junction Temperature and Voltage Derating Curves 
(Normalized to TJ = 25°C, VCCA = 3.3 V)

Note: This derating factor applies to all routing and propagation delays

Table 30 • 42MX Temperature and Voltage Derating Factors(Normalized to TJ = 25°C, VCCA = 3.3 V)

42MX Voltage

Temperature

–55°C –40°C 0°C 25°C 70°C 85°C 125°C

3.00 0.97 1.00 1.10 1.15 1.32 1.36 1.45

3.30 0.84 0.87 0.96 1.00 1.15 1.18 1.26

3.60 0.81 0.84 0.92 0.96 1.10 1.13 1.21

Table 31 • 40MX Temperature and Voltage Derating Factors (Normalized to TJ = 25°C, VCC = 3.3 V)

40MX Voltage

Temperature

–55°C –40°C 0°C 25°C 70°C 85°C 125°C

3.00 1.08 1.12 1.21 1.26 1.50 1.64 2.00

3.30 0.86 0.89 0.96 1.00 1.19 1.30 1.59
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40MX and 42MX FPGAs
CMOS Output Module Timing4

tDLH Data-to-Pad HIGH 5.5 6.4 7.2 8.5 11.9 ns

tDHL Data-to-Pad LOW 4.8 5.5 6.2 7.3 10.2 ns

tENZH Enable Pad Z to HIGH 4.7 5.5 6.2 7.3 10.2 ns

tENZL Enable Pad Z to LOW 6.8 7.9 8.9 10.5 14.7 ns

tENHZ Enable Pad HIGH to Z 11.1 12.8 14.5 17.1 23.9 ns

tENLZ Enable Pad LOW to Z 8.2 9.5 10.7 12.6 17.7 ns

dTLH Delta LOW to HIGH 0.05 0.05 0.06 0.07 0.10 ns/pF

dTHL Delta HIGH to LOW 0.03 0.03 0.04 0.04 0.06 ns/pF

1. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating 
device performance. Post-route timing analysis or simulation is required to determine actual performance. 

2. Set-up times assume fanout of 3. Further testing information can be obtained from the Timer utility.
3. The hold time for the DFME1A macro may be greater than 0 ns. Use the Timer tool from the Designer software to check the hold 

time for this macro
4. Delays based on 35 pF loading

Table 36 • A40MX04 Timing Characteristics (Nominal 5.0 V Operation) (Worst-Case Commercial Conditions, 
VCC = 4.75 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Logic Module Propagation Delays

tPD1 Single Module 1.2 1.4 1.6 1.9 2.7 ns

tPD2 Dual-Module Macros 2.3 3.1 3.5 4.1 5.7 ns

tCO Sequential Clock-to-Q 1.2 1.4 1.6 1.9 2.7 ns

tGO Latch G-to-Q 1.2 1.4 1.6 1.9 2.7 ns

tRS Flip-Flop (Latch) Reset-to-Q 1.2 1.4 1.6 1.9 2.7 ns

Logic Module Predicted Routing Delays1

tRD1 FO = 1 Routing Delay 1.2 1.6 1.8 2.1 3.0 ns

tRD2 FO = 2 Routing Delay 1.9 2.2 2.5 2.9 4.1 ns

tRD3 FO = 3 Routing Delay 2.4 2.8 3.2 3.7 5.2 ns

tRD4 FO = 4 Routing Delay 2.9 3.4 3.9 4.5 6.3 ns

tRD8 FO = 8 Routing Delay 5.0 5.8 6.6 7.8 10.9 ns

Logic Module Sequential Timing2

tSUD Flip-Flop (Latch)
Data Input Set-Up

3.1 3.5 4.0 4.7 6.6 ns

tHD
3 Flip-Flop (Latch)

Data Input Hold
0.0 0.0 0.0 0.0 0.0 ns

tSUENA Flip-Flop (Latch)
Enable Set-Up

3.1 3.5 4.0 4.7 6.6 ns

Table 35 • A40MX02 Timing Characteristics (Nominal 3.3 V Operation) (continued)
(Worst-Case Commercial Conditions, VCC = 3.0 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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40MX and 42MX FPGAs
Input Module Predicted Routing Delays1

tIRD1 FO = 1 Routing Delay 2.9 3.3 3.8 4.5 6.3 ns

tIRD2 FO = 2 Routing Delay 3.6 4.2 4.8 5.6 7.8 ns

tIRD3 FO = 3 Routing Delay 4.4 5.0 5.7 6.7 9.4 ns

tIRD4 FO = 4 Routing Delay 5.1 5.9 6.7 7.8 11.0 ns

tIRD8 FO = 8 Routing 
Delay

8.0 9.3 10.5 12.4 17.2 ns

Global Clock Network

tCKH Input LOW to HIGH FO = 16
FO = 128

6.4
6.4

7.4
7.4

8.4
8.4

9.9
9.9

13.8
13.8

ns

tCKL Input HIGH to LOW FO = 16
FO = 128

6.8
6.8

7.8
7.8

8.9
8.9

10.4
10.4

14.6
14.6

ns

tPWH Minimum Pulse
Width HIGH

FO = 16
FO = 128

3.1
3.3

3.6
3.8

4.1
4.3

4.8
5.1

6.7
7.1

ns

tPWL Minimum Pulse
Width LOW

FO = 16
FO = 128

3.1
3.3

3.6
3.8

4.1
4.3

4.8
5.1

6.7
7.1

ns

tCKSW Maximum Skew FO = 16
FO = 128

0.6
0.8

0.6
0.9

0.7
1.0

0.8
1.2

1.2
1.6

ns

tP Minimum Period FO = 16
FO = 128

6.5
6.8

7.5
7.8

8.5
8.9

10.1
10.4

14.1
14.6

ns

fMAX Maximum Frequency FO = 16
FO = 128

113
109

105
101

96
92

83
80

50
48

MHz

TTL Output Module Timing4

tDLH Data-to-Pad HIGH 4.7 5.4 6.1 7.2 10.0 ns

tDHL Data-to-Pad LOW 5.6 6.4 7.3 8.6 12.0 ns

tENZH Enable Pad Z to HIGH 5.2 6.0 6.9 8.1 11.3 ns

tENZL Enable Pad Z to LOW 6.6 7.6 8.6 10.1 14.1 ns

tENHZ Enable Pad HIGH to Z 11.1 12.8 14.5 17.1 23.9 ns

tENLZ Enable Pad LOW to Z 8.2 9.5 10.7 12.6 17.7 ns

dTLH Delta LOW to HIGH 0.03 0.03 0.04 0.04 0.06 ns/pF

dTHL Delta HIGH to LOW 0.04 0.04 0.05 0.06 0.08 ns/pF

Table 37 • A40MX04 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial 
Conditions, VCC = 3.0 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
DS2316 Datasheet Revision 15.0 51



40MX and 42MX FPGAs
Input Module Predicted Routing Delays2

tIRD1 FO = 1 Routing Delay 2.6 2.9 3.2 3.8 5.3 ns

tIRD2 FO = 2 Routing Delay 2.9 3.2 3.6 4.3 6.0 ns

tIRD3 FO = 3 Routing Delay 3.2 3.6 4.0 4.8 6.6 ns

tIRD4 FO = 4 Routing Delay 3.5 3.9 4.4 5.2 7.3 ns

tIRD8 FO = 8 Routing Delay 4.8 5.3 6.1 7.1 10.0 ns

Global Clock Network

tCKH Input LOW to HIGH FO = 32
FO = 486

4.4
4.8

4.8
5.3

5.5
6.0

6.5
7.1

9.1
10.0

ns
ns

tCKL Input HIGH to LOW FO = 32
FO = 486

5.1
6.0

5.7
6.6

6.4
7.5

7.6
8.8

10.6
12.4

ns
ns

tPWH Minimum Pulse
Width HIGH

FO = 32
FO = 486

3.0
3.3

3.3
3.7

3.8
4.2

4.5
4.9

6.3
6.9

ns
ns

tPWL Minimum Pulse
Width LOW

FO = 32
FO = 486

3.0
3.3

3.4
3.7

3.8
4.2

4.5
4.9

6.3
6.9

ns
ns

tCKSW Maximum Skew FO = 32
FO = 486

0.8
0.8

0.8
0.8

1.0
1.0

1.1
1.1

1.6
1.6

ns
ns

tSUEXT Input Latch External 
Set-Up

FO = 32
FO = 486

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

ns
ns

TTL Output Module Timing5

tDLH Data-to-Pad HIGH 3.4 3.8 4.3 5.0 7.1 ns

tDHL Data-to-Pad LOW 4.0 4.4 5.0 5.9 8.3 ns

tENZH Enable Pad Z to HIGH 3.6 4.0 4.5 5.3 7.4 ns

tENZL Enable Pad Z to LOW 3.9 4.4 5.0 5.8 8.2 ns

tENHZ Enable Pad HIGH to Z 7.2 8.0 9.1 10.7 14.9 ns

tENLZ Enable Pad LOW to Z 6.7 7.5 8.5 9.9 13.9 ns

tGLH G-to-Pad HIGH 4.8 5.3 6.0 7.2 10.0 ns

tGHL G-to-Pad LOW 4.8 5.3 6.0 7.2 10.0 ns

tLSU I/O Latch Output Set-Up 0.7 0.7 0.8 1.0 1.4 ns

Table 43 • A42MX24 Timing Characteristics (Nominal 3.3 V Operation) (continued)(Worst-Case Commercial 
Conditions, VCCA = 3.0 V, TJ = 70°C)

Parameter / Description

–3 Speed –2 Speed –1 Speed Std Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.
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Package Pin Assignments
4 Package Pin Assignments

The following figures and tables give the details of the package pin assignments.

Figure 38 • PL44

Table 47 • PL44

PL44

Pin Number A40MX02 Function A40MX04 Function

1 I/O I/O

2 I/O I/O

3 VCC VCC

4 I/O I/O

5 I/O I/O

6 I/O I/O

7 I/O I/O

8 I/O I/O

9 I/O I/O

10 GND GND

11 I/O I/O

12 I/O I/O

13 I/O I/O

14 VCC VCC

15 I/O I/O

16 VCC VCC

17 I/O I/O

18 I/O I/O

19 I/O I/O

20 I/O I/O

441

44-Pin

PLCC
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Package Pin Assignments
10 I/O DCLK, I/O DCLK, I/O DCLK, I/O

11 I/O I/O I/O I/O

12 NC MODE MODE MODE

13 I/O I/O I/O I/O

14 I/O I/O I/O I/O

15 I/O I/O I/O I/O

16 I/O I/O I/O I/O

17 I/O I/O I/O I/O

18 GND I/O I/O I/O

19 GND I/O I/O I/O

20 I/O I/O I/O I/O

21 I/O I/O I/O I/O

22 I/O VCCA VCCI VCCI

23 I/O VCCI VCCA VCCA

24 I/O I/O I/O I/O

25 VCC I/O I/O I/O

26 VCC I/O I/O I/O

27 I/O I/O I/O I/O

28 I/O GND GND GND

29 I/O I/O I/O I/O

30 I/O I/O I/O I/O

31 I/O I/O I/O I/O

32 I/O I/O I/O I/O

33 VCC I/O I/O I/O

34 I/O I/O I/O TMS, I/O

35 I/O I/O I/O TDI, I/O

36 I/O I/O I/O WD, I/O

37 I/O I/O I/O I/O

38 I/O I/O I/O WD, I/O

39 I/O I/O I/O WD, I/O

40 GND I/O I/O I/O

41 I/O I/O I/O I/O

42 I/O I/O I/O I/O

43 I/O VCCA VCCA VCCA

44 I/O I/O I/O WD, I/O

45 I/O I/O I/O WD, I/O

46 VCC I/O I/O WD, I/O

Table 49 • PL84

PL84

Pin Number A40MX04 Function A42MX09 Function A42MX16 Function A42MX24 Function
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Package Pin Assignments
Figure 41 • PQ100

84 I/O VCCA VCCA VCCA

Table 50 • PQ 100

PQ100

Pin Number A40MX02 Function A40MX04 Function A42MX09 Function A42MX16 Function

1 NC NC I/O I/O

2 NC NC DCLK, I/O DCLK, I/O

3 NC NC I/O I/O

4 NC NC MODE MODE

5 NC NC I/O I/O

6 PRB, I/O PRB, I/O I/O I/O

7 I/O I/O I/O I/O

8 I/O I/O I/O I/O

9 I/O I/O GND GND

10 I/O I/O I/O I/O

11 I/O I/O I/O I/O

12 I/O I/O I/O I/O

13 GND GND I/O I/O

14 I/O I/O I/O I/O

15 I/O I/O I/O I/O

16 I/O I/O VCCA VCCA

17 I/O I/O VCCI VCCA

18 I/O I/O I/O I/O

Table 49 • PL84

PL84

Pin Number A40MX04 Function A42MX09 Function A42MX16 Function A42MX24 Function

1
100

100-Pin
PQFP
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Package Pin Assignments
93 VCC VCC I/O I/O

94 VCC VCC PRB, I/O PRB, I/O

95 NC I/O I/O I/O

96 NC I/O GND GND

97 NC I/O I/O I/O

98 SDI, I/O SDI, I/O I/O I/O

99 DCLK, I/O DCLK, I/O I/O I/O

100 PRA, I/O PRA, I/O I/O I/O

Table 50 • PQ 100

PQ100

Pin Number A40MX02 Function A40MX04 Function A42MX09 Function A42MX16 Function
DS2136 Datasheet Revision 15.0 96



Package Pin Assignments
95 NC I/O I/O

96 NC I/O I/O

97 NC I/O I/O

98 VCCI VCCI VCCI

99 I/O I/O I/O

100 I/O WD, I/O WD, I/O

101 I/O WD, I/O WD, I/O

102 I/O I/O I/O

103 SDO, I/O SDO, TDO, I/O SDO, TDO, I/O

104 I/O I/O I/O

105 GND GND GND

106 NC VCCA VCCA

107 I/O I/O I/O

108 I/O I/O I/O

109 I/O I/O I/O

110 I/O I/O I/O

111 I/O I/O I/O

112 NC I/O I/O

113 NC I/O I/O

114 NC I/O I/O

115 NC I/O I/O

116 I/O I/O I/O

117 I/O I/O I/O

118 I/O I/O I/O

119 I/O I/O I/O

120 I/O I/O I/O

121 I/O I/O I/O

122 I/O I/O I/O

123 I/O I/O I/O

124 I/O I/O I/O

125 I/O I/O I/O

126 GND GND GND

127 I/O I/O I/O

128 I/O TCK, I/O TCK, I/O

129 LP LP LP

130 VCCA VCCA VCCA

131 GND GND GND

Table 53 • PQ208

PQ208

Pin Number A42MX16 Function A42MX24 Function A42MX36 Function
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Package Pin Assignments
126 WD, I/O

127 I/O

128 VCCI

129 I/O

130 I/O

131 I/O

132 WD, I/O

133 WD, I/O

134 I/O

135 QCLKB, I/O

136 I/O

137 I/O

138 I/O

139 I/O

140 I/O

141 I/O

142 WD, I/O

143 WD, I/O

144 I/O

145 I/O

146 I/O

147 I/O

148 I/O

149 I/O

150 VCCI

151 VCCA

152 GND

153 I/O

154 I/O

155 I/O

156 I/O

157 I/O

158 I/O

159 WD, I/O

160 WD, I/O

161 I/O

162 I/O

Table 54 • PQ240

PQ240

Pin Number A42MX36 Function
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Package Pin Assignments
Table 58 • CQ208

CQ208

Pin Number A42MX36 Function

1 GND

2 VCCA

3 MODE

4 I/O

5 I/O

6 I/O

7 I/O

8 I/O

9 I/O

10 I/O

11 I/O

12 I/O

13 I/O

14 I/O

15 I/O

16 I/O

17 VCCA

18 I/O

19 I/O

20 I/O

21 I/O

22 GND

23 I/O

24 I/O

25 I/O

26 I/O

27 GND

28 VCCI

29 VCCA

30 I/O

31 I/O

32 VCCA

33 I/O

34 I/O

35 I/O

36 I/O
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Package Pin Assignments
96 VCCA

97 GND

98 GND

99 I/O

100 I/O

101 I/O

102 I/O

103 I/O

104 I/O

105 WD, I/O

106 WD, I/O

107 I/O

108 I/O

109 WD, I/O

110 WD, I/O

111 I/O

112 QCLKA, I/O

113 I/O

114 GND

115 I/O

116 I/O

117 I/O

118 I/O

119 VCCI

120 I/O

121 WD, I/O

122 WD, I/O

123 I/O

124 I/O

125 I/O

126 I/O

127 GND

128 NC

129 NC

130 NC

131 GND

132 I/O

Table 59 • CQ256

CQ256

Pin Number A42MX36 Function
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Package Pin Assignments
133 I/O

134 I/O

135 I/O

136 I/O

137 I/O

138 I/O

139 GND

140 I/O

141 I/O

142 I/O

143 I/O

144 I/O

145 I/O

146 I/O

147 I/O

148 I/O

149 I/O

150 I/O

151 I/O

152 I/O

153 I/O

154 I/O

155 VCCA

156 I/O

157 I/O

158 VCCA

159 VCCI

160 GND

161 I/O

162 I/O

163 I/O

164 I/O

165 GND

166 I/O

167 I/O

168 I/O

169 I/O

Table 59 • CQ256

CQ256

Pin Number A42MX36 Function
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Package Pin Assignments
207 I/O

208 I/O

209 QCLKC, I/O

210 I/O

211 WD, I/O

212 WD, I/O

213 I/O

214 I/O

215 WD, I/O

216 WD, I/O

217 I/O

218 PRB, I/O

219 I/O

220 CLKB, I/O

221 I/O

222 GND

223 GND

224 VCCA

225 VCCI

226 I/O

227 CLKA, I/O

228 I/O

229 PRA, I/O

230 I/O

231 I/O

232 WD, I/O

233 WD, I/O

234 I/O

235 I/O

236 I/O

237 I/O

238 I/O

239 I/O

240 QCLKD, I/O

241 I/O

242 WD, I/O

243 GND

Table 59 • CQ256

CQ256

Pin Number A42MX36 Function
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Package Pin Assignments
J9 GND

J10 GND

J11 GND

J12 GND

J17 VCCA

J18 I/O

J19 I/O

J20 I/O

K1 I/O

K2 I/O

K3 I/O

K4 VCCI

K9 GND

K10 GND

K11 GND

K12 GND

K17 I/O

K18 VCCA

K19 VCCA

K20 LP

L1 I/O

L2 I/O

L3 VCCA

L4 VCCA

L9 GND

L10 GND

L11 GND

L12 GND

L17 VCCI

L18 I/O

L19 I/O

L20 TCK, I/O

M1 I/O

M2 I/O

M3 I/O

M4 VCCI

M9 GND

Table 60 • BG272

BG272

Pin Number A42MX36 Function
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