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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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Axcelerator Family FPGAs
Two C-cells, a single R-cell, two Transmit (TX), and two Receive (RX) routing buffers form a Cluster,
while two Clusters comprise a SuperCluster (Figure 1-4). Each SuperCluster also contains an
independent Buffer (B) module, which supports buffer insertion on high-fanout nets by the place-and-
route tool, minimizing system delays while improving logic utilization. 

The logic modules within the SuperCluster are arranged so that two combinatorial modules are side-by-
side, giving a C–C–R – C–C–R pattern to the SuperCluster. This C–C–R pattern enables efficient
implementation (minimum delay) of two-bit carry logic for improved arithmetic performance (Figure 1-5
on page 1-3). 

The AX architecture is fully fracturable, meaning that if one or more of the logic modules in a
SuperCluster are used by a particular signal path, the other logic modules are still available for use by
other paths.
At the chip level, SuperClusters are organized into core tiles, which are arrayed to build up the full chip.
For example, the AX1000 is composed of a 3x3 array of nine core tiles. Surrounding the array of core
tiles are blocks of I/O Clusters and the I/O bank ring (Table 1-1). Each core tile consists of an array of 336
SuperClusters and four SRAM blocks (176 SuperClusters and three SRAM blocks for the AX250). 

Figure 1-4 • AX SuperCluster

Figure 1-5 • AX 2-Bit Carry Logic

Table 1-1 • Number of Core Tiles per Device

Device Number of Core Tiles

AX125 1 regular tile

AX250 4 smaller tiles

AX500 4 regular tiles

AX1000 9 regular tiles

AX2000 16 regular tiles
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General Description
The SRAM blocks are arranged in a column on the west side of the tile (Figure 1-6 on page 1-4).  

Embedded Memory
As mentioned earlier, each core tile has either three (in a smaller tile) or four (in the regular tile)
embedded SRAM blocks along the west side, and each variable-aspect-ratio SRAM block is 4,608 bits in
size. Available memory configurations are: 128x36, 256x18, 512x9, 1kx4, 2kx2 or 4kx1 bits. The
individual blocks have separate read and write ports that can be configured with different bit widths on
each port. For example, data can be written in by eight and read out by one. 
In addition, every SRAM block has an embedded FIFO control unit. The control unit allows the SRAM
block to be configured as a synchronous FIFO without using core logic modules. The FIFO width and
depth are programmable. The FIFO also features programmable ALMOST-EMPTY (AEMPTY) and
ALMOST-FULL (AFULL) flags in addition to the normal EMPTY and FULL flags. In addition to the flag
logic, the embedded FIFO control unit also contains the counters necessary for the generation of the
read and write address pointers as well as control circuitry to prevent metastability and erroneous
operation. The embedded SRAM/FIFO blocks can be cascaded to create larger configurations. 

I/O Logic
The Axcelerator family of FPGAs features a flexible I/O structure, supporting a range of mixed voltages
with its bank-selectable I/Os: 1.5V, 1.8V, 2.5V, and 3.3V. In all, Axcelerator FPGAs support at least 14
different I/O standards (single-ended, differential, voltage-referenced). The I/Os are organized into
banks, with eight banks per device (two per side). The configuration of these banks determines the I/O
standards supported (see "User I/Os" on page 2-11 for more information). All I/O standards are available
in each bank.
Each I/O module has an input register (InReg), an output register (OutReg), and an enable register
(EnReg) (Figure 1-7 on page 1-5). An I/O Cluster includes two I/O modules, four RX modules, two TX
modules, and a buffer (B) module.

Figure 1-6 • AX Device Architecture (AX1000 shown)
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Detailed Specifications
Ptotal = Pdc + Pac 

PHCLK = (P1 + P2 * s + P3 * sqrt[s]) * Fs 

PCLK = (P4 + P5 * s + P6 * sqrt[s]) * Fs 

PR-cells = P7 * ms * Fs 

PC-cells = P8 * mc * Fs 

Pinputs = P9 * pi * Fpi  

Table 2-5 • Different Components Contributing to the Total Power Consumption in Axcelerator Devices

Component Definition

Device Specific Value (in µW/MHz)

AX125 AX250 AX500 AX1000 AX2000

P1 Core tile HCLK power component 33 49 71 130 216

P2 R-cell power component 0.2 0.2 0.2 0.2 0.2

P3 HCLK signal power dissipation 4.5 4.5 9 13.5 18

P4 Core tile RCLK power component 33 49 71 130 216

P5 R-cell power component 0.3 0.3 0.3 0.3 0.3

P6 RCLK signal power dissipation 6.5 6.5 13 19.5 26

P7 Power dissipation due to the switching activity on the R-cell 1.6 1.6 1.6 1.6 1.6

P8 Power dissipation due to the switching activity on the C-cell 1.4 1.4 1.4 1.4 1.4

P9 Power component associated with the input voltage 10 10 10 10 10

P10 Power component associated with the output voltage See table Per pin contribution

P11 Power component associated with the read operation in the
RAM block 

25 25 25 25 25

P12 Power component associated with the write operation in
the RAM block 

30 30 30 30 30

P13 Core PLL power component 1.5 1.5 1.5 1.5 1.5

Pdc = ICCA * VCCA
Pac = PHCLK + PCLK + PR-cells + PC-cells + Pinputs + Poutputs + Pmemory + PPLL

s = the number of R-cells clocked by this clock
Fs = the clock frequency

s = the number of R-cells clocked by this clock
Fs = the clock frequency

ms = the number of R-cells switching at each Fs cycle 
Fs = the clock frequency

mc = the number of C-cells switching at each Fs cycle
Fs = the clock frequency

pi = the number of inputs
Fpi = the average input frequency
2-4 Revision 18



Detailed Specifications
I/O Clusters
Each I/O cluster incorporates two I/O modules, four RX modules, two TX modules, and a buffer module.
In turn, each I/O module contains one Input Register (InReg), one Output Register (OutReg), and one
Enable Register (EnReg) (Figure 2-5).

Using an I/O Register
To access the I/O registers, registers must be instantiated in the netlist and then connected to the I/Os.
Usage of each I/O register (register combining) is individually controlled and can be selected/deselected
using the PinEditor tool in the Designer software. I/O register combining can also be controlled at the
device level, affecting all I/Os. Please note, the I/O register option is deselected by default in any given
design.4

In addition, Designer software provides a global option to enable/disable the usage of registers in the
I/Os. This option is design-specific. The setting for each individual I/O overrides this global option.
Furthermore, the global set fuse option in the Designer software, when checked, causes all I/O registers
to output logic High at device power-up. 

Figure 2-5 • I/O Cluster Interface
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Axcelerator Family FPGAs
LVTTL Output Drive Strength = 2 (12 mA) / Low Slew Rate 

tDP Input Buffer 1.68 1.92 2.26 ns

tPY Output Buffer 12.14 13.83 16.26 ns

tENZL Enable to Pad Delay through the Output Buffer—Z to
Low

12.43 14.16 16.65 ns

tENZH Enable to Pad Delay through the Output Buffer—Z to
High

12.17 13.86 16.30 ns

tENLZ Enable to Pad Delay through the Output Buffer—Low
to Z

1.73 1.74 1.75 ns

tENHZ Enable to Pad Delay through the Output Buffer—High
to Z

2.22 2.23 2.24 ns

tIOCLKQ Sequential Clock-to-Q for the I/O Input Register 0.67 0.77 0.90 ns

tIOCLKY Clock-to-output Y for the I/O Output Register and the
I/O Enable Register

0.67 0.77 0.90 ns

tSUD Data Input Set-Up 0.23 0.27 0.31 ns

tSUE Enable Input Set-Up 0.26 0.30 0.35 ns

tHD Data Input Hold 0.00 0.00 0.00 ns

tHE Enable Input Hold 0.00 0.00 0.00 ns

tCPWHL Clock Pulse Width High to Low 0.39 0.39 0.38 ns

tCPWLH Clock Pulse Width Low to High 0.39 0.39 0.39 ns

tWASYN Asynchronous Pulse Width 0.37 0.37 0.37 ns

tREASYN Asynchronous Recovery Time 0.13 0.15 0.17 ns

tHASYN Asynchronous Removal Time 0.00 0.00 0.00 ns

tCLR Asynchronous Clear-to-Q 0.23 0.27 0.31 ns

tPRESET Asynchronous Preset-to-Q 0.23 0.27 0.31 ns

Table 2-22 • 3.3 V LVTTL I/O Module
Worst-Case Commercial Conditions VCCA = 1.425 V, VCCI = 3.0 V, TJ = 70°C (continued)

–2 Speed –1 Speed Std Speed

Parameter Description Min. Max. Min. Max. Min. Max. Units
Revision 18 2-27



Axcelerator Family FPGAs
LVTTL Output Drive Strength = 4 (24 mA) / Low Slew Rate 

tDP Input Buffer 1.68 1.92 2.26 ns

tPY Output Buffer 10.45 11.90 13.99 ns

tENZL Enable to Pad Delay through the Output Buffer—Z to
Low

10.61 12.08 14.21 ns

tENZH Enable to Pad Delay through the Output Buffer—Z to
High

10.47 11.93 14.02 ns

tENLZ Enable to Pad Delay through the Output Buffer—Low
to Z

1.92 1.94 1.94 ns

tENHZ Enable to Pad Delay through the Output Buffer—High
to Z

2.57 2.58 2.59 ns

tIOCLKQ Sequential Clock-to-Q for the I/O Input Register 0.67 0.77 0.90 ns

tIOCLKY Clock-to-output Y for the I/O Output Register and the
I/O Enable Register

0.67 0.77 0.90 ns

tSUD Data Input Set-Up 0.23 0.27 0.31 ns

tSUE Enable Input Set-Up 0.26 0.30 0.35 ns

tHD Data Input Hold 0.00 0.00 0.00 ns

tHE Enable Input Hold 0.00 0.00 0.00 ns

tCPWHL Clock Pulse Width High to Low 0.39 0.39 0.39 ns

tCPWLH Clock Pulse Width Low to High 0.39 0.39 0.39 ns

tWASYN Asynchronous Pulse Width 0.37 0.37 0.37 ns

tREASYN Asynchronous Recovery Time 0.13 0.15 0.17 ns

tHASYN Asynchronous Removal Time 0.00 0.00 0.00 ns

tCLR Asynchronous Clear-to-Q 0.23 0.27 0.31 ns

tPRESET Asynchronous Preset-to-Q 0.23 0.27 0.31 ns

Table 2-22 • 3.3 V LVTTL I/O Module
Worst-Case Commercial Conditions VCCA = 1.425 V, VCCI = 3.0 V, TJ = 70°C (continued)

–2 Speed –1 Speed Std Speed

Parameter Description Min. Max. Min. Max. Min. Max. Units
Revision 18 2-29



Detailed Specifications
Carry-Chain Logic
The Axcelerator dedicated carry-chain logic offers a very compact solution for implementing arithmetic
functions without sacrificing performance. 
To implement the carry-chain logic, two C-cells in a Cluster are connected together so the FCO (i.e. carry
out) for the two bits is generated in a carry look-ahead scheme to achieve minimum propagation delay
from the FCI (i.e. carry in) into the two-bit Cluster. The two-bit carry logic is shown in Figure 2-29.
The FCI of one C-cell pair is driven by the FCO of the C-cell pair immediately above it. Similarly, the FCO
of one C-cell pair, drives the FCI input of the C-cell pair immediately below it (Figure 1-4 on page 1-3 and
Figure 2-30 on page 2-57). 
The carry-chain logic is selected via the CFN input. When carry logic is not required, this signal is
deasserted to save power. Again, this configuration is handled automatically for the user through
Microsemi's macro library.
The signal propagation delay between two C-cells in the carry-chain sequence is 0.1 ns.  

Figure 2-29 • Axcelerator’s Two-Bit Carry Logic
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Axcelerator Family FPGAs
Table 2-77 • AX500 Routed Array Clock Networks
Worst-Case Commercial Conditions VCCA = 1.425 V, VCCI = 3.0 V, TJ = 70°C

–2 Speed –1 Speed Std Speed

Parameter Description Min. Max. Min. Max. Min. Max. Units

Routed Array Clock Networks

tRCKL Input Low to High 2.31 2.63 3.09 ns

tRCKH Input High to Low 2.44 2.78 3.27 ns

tRPWH Minimum Pulse Width High 0.57 0.64 0.75 ns

tRPWL Minimum Pulse Width Low 0.52 0.59 0.69 ns

tRCKSW Maximum Skew 0.35 0.39 0.46 ns

tRP Minimum Period 1.15 1.31 1.54 ns

tRMAX Maximum Frequency 870 763 649 MHz

Table 2-78 • AX1000 Routed Array Clock Networks
Worst-Case Commercial Conditions VCCA = 1.425 V, VCCI = 3.0 V, TJ = 70°C

–2 Speed –1 Speed Std Speed

Parameter Description Min. Max. Min. Max. Min. Max. Units

Routed Array Clock Networks

tRCKL Input Low to High 3.08 3.50 4.12 ns

tRCKH Input High to Low 3.13 3.56 4.19 ns

tRPWH Minimum Pulse Width High 0.57 0.64 0.75 ns

tRPWL Minimum Pulse Width Low 0.52 0.59 0.69 ns

tRCKSW Maximum Skew 0.35 0.39 0.46 ns

tRP Minimum Period 1.15 1.31 1.54 ns

tRMAX Maximum Frequency 870 763 649 MHz

Table 2-79 • AX2000 Routed Array Clock Networks
Worst-Case Commercial Conditions VCCA = 1.425 V, VCCI = 3.0 V, TJ = 70°C 

–2 Speed –1 Speed Std Speed

Parameter Description Min. Max. Min. Max. Min. Max. Units

Routed Array Clock Networks

tRCKL Input Low to High 3.08 3.50 4.12 ns

tRCKH Input High to Low 3.13 3.56 4.19 ns

tRPWH Minimum Pulse Width High 0.57 0.64 0.75 ns

tRPWL Minimum Pulse Width Low 0.52 0.59 0.69 ns

tRCKSW Maximum Skew 0.35 0.39 0.46 ns

tRP Minimum Period 1.15 1.31 1.54 ns

tRMAX Maximum Frequency 870 763 649 MHz
Revision 18 2-69



Detailed Specifications
Programming 
Device programming is supported through the Silicon Sculptor II, a single-site, robust and compact
device programmer for the PC. Up to four Silicon Sculptor IIs can be daisy-chained and controlled from a
single PC host. With standalone software for the PC, Silicon Sculptor II is designed to allow concurrent
programming of multiple units from the same PC when daisy-chained.
Silicon Sculptor II programs devices independently to achieve the fastest programming times possible.
Each fuse is verified by Silicon Sculptor II to ensure correct programming. Furthermore, at the end of
programming, there are integrity tests that are run to ensure that programming was completed properly.
Not only does it test programmed and nonprogrammed fuses, Silicon Sculptor II also provides a self-test
to test its own hardware extensively.
Programming an Axcelerator device using Silicon Sculptor II is similar to programming any other antifuse
device. The procedure is as follows:

1. Load the *.AFM file.
2. Select the device to be programmed.
3. Begin programming.

When the design is ready to go to production, Microsemi offers device volume-programming services
either through distribution partners or via our In-House Programming Center.
In addition, BP Microsystems offers multi-site programmers that provide qualified support for Axcelerator
devices.
For more details on programming the Axcelerator devices, please refer to the Silicon Sculptor II User’s
Guide.
2-110 Revision 18
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Axcelerator Family FPGAs
IO108PB5F10  AA10

IO110NB5F10  AB9

IO110PB5F10  AB10

IO111NB5F10  Y8

IO111PB5F10  Y9

IO112NB5F10  AB7

IO113NB5F10  W8

IO113PB5F10  W9

IO114NB5F11  AA7

IO114PB5F11  AA8

IO115NB5F11  AB5

IO115PB5F11  AB6

IO116NB5F11  Y6

IO116PB5F11  Y7

IO117NB5F11  U8

IO117PB5F11  U9

IO118NB5F11  AA5

IO118PB5F11  AA6

IO119NB5F11  AA4

IO119PB5F11  AB4

IO120NB5F11  Y4

IO120PB5F11  Y5

IO121NB5F11  W6

IO121PB5F11  W7

IO122NB5F11  V3

IO122PB5F11  W3

IO123NB5F11  T7

IO123PB5F11  T8

IO124NB5F11  V4

IO124PB5F11  W5

IO125NB5F11  V6

IO125PB5F11  V7

Bank 6

IO126NB6F12  V2

IO126PB6F12  W2

FG484

AX500 Function
Pin 

Number

IO127NB6F12  P7

IO127PB6F12  R7

IO128NB6F12  V1

IO128PB6F12  W1

IO129NB6F12  U5

IO129PB6F12  T5

IO130NB6F12  T1

IO130PB6F12  U1

IO131NB6F12  P6

IO131PB6F12  R6

IO132NB6F12  T4

IO132PB6F12  U4

IO133NB6F12  U2

IO134NB6F12  T3

IO134PB6F12  U3

IO135NB6F12  P5

IO135PB6F12  R5

IO136NB6F13  R2

IO136PB6F13  T2

IO138NB6F13  P4

IO138PB6F13  R4

IO139NB6F13  N2

IO139PB6F13  P2

IO140NB6F13  P3

IO140PB6F13  R3

IO141NB6F13  M6

IO141PB6F13  N6

IO142NB6F13  P1

IO142PB6F13  R1

IO143NB6F13  M5

IO143PB6F13  N5

IO144NB6F13  M4

IO144PB6F13  N4

IO145NB6F13  M7

IO145PB6F13  N7

FG484

AX500 Function
Pin 

Number

IO146NB6F13  M3

IO146PB6F13  N3

Bank 7

IO147NB7F14  K7

IO147PB7F14  L7

IO148NB7F14  M2

IO148PB7F14  N1

IO149NB7F14  K5

IO149PB7F14  L5

IO150NB7F14  L3

IO150PB7F14  L2

IO151NB7F14  K6

IO151PB7F14  L6

IO152NB7F14  K2

IO152PB7F14  K1

IO153NB7F14  K4

IO153PB7F14  K3

IO154NB7F14  H3

IO154PB7F14  J3

IO155NB7F14  H5

IO155PB7F14  J5

IO156NB7F14  H4

IO156PB7F14  J4

IO157NB7F14  H2

IO157PB7F14  J2

IO158NB7F15  H1

IO158PB7F15  J1

IO159NB7F15  F1

IO159PB7F15  G1

IO160NB7F15  F2

IO160PB7F15  G2

IO161NB7F15  H6

IO161PB7F15  J6

IO162NB7F15  F3

IO162PB7F15  G3

FG484

AX500 Function
Pin 

Number
Revision 18 3-29



Package Pin Assignments
VCCPLA  F10

VCCPLB  G9

VCCPLC  D13

VCCPLD  G13

VCCPLE  U13

VCCPLF  T14

VCCPLG  W10

VCCPLH  T10

VCCDA  AB16

VCCDA  AB8

VCCDA  C10

VCCDA  C11

VCCDA  C14

VCCDA  D14

VCCDA  D5

VCCDA  F16

VCCDA  G12

VCCDA  L4

VCCDA  M18

VCCDA  T11

VCCDA  T17

VCCDA  U7

VCCDA  V14

VCCDA  V8

VCCIB0  A3

VCCIB0  B3

VCCIB0  H10

VCCIB0  H11

VCCIB0  H9

VCCIB1  A20

VCCIB1  B20

VCCIB1  H12

VCCIB1  H13

VCCIB1  H14

VCCIB2  C21

FG484

AX1000 Function
Pin 

Number

VCCIB2  C22

VCCIB2  J15

VCCIB2  K15

VCCIB2  L15

VCCIB3  M15

VCCIB3  N15

VCCIB3  P15

VCCIB3  Y21

VCCIB3  Y22

VCCIB4  AA20

VCCIB4  AB20

VCCIB4  R12

VCCIB4  R13

VCCIB4  R14

VCCIB5  AA3

VCCIB5  AB3

VCCIB5  R10

VCCIB5  R11

VCCIB5  R9

VCCIB6  M8

VCCIB6  N8

VCCIB6  P8

VCCIB6  Y1

VCCIB6  Y2

VCCIB7  C1

VCCIB7  C2

VCCIB7  J8

VCCIB7  K8

VCCIB7  L8

VCOMPLA  D10

VCOMPLB  G10

VCOMPLC  E12

VCOMPLD  G14

VCOMPLE  W13

VCOMPLF  T13

FG484

AX1000 Function
Pin 

Number

VCOMPLG  V11

VCOMPLH  T9

VPUMP  D17

FG484

AX1000 Function
Pin 

Number
3-36 Revision 18



Package Pin Assignments
IO102PB4F9  AB15

IO103NB4F9/CLKEN  AE16

IO103PB4F9/CLKEP  AF16

IO104NB4F9/CLKFN  AE14

IO104PB4F9/CLKFP  AE15

Bank 5

IO105NB5F10/CLKGN  AE12

IO105PB5F10/CLKGP  AE13

IO106NB5F10/CLKHN  AE11

IO106PB5F10/CLKHP  AF11

IO107NB5F10  Y12

IO107PB5F10  AA13

IO108NB5F10  AC12

IO108PB5F10  AB12

IO109NB5F10  AC10

IO109PB5F10  AC11

IO110NB5F10  AF9

IO110PB5F10  AF10

IO111NB5F10  Y11

IO111PB5F10  AA12

IO112NB5F10  AE9

IO112PB5F10  AE10

IO113NB5F10  AC9

IO113PB5F10  AD9

IO114NB5F11  AF6

IO114PB5F11  AF7

IO115NB5F11  AA10

IO115PB5F11  AB10

IO116NB5F11  AE7

IO116PB5F11  AE8

IO117NB5F11  AD7

IO117PB5F11  AD8

IO118NB5F11  AC7

IO118PB5F11  AC8

IO119NB5F11  AD6

FG676

AX500 Function
Pin 

Number

IO119PB5F11  AE6

IO120NB5F11  AE5

IO120PB5F11  AF5

IO121NB5F11  AF4

IO121PB5F11  AE4

IO122NB5F11  AC5

IO122PB5F11  AC6

IO123NB5F11  AD4

IO123PB5F11  AD5

IO124NB5F11  AB6

IO124PB5F11  AB7

IO125NB5F11  AE3

IO125PB5F11  AF3

Bank 6

IO126NB6F12  AB3

IO126PB6F12  AC3

IO127NB6F12  AA2

IO127PB6F12  AB2

IO128NB6F12  AC2

IO128PB6F12  AD2

IO129NB6F12  Y1

IO129PB6F12  AA1

IO130NB6F12  Y3

IO130PB6F12  AA3

IO131NB6F12  U6

IO131PB6F12  V6

IO132NB6F12  W2

IO132PB6F12  Y2

IO133NB6F12  V4

IO133PB6F12  W4

IO134NB6F12  V3

IO134PB6F12  W3

IO135NB6F12  V1

IO135PB6F12  V2

IO136NB6F13  U4

FG676

AX500 Function
Pin 

Number

IO136PB6F13  U5

IO137NB6F13  T6

IO137PB6F13  T7

IO138NB6F13  T5

IO138PB6F13  T4

IO139NB6F13  R6

IO139PB6F13  R7

IO140NB6F13  T3

IO140PB6F13  U3

IO141NB6F13  U1

IO141PB6F13  U2

IO142NB6F13  R2

IO142PB6F13  T2

IO143NB6F13  P3

IO143PB6F13  R3

IO144NB6F13  P5

IO144PB6F13  P4

IO145NB6F13  P6

IO145PB6F13  P7

IO146NB6F13  R1

IO146PB6F13  T1

Bank 7

IO147NB7F14  N6

IO147PB7F14  N7

IO148NB7F14  N5

IO148PB7F14  N4

IO149NB7F14  N2

IO149PB7F14  N3

IO150NB7F14  L1

IO150PB7F14  M1

IO151NB7F14  M2

IO151PB7F14  M3

IO152NB7F14  M5

IO152PB7F14  M4

IO153NB7F14  M7

FG676

AX500 Function
Pin 

Number
3-40 Revision 18



Axcelerator Family FPGAs
VCCIB4  W18

VCCIB4  Y17

VCCIB4  Y18

VCCIB4  Y19

VCCIB5  W10

VCCIB5  W11

VCCIB5  W12

VCCIB5  W13

VCCIB5  W9

VCCIB5  Y10

VCCIB5  Y8

VCCIB5  Y9

VCCIB6  P8

VCCIB6  R8

VCCIB6  T8

VCCIB6  U7

VCCIB6  U8

VCCIB6  V7

VCCIB6  V8

VCCIB6  W7

VCCIB7  H7

VCCIB7  J7

VCCIB7  J8

VCCIB7  K7

VCCIB7  K8

VCCIB7  L8

VCCIB7  M8

VCCIB7  N8

VCOMPLA  D12

VCOMPLB  G13

VCOMPLC  D15

VCOMPLD  F14

VCOMPLE  AD15

VCOMPLF  AB14

VCOMPLG  AD12

FG676

AX1000 Function Pin Number

VCOMPLH  Y13

VPUMP  E22

FG676

AX1000 Function Pin Number
Revision 18 3-51



Package Pin Assignments
FG896

AX2000 Function
Pin 

Number

Bank 0

IO00NB0F0 B4

IO00PB0F0 A4

IO01NB0F0 F8

IO01PB0F0 F7

IO02NB0F0 D6

IO02PB0F0 E6

IO04NB0F0 A5

IO04PB0F0 B5

IO05NB0F0 H8

IO05PB0F0 G8

IO06NB0F0 D7

IO06PB0F0 E7

IO07NB0F0 D8

IO07PB0F0 E8

IO08NB0F0 C7

IO08PB0F0 C6

IO09NB0F0 G9

IO09PB0F0 H9

IO10NB0F0 A6

IO10PB0F0 B6

IO11NB0F0 H10

IO11PB0F0 G10

IO12NB0F1 E9

IO12PB0F1 F9

IO13NB0F1 E10

IO13PB0F1 F10

IO15NB0F1 F11

IO15PB0F1 G11

IO16NB0F1 A7

IO16PB0F1 B7

IO17NB0F1 D10

IO17PB0F1 D9

IO18NB0F1 C9

IO18PB0F1 C8

IO19NB0F1 D11

IO19PB0F1 E11

IO20PB0F1 B8

IO21NB0F1 H12

IO21PB0F1 H11

IO23NB0F2 A10

IO23PB0F2 A9

IO25NB0F2 F12

IO25PB0F2 G12

IO26NB0F2 B11

IO26PB0F2 B10

IO27NB0F2 D12

IO27PB0F2 E12

IO28NB0F2 C12

IO28PB0F2 C11

IO30NB0F2 A12

IO30PB0F2 A11

IO31NB0F2 F13

IO31PB0F2 G13

IO33NB0F2 H13

IO33PB0F2 J13

IO34NB0F3 B13

IO34PB0F3 B12

IO37NB0F3 E14

IO37PB0F3 E13

IO38NB0F3 B14

IO38PB0F3 A14

IO39NB0F3 H14

IO39PB0F3 J14

IO40NB0F3 B15

IO40PB0F3 A15

IO41NB0F3/HCLKAN C14

IO41PB0F3/HCLKAP D14

IO42NB0F3/HCLKBN E15

IO42PB0F3/HCLKBP D15

FG896

AX2000 Function
Pin 

Number

Bank 1

IO43NB1F4/HCLKCN E17

IO43PB1F4/HCLKCP E16

IO44NB1F4/HCLKDN C17

IO44PB1F4/HCLKDP D17

IO45NB1F4 A16

IO45PB1F4 B16

IO47NB1F4 H17

IO47PB1F4 J17

IO48NB1F4 A17

IO48PB1F4 B17

IO49NB1F4 H18

IO49PB1F4 J18

IO51NB1F4 F18

IO51PB1F4 G18

IO52NB1F4 B18

IO53NB1F4 D18

IO53PB1F4 C18

IO55NB1F5 H19

IO55PB1F5 G19

IO56NB1F5 B19

IO56PB1F5 A19

IO57NB1F5 E20

IO57PB1F5 E19

IO58NB1F5 C20

IO58PB1F5 C19

IO59NB1F5 B20

IO59PB1F5 A20

IO61NB1F5 F20

IO61PB1F5 F19

IO62NB1F5 A22

IO62PB1F5 A21

IO63NB1F5 D21

IO63PB1F5 D20

IO65NB1F6 G20

FG896

AX2000 Function
Pin 

Number
3-62 Revision 18



Axcelerator Family FPGAs
VCOMPLD K18

VCOMPLE AH19

VCOMPLF AF18

VCOMPLG AH16

VCOMPLH AD17

VPUMP J26

FG1152

AX2000 Function
Pin 

Number
Revision 18 3-83



Package Pin Assignments
 CQ208

AX500 Function
Pin 

Number

Bank 0

IO03NB0F0 198

IO03PB0F0 199

IO04NB0F0 197

IO19NB0F1/HCLKAN 191

IO19PB0F1/HCLKAP 192

IO20NB0F1/HCLKBN 185

IO20PB0F1/HCLKBP 186

Bank 1

IO21NB1F2/HCLKCN 180

IO21PB1F2/HCLKCP 181

IO22NB1F2/HCLKDN 174

IO22PB1F2/HCLKDP 175

IO23NB1F2 170

IO23PB1F2 171

IO37NB1F3 165

IO37PB1F3 166

IO39NB1F3 161

IO39PB1F3 162

IO41NB1F3 159

IO41PB1F3 160

Bank 2

IO43NB2F4 151

IO43PB2F4 153

IO44NB2F4 152

IO44PB2F4 154

IO45PB2F4 148

IO46NB2F4 146

IO46PB2F4 147

IO48NB2F4 144

IO48PB2F4 145

IO57NB2F5 139

IO57PB2F5 140

IO58PB2F5 141

IO59NB2F5 137

IO59PB2F5 138

IO61NB2F5 132

IO61PB2F5 134

IO62NB2F5 131

IO62PB2F5 133

Bank 3

IO63NB3F6 127

IO63PB3F6 129

IO64NB3F6 126

IO64PB3F6 128

IO66NB3F6 122

IO66PB3F6 123

IO68NB3F6 120

IO68PB3F6 121

IO77NB3F7 116

IO77PB3F7 117

IO79NB3F7 114

IO79PB3F7 115

IO81NB3F7 110

IO81PB3F7 111

IO82NB3F7 108

IO82PB3F7 109

IO83NB3F7 106

IO83PB3F7 107

Bank 4

IO84PB4F8 103

IO85NB4F8 100

IO86NB4F8 101

IO86PB4F8 102

IO87NB4F8 96

IO87PB4F8 97

IO101NB4F9 91

IO101PB4F9 92

IO103NB4F9/CLKEN 87

IO103PB4F9/CLKEP 88

IO104NB4F9/CLKFN 81

IO104PB4F9/CLKFP 82

Bank 5

IO105NB5F10/CLKGN 76

 CQ208

AX500 Function
Pin 

Number

IO105PB5F10/CLKGP 77

IO106NB5F10/CLKHN 70

IO106PB5F10/CLKHP 71

IO107NB5F10 66

IO107PB5F10 67

IO119NB5F11 62

IO121NB5F11 60

IO121PB5F11 61

IO123NB5F11 56

IO123PB5F11 57

IO125NB5F11 54

IO125PB5F11 55

Bank 6

IO127NB6F12 47

IO127PB6F12 49

IO128NB6F12 48

IO128PB6F12 50

IO129NB6F12 42

IO129PB6F12 43

IO130PB6F12 44

IO132NB6F12 40

IO132PB6F12 41

IO141NB6F13 35

IO141PB6F13 36

IO142PB6F13 37

IO143NB6F13 33

IO143PB6F13 34

IO145NB6F13 28

IO145PB6F13 30

IO146NB6F13 27

IO146PB6F13 29

Bank 7

IO147NB7F14 23

IO147PB7F14 25

IO148NB7F14 22

IO148PB7F14 24

IO150NB7F14 18

 CQ208

AX500 Function
Pin 

Number
3-92 Revision 18



Package Pin Assignments
VCCDA 346

VCCIB0 321

VCCIB0 333

VCCIB0 344

VCCIB1 273

VCCIB1 285

VCCIB1 297

VCCIB2 227

VCCIB2 239

VCCIB2 245

VCCIB2 257

VCCIB3 185

VCCIB3 197

VCCIB3 203

VCCIB3 215

VCCIB4 144

VCCIB4 156

VCCIB4 168

VCCIB5 96

VCCIB5 108

VCCIB5 120

VCCIB6 50

VCCIB6 62

VCCIB6 68

VCCIB6 80

VCCIB7 8

VCCIB7 20

VCCIB7 26

VCCIB7 38

VCCPLA 317

VCCPLB 315

VCCPLC 303

VCCPLD 301

VCCPLE 140

VCCPLF 138

CQ352

AX1000 Function
Pin 

Number

VCCPLG 126

VCCPLH 124

VCOMPLA 318

VCOMPLB 316

VCOMPLC 304

VCOMPLD 302

VCOMPLE 141

VCOMPLF 139

VCOMPLG 127

VCOMPLH 125

VPUMP 267

CQ352

AX1000 Function
Pin 

Number
3-110 Revision 18



Package Pin Assignments
IO182PB4F17 171

IO183NB4F17 166

IO183PB4F17 167

IO184NB4F17 164

IO184PB4F17 165

IO185NB4F17 160

IO185PB4F17 161

IO190NB4F17 158

IO190PB4F17 159

IO191NB4F17 154

IO191PB4F17 155

IO192NB4F17 152

IO192PB4F17 153

IO207NB4F19 146

IO207PB4F19 147

IO212NB4F19/CLKEN 142

IO212PB4F19/CLKEP 143

IO213NB4F19/CLKFN 136

IO213PB4F19/CLKFP 137

Bank 5

IO214NB5F20/CLKGN 128

IO214PB5F20/CLKGP 129

IO215NB5F20/CLKHN 122

IO215PB5F20/CLKHP 123

IO217NB5F20 118

IO217PB5F20 119

IO236NB5F22 110

IO236PB5F22 111

IO237NB5F22 112

IO237PB5F22 113

IO238NB5F22 104

IO238PB5F22 105

IO239NB5F22 106

IO239PB5F22 107

IO240NB5F22 100

CQ352

AX2000 Function
Pin 

Number

IO240PB5F22 101

IO242NB5F22 94

IO242PB5F22 95

IO243NB5F22 98

IO243PB5F22 99

IO244NB5F22 92

IO244PB5F22 93

Bank 6

IO257PB6F24 86

IO258NB6F24 84

IO258PB6F24 85

IO261NB6F24 82

IO261PB6F24 83

IO262NB6F24 78

IO262PB6F24 79

IO265NB6F24 76

IO265PB6F24 77

IO279NB6F26 72

IO279PB6F26 73

IO280NB6F26 70

IO280PB6F26 71

IO281NB6F26 66

IO281PB6F26 67

IO282NB6F26 64

IO282PB6F26 65

IO284NB6F26 60

IO284PB6F26 61

IO285NB6F26 58

IO285PB6F26 59

IO286NB6F26 54

IO286PB6F26 55

IO287NB6F26 52

IO287PB6F26 53

IO294NB6F27 48

IO294PB6F27 49

CQ352

AX2000 Function
Pin 

Number

IO296NB6F27 46

IO296PB6F27 47

Bank 7

IO300NB7F28 42

IO300PB7F28 43

IO303NB7F28 40

IO303PB7F28 41

IO310NB7F29 34

IO310PB7F29 35

IO311NB7F29 36

IO311PB7F29 37

IO312NB7F29 28

IO312PB7F29 29

IO315NB7F29 30

IO315PB7F29 31

IO316NB7F29 22

IO316PB7F29 23

IO317NB7F29 24

IO317PB7F29 25

IO318NB7F29 18

IO318PB7F29 19

IO320NB7F29 16

IO320PB7F29 17

IO334NB7F31 10

IO334PB7F31 11

IO335NB7F31 12

IO335PB7F31 13

IO338NB7F31 6

IO338PB7F31 7

IO341NB7F31 4

IO341PB7F31 5

Dedicated I/O

GND 1

GND 9

GND 15

CQ352

AX2000 Function
Pin 

Number
3-112 Revision 18



Datasheet Information
Revision 10
(continued)

The "TRST" section was updated. 2-107

The "Global Set Fuse" section was added. 2-109

A footnote was added to "FG896" for the AX2000 regarding pins AB1, AE2, G1,
and K2.

3-52

Pinouts for the AX250, AX500, and AX1000 were added for "CQ352". 3-98

Pinout for the AX1000 was added for "CG624". 3-115

Revision 9
(v2.1)

Table 2-79 was updated. 2-69

The "Low Power Mode" section was updated. 2-106

Revision 8
(v2.0)

Table 1 has been updated. i

The "Ordering Information" section has been updated. ii

The "Device Resources" section has been updated. ii

The "Temperature Grade Offerings" section is new. iii

The "Speed Grade and Temperature Grade Matrix" section has been updated. iii

Table 2-9 has been updated. 2-12

Table 2-10 has been updated. 2-12

Table 2-1 has been updated. 2-1

Table 2-2 has been updated. 2-1

Table 2-3 has been updated. 2-2

Table 2-4 has been updated. 2-3

Table 2-5 has been updated. 2-4

The "Power Estimation Example" section has been updated. 2-5

The "Thermal Characteristics" section has been updated. 2-6

The "Package Thermal Characteristics" section has been updated. 2-6

The "Timing Characteristics" section has been updated. 2-7

The "Pin Descriptions" section has been updated. 2-9

Timing numbers have been updated from the "3.3 V LVTTL" section to the
"Timing Characteristics" section. Many AC Loads were updated as well.

2-25 to 2-59

Timing characteristics for the "Hardwired Clocks" and "Routed Clocks" sections
were updated.

2-66, 2-68

Table 2-89 to Table 2-92 and Table 2-98 to Table 2-99 were updated.  2-90 to 2-93, 
2-102 to 
2-103

The following sections were updated:
"Low Power Mode", "Interface", "Data Registers (DRs)", "Security", "Silicon
Explorer II Probe Interface", and "Programming"

2-106 to 
2-110

In the "PQ208" (AX500) section, pins 2, 52, and 156 changed from VCCDA to
VCCA. For pins 170 and 171, the I/O names refer to pair 23 instead of 24.

3-84

Revision Changes Page
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Datasheet Information
Revision 3
(continued)

The timing characteristics tables from pages 2-26 to 2-60 were updated. 2-26 to 2-60

The "Global Resources" section was updated. 2-66

The timing characteristics tables from pages 2-102 to 2-103 were updated.  2-102 to 
2-103

The "PQ208", "FG256", and "FG324" tables are new. 3-9,3-16, 3-84

Revision Changes Page
4-6 Revision 18


