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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.
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Product Status Active

Number of LABs/CLBs 32256

Number of Logic Elements/Cells -

Total RAM Bits 294912

Number of I/O 684

Number of Gates 2000000

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature -55°C ~ 125°C (TA)

Package / Case 1152-BGA

Supplier Device Package 1152-FPBGA (35x35)
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2 – Detailed Specifications

Operating Conditions
Table 2-1 lists the absolute maximum ratings of Axcelerator devices. Stresses beyond the ratings may
cause permanent damage to the device. Exposure to Absolute Maximum rated conditions for extended
periods may affect device reliability. Devices should not be operated outside the recommendations in
Table 2-2.  

Power-Up/Down Sequence
All Axcelerator I/Os are tristated during power-up until normal device operating conditions are reached,
when I/Os enter user mode. VCCDA should be powered up before (or coincidentally with) VCCA and
VCCI to ensure the behavior of user I/Os at system start-up. Conversely, VCCDA should be powered
down after (or coincidentally with) VCCA and VCCI. Note that VCCI and VCCA can be powered up in any
sequence with respect to each other, provided the requirement with respect to VCCDA is satisfied.

Table 2-1 • Absolute Maximum Ratings

Symbol Parameter Limits Units

VCCA DC Core Supply Voltage –0.3 to 1.7 V

VCCI DC I/O Supply Voltage –0.3 to 3.75 V

VREF DC I/O Reference Voltage –0.3 to 3.75 V

VI Input Voltage –0.5 to 4.1 V

VO Output Voltage –0.5 to 3.75 V

TSTG Storage Temperature –60 to +150 °C

VCCDA* Supply Voltage for Differential I/Os –0.3 to 3.75 V

Note: * Should be the maximum of all VCCI.

Table 2-2 •  Recommended Operating Conditions

Parameter Range Commercial Industrial Military Units

Ambient Temperature (TA)1 0 to +70 –40 to +85 –55 to +125 °C

1.5 V Core Supply Voltage 1.425 to 1.575 1.425 to 1.575 1.425 to 1.575 V

1.5 V I/O Supply Voltage 1.425 to 1.575 1.425 to 1.575 1.425 to 1.575 V

1.8 V I/O Supply Voltage 1.71 to 1.89 1.71 to 1.89 1.71 to 1.89 V

2.5 V I/O Supply Voltage 2.375 to 2.625 2.375 to 2.625 2.375 to 2.625 V

3.3 V I/O Supply Voltage 3.0 to 3.6 3.0 to 3.6 3.0 to 3.6 V

VCCDA Supply Voltage 3.0 to 3.6 3.0 to 3.6 3.0 to 3.6 V

VPUMP Supply Voltage 3.0 to 3.6 3.0 to 3.6 3.0 to 3.6 V

Notes:
1. Ambient temperature (TA) is used for commercial and industrial grades; case temperature (TC) is used for

military grades.
2. TJ max = 125°C
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Axcelerator Family FPGAs
Timing Characteristics
Refer to Table 2-62 on page 2-55 for more information on carry-chain timing.

Note: The carry-chain sequence can end on either C-cell.
Figure 2-30 •  Carry-Chain Sequencing of C-Cells
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Detailed Specifications
R-Cell
Introduction
The R-cell, the sequential logic resource of the Axcelerator devices, is the second logic module type in
the AX family architecture. It includes clock inputs for all eight global resources of the Axcelerator
architecture as well as global presets and clears (Figure 2-31).
The main features of the R-cell include the following:

• Direct connection to the adjacent logic module through the hardwired connection DCIN. DCIN is
driven by the DCOUT of an adjacent C-cell via the Direct-Connect routing resource, providing a
connection with less than 0.1 ns of routing delay.

• The R-cell can be used as a standalone flip-flop. It can be driven by any C-cell or I/O modules
through the regular routing structure (using DIN as a routable data input). This gives the option of
using the R-Cell as a 2:1 MUXed flip-flop as well.

• Provision of data enable-input (S0).
• Independent active-low asynchronous clear (CLR).
• Independent active-low asynchronous preset (PSET). If both CLR and PSET are low, CLR has

higher priority.
• Clock can be driven by any of the following (CKP selects clock polarity):

– One of the four high performance hardwired fast clocks (HCLKs)
– One of the four routed clocks (CLKs)
– User signals

• Global power-on clear (GCLR) and preset (GPSET), which drive each flip-flop on a chip-wide
basis. 
– When the Global Set Fuse option in the Designer software is unchecked (by default),

GCLR = 0 and GPSET = 1 at device power-up. When the option is checked, GCLR = 1 and
GPSET = 0. Both pins are pulled High when the device is in user mode. Refer to the
"Simulation Support for GCLR/GPSET in Axcelerator" section of the Antifuse Macro Library
Guide for information on simulation support for GCLR and GPSET.

• S0, S1, PSET, and CLR can be driven by routed clocks CLKE/F/G/H or user signals. 
• DIN and S1 can be driven by user signals.

As with the C-cell, the configuration of the R-cell to perform various functions is handled automatically for
the user through Microsemi's extensive macro library (see the Antifuse Macro Library Guide for a
complete listing of available AX macros).  

Figure 2-31 • R-Cell
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Detailed Specifications
Vertical and Horizontal Routing 
Vertical and Horizontal Tracks provide both local and long distance routing (Figure 2-37 on page 2-62).
These tracks are composed of both short-distance, segmented routing and across-chip routing tracks
(segmented at core tile boundaries). The short-distance, segmented routing resources can be
concatenated through antifuse connections to build longer routing tracks.
These short-distance routing tracks can be used within and between SuperClusters or between modules
of non-adjacent SuperClusters. They can be connected to the Output Tracks and to any logic module
input (R-cell, C-cell, Buffer, and TX module).
The across-chip horizontal and vertical routing provides long-distance routing resources. These
resources interface with the rest of the routing structures through the RX and TX modules (Figure 2-37).
The RX module is used to drive signals from the across-chip horizontal and vertical routing to the Output
Tracks within the SuperCluster. The TX module is used to drive vertical and horizontal across-chip
routing from either short-distance horizontal tracks or from Output Tracks. The TX module can also be
used to drive signals from vertical across-chip tracks to horizontal across-chip tracks and vice versa. 

Figure 2-36 • FastConnect Routing

Figure 2-37 • Horizontal and Vertical Tracks
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Detailed Specifications
Glitch Elimination
An analog filter is added to each FIFO controller to guarantee glitch-free FIFO-flag logic.

Overflow and Underflow Control
The counter MSB keeps track of the difference between the read address (RA) and the write address
(WA). The EMPTY flag is set when the read and write addresses are equal. To prevent underflow, the
write address is double-sampled by the read clock prior to comparison with the read address (part A in
Figure 2-64). To prevent overflow, the read address is double-sampled by the write clock prior to
comparison to the write address (part B in Figure 2-64). 

FIFO Configurations
Unlike the RAM, the FIFO's write width and read width cannot be specified independently. For the FIFO,
the write and read widths must be the same. The WIDTH pins are used to specify one of six allowable
word widths, as shown in Table 2-96.

The DEPTH pins allow RAM cells to be cascaded to create larger FIFOs. The four pins allow depths of 2,
4, 8, and 16 to be specified. Table 2-86 on page 2-87 describes the FIFO depth options for various data
width and memory blocks. 

Interface 
Figure 2-65 on page 2-99 shows a logic block diagram of the Axcelerator FIFO module.   

Cascading FIFO Blocks
FIFO blocks can be cascaded to create deeper FIFO functions. When building larger FIFO blocks, if the
word width can be fractured in a multi-bit FIFO, the fractured word configuration is recommended over a
cascaded configuration. For example, 256x36 can be configured as two blocks of 256x18. This should be
taken into account when building the FIFO blocks manually. However, when using SmartGen, the user
only needs to specify the depth and width of the necessary FIFO blocks. SmartGen automatically
configures these blocks to optimize performance.

Figure 2-64 • Overflow and Underflow Control

Table 2-96 • FIFO Width Configurations

WIDTH(2:0) W x D

000 1 x 4k

001 2 x 2k

010 4 x 1k

011 9 x 512

100 18 x 256

101 36 x 128

11x reserved

A B

= EMPTY

WA

RA
RCLK = FULL

RA
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Axcelerator Family FPGAs
mode if desired. Please note, if the I/O bank is not disabled, differential I/Os belonging to the I/O bank will
still consume normal power, even when operating in the low power mode.
The Axcelerator device will resume normal operation 10μs after the LP pin is pulled Low. 
To further reduce power consumption, the internal charge pump can be bypassed and an external power
supply voltage can be used instead. This saves the internal charge-pump operating current, resulting in
no DC current draw. The Axcelerator family devices have a dedicated "VPUMP" pin that can be used to
access an external charge pump device. In normal chip operation, when using the internal charge pump,
VPUMP should be tied to GND. When the voltage level on VPUMP is set to 3.3V, the internal charge pump
is turned off, and the VPUMP voltage will be used as the charge pump voltage. Adequate voltage
regulation (i.e. high drive, low output impedance, and good decoupling) should be used at VPUMP.
In addition, any PLL in use can be powered down to further reduce power consumption. This can be
done with the PowerDown pin driven Low. Driving this pin High restarts the PLL with the output clock(s)
being stable once lock is restored.

JTAG
Axcelerator offers a JTAG interface that is compliant with the IEEE 1149.1 standard. The user can
employ the JTAG interface for probing a design and performing any JTAG Public Instructions as defined
in the Table 2-103. 

Interface
The interface consists of four inputs: Test Mode Select (TMS), Test Data In (TDI), Test Clock (TCK), TAP
Controller Reset (TRST), and an output, Test Data Out (TDO). TMS, TDI, and TRST have on-chip pull-up
resistors.

TRST
TRST (Test-Logic Reset) is an active-low, asynchronous reset signal to the TAP controller. The TRST
input can be used to reset the Test Access Port (TAP) Controller to the TRST state. The TAP Controller
can be held at this state permanently by grounding the TRST pin. To hold the JTAG TAP controller in the
TRST state, it is recommended to connect TRST to ground via a 1 kΩ resistor.
There is an optional internal pull-up resistor available for the TRST input that can be set by the user at
programming. Care should be exercised when using this option in combination with an external tie-off to
ground.
An on-chip power-on-reset (POWRST) circuit is included. POWRST has the same function as "TRST,"
but it only occurs at power-up or during recovery from a VCCA and/or VCCDA voltage drop.

Table 2-103 • JTAG Instruction Code
Instruction (IR4:IR0) Binary Code
Extest 00000

Preload / Sample 00001

Intest 00010

USERCODE 00011

IDCODE 00100

HIGHZ 01110

CLAMP 01111

Diagnostic 10000

Reserved All others

Bypass 11111
Revision 18 2-107
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Axcelerator Family FPGAs
GND  R4

GND  T16

GND  T3

GND  U17

GND  U2

GND  V1

GND  V18

GND/LP  E5

NC  A10

NC  A11

NC  A12

NC  A13

NC  A8

NC  A9

NC  B12

NC  F15

NC  F4

NC  G15

NC  G4

NC  H14

NC  H15

NC  H5

NC  J1

NC  J14

NC  J15

NC  J5

NC  K14

NC  K15

NC  K5

NC  L14

NC  L15

NC  L5

NC  M4

NC  M5

NC  N17

FG324

AX125 Function
Pin 

Number

NC  N4

NC  N5

NC  R12

NC  R13

NC  R6

NC  R7

NC  T12

NC  T6

NC  U16

NC  V17

PRA  E9

PRB  D9

PRC  P10

PRD  R10

TCK  E6

TDI  D7

TDO  D5

TMS  D4

TRST  D6

VCCA  E15

VCCA  G10

VCCA  G11

VCCA  G5

VCCA  G8

VCCA  G9

VCCA  H12

VCCA  H7

VCCA  J12

VCCA  J7

VCCA  K12

VCCA  K7

VCCA  L12

VCCA  L7

VCCA  M10

VCCA  M11

FG324

AX125 Function
Pin 

Number

VCCA  M8

VCCA  M9

VCCA  P4

VCCA  R15

VCCPLA  D8

VCCPLB  E7

VCCPLC  B11

VCCPLD  E11

VCCPLE  R11

VCCPLF  P12

VCCPLG  U8

VCCPLH  P8

VCCDA  B3

VCCDA  D14

VCCDA  E10

VCCDA  J2

VCCDA  K16

VCCDA  P15

VCCDA  P9

VCCDA  R5

VCCIB0  F7

VCCIB0  F8

VCCIB0  F9

VCCIB1  F10

VCCIB1  F11

VCCIB1  F12

VCCIB2  G13

VCCIB2  H13

VCCIB2  J13

VCCIB3  K13

VCCIB3  L13

VCCIB3  M13

VCCIB4  N10

VCCIB4  N11

VCCIB4  N12

FG324

AX125 Function
Pin 

Number
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Package Pin Assignments
VCCIB5  N7

VCCIB5  N8

VCCIB5  N9

VCCIB6  K6

VCCIB6  L6

VCCIB6  M6

VCCIB7  G6

VCCIB7  H6

VCCIB7  J6

VCOMPLA  B8

VCOMPLB  E8

VCOMPLC  C10

VCOMPLD  E12

VCOMPLE  U11

VCOMPLF  P11

VCOMPLG  T9

VCOMPLH  P7

VPUMP  B15

FG324

AX125 Function
Pin 

Number
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Package Pin Assignments
IO54PB2F5  H22

IO55NB2F5  L17

IO55PB2F5  K17

IO56NB2F5  K21

IO56PB2F5  K22

IO58NB2F5  L20

IO58PB2F5  K20

IO59NB2F5  L18

IO59PB2F5  K18

IO60NB2F5  M21

IO60PB2F5  L21

IO61NB2F5  L16

IO61PB2F5  K16

IO62NB2F5  M19

IO62PB2F5  L19

Bank 3

IO63NB3F6  N16

IO63PB3F6  M16

IO64NB3F6  P22

IO64PB3F6  N22

IO65NB3F6  N20

IO65PB3F6  M20

IO66NB3F6  P21

IO66PB3F6  N21

IO67NB3F6  N18

IO67PB3F6  N19

IO68NB3F6  T22

IO68PB3F6  R22

IO69NB3F6  N17

IO69PB3F6  M17

IO70NB3F6  T21

IO70PB3F6  R21

IO71NB3F6  P18

IO71PB3F6  P19

IO72NB3F6  R20

FG484

AX500 Function
Pin 

Number

IO72PB3F6  P20

IO73PB3F6  R19

IO74NB3F7  V21

IO74PB3F7  U21

IO75NB3F7  V22

IO75PB3F7  U22

IO76NB3F7  U20

IO76PB3F7  T20

IO77NB3F7  R17

IO77PB3F7  P17

IO78NB3F7  W21

IO78PB3F7  W22

IO79NB3F7  T18

IO79PB3F7  R18

IO80NB3F7  W20

IO80PB3F7  V20

IO81NB3F7  U19

IO81PB3F7  T19

IO82NB3F7  U18

IO82PB3F7  V19

IO83NB3F7  R16

IO83PB3F7  P16

Bank 4

IO84NB4F8  AB18

IO84PB4F8  AB19

IO85NB4F8  T15

IO85PB4F8  T16

IO86NB4F8  AA18

IO86PB4F8  AA19

IO87NB4F8  W17

IO87PB4F8  V17

IO88NB4F8  Y19

IO88PB4F8  W18

IO89NB4F8  U14

IO89PB4F8  U15

FG484

AX500 Function
Pin 

Number

IO90NB4F8  Y17

IO90PB4F8  Y18

IO91NB4F8  V15

IO91PB4F8  V16

IO92PB4F8  AB17

IO93NB4F8  Y15

IO93PB4F8  Y16

IO94NB4F9  AA16

IO94PB4F9  AA17

IO95NB4F9  AB14

IO95PB4F9  AB15

IO96NB4F9  W15

IO96PB4F9  W16

IO97NB4F9  AA13

IO97PB4F9  AB13

IO98NB4F9  AA14

IO98PB4F9  AA15

IO100NB4F9  Y14

IO100PB4F9  W14

IO101NB4F9  Y12

IO101PB4F9  Y13

IO102NB4F9  AA11

IO102PB4F9  AA12

IO103NB4F9/CLKEN  V12

IO103PB4F9/CLKEP  V13

IO104NB4F9/CLKFN  W11

IO104PB4F9/CLKFP  W12

Bank 5

IO105NB5F10/CLKGN  U10

IO105PB5F10/CLKGP  U11

IO106NB5F10/CLKHN  V9

IO106PB5F10/CLKHP  V10

IO107NB5F10  Y10

IO107PB5F10  Y11

IO108NB5F10  AA9

FG484

AX500 Function
Pin 

Number
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Axcelerator Family FPGAs
IO87PB2F8  H20

IO88NB2F8  L18

IO88PB2F8  K18

IO89NB2F8  K19

IO89PB2F8  J19

IO90NB2F8  J21

IO90PB2F8  H21

IO91NB2F8  J22

IO91PB2F8  H22

IO93NB2F8  K21

IO93PB2F8  K22

IO94NB2F8  L20

IO94PB2F8  K20

IO95NB2F8  M21

IO95PB2F8  L21

Bank 3

IO96NB3F9  N16

IO96PB3F9  M16

IO97NB3F9  M19

IO97PB3F9  L19

IO98NB3F9  P22

IO98PB3F9  N22

IO99NB3F9  N20

IO99PB3F9  M20

IO100NB3F9  N17

IO100PB3F9  M17

IO101NB3F9  P21

IO101PB3F9  N21

IO103NB3F9  R20

IO103PB3F9  P20

IO104NB3F9  N18

IO104PB3F9  N19

IO105NB3F9  T22

IO105PB3F9  R22

IO106NB3F9  R17

FG484

AX1000 Function
Pin 

Number

IO106PB3F9  P17

IO107NB3F10  T21

IO107PB3F10  R21

IO110NB3F10  V22

IO110PB3F10  U22

IO113NB3F10  V21

IO113PB3F10  U21

IO114NB3F10  P18

IO114PB3F10  P19

IO116PB3F10  R19

IO117NB3F10  U20

IO117PB3F10  T20

IO118NB3F11  T18

IO118PB3F11  R18

IO121NB3F11  U19

IO121PB3F11  T19

IO124NB3F11  R16

IO124PB3F11  P16

IO127NB3F11  W21

IO127PB3F11  W22

Bank 4

IO129PB4F12  AB17

IO132NB4F12  Y19

IO132PB4F12  W18

IO133NB4F12  W17

IO133PB4F12  V17

IO135NB4F12  T15

IO135PB4F12  T16

IO138NB4F12  Y17

IO138PB4F12  Y18

IO139NB4F13  V15

IO139PB4F13  V16

IO140NB4F13  U18

IO140PB4F13  V19

IO142NB4F13  W20

FG484

AX1000 Function
Pin 

Number

IO142PB4F13  V20

IO143NB4F13  W15

IO143PB4F13  W16

IO144NB4F13  AA18

IO144PB4F13  AA19

IO145NB4F13  U14

IO145PB4F13  U15

IO146NB4F13  Y15

IO146PB4F13  Y16

IO147NB4F13  AB18

IO147PB4F13  AB19

IO149NB4F13  Y14

IO149PB4F13  W14

IO150NB4F13  AA16

IO150PB4F13  AA17

IO152NB4F14  AA14

IO152PB4F14  AA15

IO154NB4F14  AB14

IO154PB4F14  AB15

IO155NB4F14  AA13

IO155PB4F14  AB13

IO158NB4F14  Y12

IO158PB4F14  Y13

IO159NB4F14/CLKEN  V12

IO159PB4F14/CLKEP  V13

IO160NB4F14/CLKFN  W11

IO160PB4F14/CLKFP  W12

Bank 5

IO161NB5F15/CLKGN  U10

IO161PB5F15/CLKGP  U11

IO162NB5F15/CLKHN  V9

IO162PB5F15/CLKHP  V10

IO163NB5F15  Y10

IO163PB5F15  Y11

IO167NB5F15  AA11

FG484

AX1000 Function
Pin 

Number
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Package Pin Assignments
GND  A13

GND  A18

GND  A2

GND  A23

GND  A29

GND  A8

GND  AA10

GND  AA21

GND  AA28

GND  AA3

GND  AB2

GND  AB22

GND  AB29

GND  AB9

GND  AC1

GND  AC30

GND  AE25

GND  AE6

GND  AF26

GND  AF5

GND  AG27

GND  AG4

GND  AH10

GND  AH15

GND  AH16

GND  AH21

GND  AH28

GND  AH3

GND  AJ1

GND  AJ2

GND  AJ22

GND  AJ29

GND  AJ30

GND  AJ9

GND  AK13

FG896

AX1000 Function
Pin 

Number

GND  AK18

GND  AK2

GND  AK23

GND  AK29

GND  AK8

GND  B1

GND  B2

GND  B22

GND  B29

GND  B30

GND  B9

GND  C10

GND  C15

GND  C16

GND  C21

GND  C28

GND  C3

GND  D27

GND  D28

GND  D4

GND  E26

GND  E5

GND  H1

GND  H30

GND  J2

GND  J22

GND  J29

GND  J9

GND  K10

GND  K21

GND  K28

GND  K3

GND  L11

GND  L20

GND  M12

FG896

AX1000 Function
Pin 

Number

GND  M13

GND  M14

GND  M15

GND  M16

GND  M17

GND  M18

GND  M19

GND  N1

GND  N12

GND  N13

GND  N14

GND  N15

GND  N16

GND  N17

GND  N18

GND  N19

GND  N30

GND  P12

GND  P13

GND  P14

GND  P15

GND  P16

GND  P17

GND  P18

GND  P19

GND  R12

GND  R13

GND  R14

GND  R15

GND  R16

GND  R17

GND  R18

GND  R19

GND  R28

GND  R3

FG896

AX1000 Function
Pin 

Number
3-58 Revision 18



Axcelerator Family FPGAs
IO303PB7F28 R1

IO304NB7F28 R7

IO304PB7F28 R6

IO306NB7F28 N2

IO306PB7F28 P2

IO307NB7F28 N3

IO307PB7F28 P3

IO308NB7F28 P9

IO308PB7F28 P8

IO309NB7F28 P4

IO309PB7F28 P5

IO310NB7F29 P7

IO310PB7F29 P6

IO311NB7F29 L1

IO311PB7F29 M1

IO312NB7F29 M5

IO312PB7F29 N5

IO313NB7F29 M4

IO313PB7F29 N4

IO315NB7F29 L2

IO315PB7F29 M2

IO316NB7F29 N7

IO316PB7F29 N6

IO317NB7F29 L3

IO317PB7F29 M3

IO318NB7F29 N8

IO318PB7F29 N9

IO320NB7F29 L6

IO320PB7F29 M6

IO321NB7F30 K4

IO321PB7F30 L4

IO322NB7F30 M8

IO322PB7F30 M7

IO323NB7F30 J1

IO323PB7F30 K1

FG896

AX2000 Function
Pin 

Number

IO324NB7F30 K5

IO324PB7F30 L5

IO326NB7F30 G1*

IO326PB7F30 K2*

IO327NB7F30 J4

IO327PB7F30 J3

IO328NB7F30 L8

IO328PB7F30 L7

IO329NB7F30 G2

IO329PB7F30 H2

IO330NB7F30 G3

IO330PB7F30 H3

IO331NB7F30 K8

IO331PB7F30 K7

IO332NB7F31 J6

IO332PB7F31 K6

IO333NB7F31 D1

IO333PB7F31 D2

IO334NB7F31 G4

IO334PB7F31 H4

IO335NB7F31 F2

IO335PB7F31 F1

IO336NB7F31 H5

IO336PB7F31 J5

IO337NB7F31 E2

IO337PB7F31 E1

IO338NB7F31 H7

IO338PB7F31 J7

IO339NB7F31 F4

IO339PB7F31 F3

IO340NB7F31 F5

IO340PB7F31 G5

IO341NB7F31 G6

IO341PB7F31 H6

Dedicated I/O

FG896

AX2000 Function
Pin 

Number

GND A13

GND A18

GND A2

GND A23

GND A29

GND A8

GND AA10

GND AA21

GND AA28

GND AA3

GND AB2

GND AB22

GND AB29

GND AB9

GND AC1

GND AC30

GND AE25

GND AE6

GND AF26

GND AF5

GND AG27

GND AG4

GND AH10

GND AH15

GND AH16

GND AH21

GND AH28

GND AH3

GND AJ1

GND AJ2

GND AJ22

GND AJ29

GND AJ30

GND AJ9

GND AK13

FG896

AX2000 Function
Pin 

Number
Revision 18 3-67



Package Pin Assignments
GND N1

GND N13

GND N22

GND N34

GND P14

GND P15

GND P16

GND P17

GND P18

GND P19

GND P20

GND P21

GND R14

GND R15

GND R16

GND R17

GND R18

GND R19

GND R20

GND R21

GND R3

GND R32

GND T14

GND T15

GND T16

GND T17

GND T18

GND T19

GND T20

GND T21

GND U14

GND U15

GND U16

GND U17

GND U18

FG1152

AX2000 Function
Pin 

Number

GND U19

GND U20

GND U21

GND U30

GND U5

GND V14

GND V15

GND V16

GND V17

GND V18

GND V19

GND V20

GND V21

GND V30

GND V5

GND W14

GND W15

GND W16

GND W17

GND W18

GND W19

GND W20

GND W21

GND Y14

GND Y15

GND Y16

GND Y17

GND Y18

GND Y19

GND Y20

GND Y21

GND Y3

GND Y32

GND/LP G6

NC A17

FG1152

AX2000 Function
Pin 

Number

NC A26

NC AB2

NC AB33

NC AC34

NC AD3

NC AD34

NC AE31

NC AE33

NC AE34

NC AF1

NC AF34

NC AG2

NC AG4

NC AH1

NC AH2

NC AH31

NC AH32

NC AH34

NC AJ1

NC AJ2

NC AJ3

NC AJ31

NC AJ32

NC AJ33

NC AJ34

NC AJ4

NC AL29

NC AM19

NC AM7

NC AN13

NC AN17

NC AN25

NC AN27

NC AN8

NC AP17

FG1152

AX2000 Function
Pin 

Number
3-80 Revision 18



Package Pin Assignments
PQ208

Note
For Package Manufacturing and Environmental information, visit Resource center at
http://www.microsemi.com/soc/products/rescenter/package/index.html.

208-Pin PQFP

1
208
3-84 Revision 18

http://www.microsemi.com/soc/products/rescenter/package/index.html


Axcelerator Family FPGAs
CQ256

AX2000 Function
Pin 

Number

Bank 0 

IO01NB0F0 248

IO01PB0F0 249

IO04NB0F0 246

IO04PB0F0 247

IO05NB0F0 242

IO05PB0F0 243

IO08NB0F0 240

IO08PB0F0 241

Bank 0

IO37NB0F3 234

IO37PB0F3 235

IO41NB0F3/HCLKAN 232

IO41PB0F3/HCLKAP 233

IO42NB0F3/HCLKBN 228

IO42PB0F3/HCLKBP 229

Bank 1 -

IO43NB1F4/HCLKCN 220

IO43PB1F4/HCLKCP 221

IO44NB1F4/HCLKDN 216

IO44PB1F4/HCLKDP 217

Bank 1 

IO65NB1F6 210

IO65PB1F6 211

IO69NB1F6 208

IO69PB1F6 209

IO70NB1F6 199

IO71NB1F6 204

IO71PB1F6 205

IO73NB1F6 202

IO73PB1F6 203

IO74NB1F6 197

IO74PB1F6 198

Bank 2 

IO87NB2F8 187

IO87PB2F8 188

IO89PB2F8 186

Bank 2 

IO107NB2F10 184

IO107PB2F10 185

IO110NB2F10 180

IO110PB2F10 181

IO111NB2F10 178

IO111PB2F10 179

IO112NB2F10 174

IO112PB2F10 175

IO113NB2F10 172

IO113PB2F10 173

IO114NB2F10 168

IO114PB2F10 169

IO115NB2F10 166

IO115PB2F10 167

IO117NB2F10 162

IO117PB2F10 163

Bank 3 

IO139NB3F13 158

IO139PB3F13 159

IO141NB3F13 154

IO141PB3F13 155

IO142NB3F13 152

IO142PB3F13 153

IO145NB3F13 148

IO145PB3F13 149

IO146NB3F13 146

IO146PB3F13 147

IO147NB3F13 140

IO147PB3F13 141

IO148NB3F13 142

IO148PB3F13 143

IO149NB3F13 136

CQ256

AX2000 Function
Pin 

Number

IO149PB3F13 137

Bank 3 

IO165NB3F15 135

IO167NB3F15 133

IO167PB3F15 134

Bank 4

IO181NB4F17 124

IO181PB4F17 125

IO182NB4F17 122

IO182PB4F17 123

IO183NB4F17 118

IO183PB4F17 119

IO184NB4F17 116

IO184PB4F17 117

IO190NB4F17 112

IO190PB4F17 113

IO192NB4F17 110

IO192PB4F17 111

Bank 4 

IO212NB4F19/CLKEN 104

IO212PB4F19/CLKEP 105

IO213NB4F19/CLKFN 100

IO213PB4F19/CLKFP 101

Bank 5 

IO214NB5F20/CLKGN 92

IO214PB5F20/CLKGP 93

IO215NB5F20/CLKHN 88

IO215PB5F20/CLKHP 89

Bank 5

IO236NB5F22 82

IO236PB5F22 83

IO238NB5F22 80

IO238PB5F22 81

IO240NB5F22 76

IO240PB5F22 77

CQ256

AX2000 Function
Pin 

Number
Revision 18 3-95



Axcelerator Family FPGAs
VCCA 4

VCCA 22

VCCA 42

VCCA 61

VCCA 63

VCCA 84

VCCA 108

VCCA 127

VCCA 131

VCCA 150

VCCA 170

VCCA 189

VCCA 191

VCCA 212

VCCA 238

VCCDA 2

VCCDA 32

VCCDA 66

VCCDA 67

VCCDA 86

VCCDA 87

VCCDA 94

VCCDA 95

VCCDA 96

VCCDA 106

VCCDA 107

VCCDA 126

VCCDA 130

VCCDA 160

VCCDA 194

VCCDA 196

VCCDA 214

VCCDA 215

VCCDA 222

VCCDA 223

CQ256

AX2000 Function
Pin 

Number

VCCDA 224

VCCDA 236

VCCDA 237

VCCDA 251

VCCIB0 230

VCCIB0 244

VCCIB1 200

VCCIB1 206

VCCIB1 218

VCCIB2 164

VCCIB2 176

VCCIB2 182

VCCIB3 138

VCCIB3 144

VCCIB3 156

VCCIB4 102

VCCIB4 114

VCCIB4 120

VCCIB5 72

VCCIB5 78

VCCIB5 90

VCCIB6 36

VCCIB6 48

VCCIB6 54

VCCIB7 10

VCCIB7 16

VCCIB7 28

VPUMP 195

CQ256

AX2000 Function
Pin 

Number
Revision 18 3-97



Axcelerator Family FPGAs
CG624

Note
For Package Manufacturing and Environmental information, visit Resource center at
http://www.microsemi.com/soc/products/rescenter/package/index.html.
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Revision 18 3-115
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Axcelerator Family FPGAs
IO194NB6F18 Y3

IO194PB6F18 AA3

IO195NB6F18 V6

IO195PB6F18 W4

IO197NB6F18 R5

IO197PB6F18 U3

IO198NB6F18 P6

IO199NB6F18 Y5

IO199PB6F18 W5

IO200NB6F18 V3

IO200PB6F18 W3

IO201NB6F18 T7

IO201PB6F18 U7

IO202NB6F18 V2

IO203NB6F19 W2

IO203PB6F19 Y2

IO204NB6F19 AA1

IO204PB6F19 AB1

IO205NB6F19 R6

IO205PB6F19 T6

IO206NB6F19 W1

IO206PB6F19 Y1

IO207NB6F19 T2

IO207PB6F19 U2

IO208NB6F19 T1

IO208PB6F19 U1

IO209NB6F19 AA2

IO209PB6F19 AB2

IO210NB6F19 P5

IO211NB6F19 M1

IO211PB6F19 N1

IO212NB6F19 P1

IO212PB6F19 R1

IO213NB6F19 R8

IO213PB6F19 T8

IO215NB6F20 U4

CG624

AX1000 Function
Pin 

Number

IO215PB6F20 V4

IO216NB6F20 P8

IO216PB6F20 R3

IO217NB6F20 P7

IO217PB6F20 R7

IO219NB6F20 R4

IO219PB6F20 T4

IO220NB6F20 P2

IO220PB6F20 R2

IO221NB6F20 N4

IO221PB6F20 P4

IO223NB6F20 M2

IO223PB6F20 N2

IO224NB6F20 N3

IO224PB6F20 P3

Bank 7

IO225NB7F21 J2

IO225PB7F21 J1

IO226PB7F21 G2

IO227NB7F21 H3

IO227PB7F21 H2

IO229NB7F21 K2

IO229PB7F21 L2

IO230NB7F21 K1

IO230PB7F21 L1

IO231NB7F21 E2

IO231PB7F21 F2

IO232NB7F21 F1

IO232PB7F21 G1

IO233NB7F21 L3

IO233PB7F21 M3

IO234NB7F21 D1

IO234PB7F21 E1

IO235NB7F21 K4

IO235PB7F21 L4

IO236NB7F22 M6

CG624

AX1000 Function
Pin 

Number

IO237NB7F22 N8

IO237PB7F22 N7

IO238NB7F22 M5

IO239NB7F22 L6

IO239PB7F22 L5

IO240NB7F22 M4

IO241NB7F22 L7

IO241PB7F22 M7

IO242NB7F22 J3

IO243NB7F22 M9

IO243PB7F22 M8

IO244NB7F22 P9

IO244PB7F22 N6

IO245NB7F22 K8

IO245PB7F22 L8

IO246NB7F22 F3

IO246PB7F22 E3

IO247NB7F23 K7

IO247PB7F23 K6

IO248NB7F23 D2

IO249NB7F23 G4

IO249PB7F23 G3

IO251NB7F23 N10

IO251PB7F23 N9

IO253NB7F23 H4

IO253PB7F23 J4

IO255NB7F23 J6

IO255PB7F23 J5

IO257NB7F23 H5

IO257PB7F23 H6

Dedicated I/O

GND K5

GND A18

GND A2

GND A24

GND A25

CG624

AX1000 Function
Pin 

Number
Revision 18 3-119



Axcelerator Family FPGAs
IO229PB5F21 AD10

IO230NB5F21 V11

IO233NB5F21 AD7

IO233PB5F21 AD8

IO234NB5F21 V9

IO234PB5F21 V10

IO236NB5F22 AC9

IO238NB5F22 W8

IO238PB5F22 W9

IO239NB5F22 AE4

IO239PB5F22 AE5

IO240NB5F22 AB9

IO242NB5F22 AA9

IO242PB5F22 Y9

IO243NB5F22 AD5

IO243PB5F22 AD6

IO244NB5F22 U8

IO246NB5F23 AB8

IO246PB5F23 AC8

IO247NB5F23 AB7

IO247PB5F23 AC7

IO250NB5F23 AA8

IO250PB5F23 Y8

IO251NB5F23 V8

IO251PB5F23 V7

IO252NB5F23 Y7

IO252PB5F23 W7

IO253NB5F23 AC5

IO253PB5F23 AC6

IO254NB5F23 Y6

IO254PB5F23 W6

IO256NB5F23 AB6*

CG624

AX2000 Function
Pin 

Number

Note: *Not routed on the same 
package layer and to adjacent 
LGA pads as its differential 
pair complement. 
Recommended to be used as 
a single-ended I/O.

IO256PB5F23 AA6*

Bank 6

IO257NB6F24 Y3

IO257PB6F24 AA3

IO258NB6F24 V3

IO258PB6F24 W3

IO259NB6F24 AA2

IO259PB6F24 AB2

IO260NB6F24 V6*

IO260PB6F24 W4*

IO262NB6F24 U4

IO262PB6F24 V4

IO263NB6F24 Y5

IO263PB6F24 W5

IO268NB6F25 U6

IO268PB6F25 U5

IO269PB6F25 U3

IO272NB6F25 T2

IO272PB6F25 U2

IO273NB6F25 W2

IO273PB6F25 Y2

IO274NB6F25 R6

IO274PB6F25 T6

IO275NB6F25 T7

IO275PB6F25 U7

IO277NB6F25 V2

IO278NB6F26 R4

IO278PB6F26 T4

IO279PB6F26 R3

IO280NB6F26 R5

IO281NB6F26 AA1

IO281PB6F26 AB1

CG624

AX2000 Function
Pin 

Number

Note: *Not routed on the same 
package layer and to adjacent 
LGA pads as its differential 
pair complement. 
Recommended to be used as 
a single-ended I/O.

IO284NB6F26 R8

IO284PB6F26 T8

IO285NB6F26 W1

IO285PB6F26 Y1

IO286NB6F26 P2

IO286PB6F26 R2

IO287NB6F26 T1

IO287PB6F26 U1

IO288NB6F26 P5

IO290NB6F27 P6

IO291NB6F27 P1

IO291PB6F27 R1

IO292NB6F27 P7

IO292PB6F27 R7

IO293NB6F27 M1

IO293PB6F27 N1

IO294NB6F27 P8

IO296NB6F27 N3

IO296PB6F27 P3

IO298NB6F27 N4

IO298PB6F27 P4

IO299NB6F27 M2

IO299PB6F27 N2

Bank 7

IO300NB7F28 P9*

IO300PB7F28 N6*

IO302NB7F28 M6

IO304NB7F28 N8

IO304PB7F28 N7

IO308NB7F28 M4

IO309NB7F28 L3

IO309PB7F28 M3

CG624

AX2000 Function
Pin 

Number

Note: *Not routed on the same 
package layer and to adjacent 
LGA pads as its differential 
pair complement. 
Recommended to be used as 
a single-ended I/O.
Revision 18 3-125


