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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.

Details

Product Status Active

Number of LABs/CLBs 18144

Number of Logic Elements/Cells -

Total RAM Bits 165888

Number of I/O 516

Number of Gates 1000000

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

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

Package / Case 729-BBGA

Supplier Device Package 729-PBGA (35x35)
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Axcelerator Family FPGAs
I/O Standard Electrical Specifications  
Table 2-18 • Input Capacitance

Symbol Parameter Conditions Min. Max. Units

CIN Input Capacitance VIN = 0, f = 1.0 MHz 10 pF

CINCLK Input Capacitance on HCLK and RCLK Pin VIN = 0, f = 1.0 MHz 10 pF

Table 2-19 •  I/O Input Rise Time and Fall Time*

Input Buffer Input Rise/Fall Time (min.) Input Rise/Fall Time (max.)

LVTTL No Requirement 50 ns

LVCMOS 2.5V No Requirement 50 ns

LVCMOS 1.8V No Requirement 50 ns

LVCMOS 1.5V No Requirement 50 ns

PCI No Requirement 50 ns

PCIX No Requirement 50 ns

GTL+ No Requirement 50 ns

HSTL No Requirement 50 ns

SSTL2 No Requirement 50 ns

HSTL3 No Requirement 50 ns

LVDS No Requirement 50 ns

LVPECL No Requirement 50 ns

Note: *Input Rise/Fall time applies to all inputs, be it clock or data. Inputs have to ramp up/down linearly,
in a monotonic way. Glitches or a plateau may cause double clocking. They must be avoided. For
output rise/fall time, refer to the IBIS models for extraction.

Figure 2-9 • Input Buffer Delays
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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
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
Global Resource Distribution
At the root of each global resource is a PLL. There are two groups of four PLLs for every device. One
group, located at the center of the north edge (in the I/O ring) of the chip, sources the four HCLKs. The
second group, located at the center of the south edge (again in the I/O ring), sources the four CLKs
(Figure 2-38).
Regardless of the type of global resource, HCLK or CLK, each of the eight resources reach the
ClockTileDist (CTD) Cluster located at the center of every core tile with zero skew. From the
ClockTileDist Cluster, all four HCLKs and four CLKs are distributed through the core tile (Figure 2-39).  

Figure 2-38 • PLL Group

Figure 2-39 • Example of HCLK and CLK Distributions on the AX2000
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Detailed Specifications
The HM and CM modules can select between:
• The HCLK or CLK source respectively 
• A local signal routed on generic routing resources 

This allows each core tile to have eight clocks independent of the other core tiles in the device. 
Both HCLK and CLK are segmentable, meaning that individual branches of the global resource can be
used independently. 
Like the HM and CM modules, the HD and RD modules can select between: 

• The HCLK or CLK source from the HM or CM module respectively 
• A local signal routed on generic routing resources 

The AX architecture is capable of supporting a large number of local clocks—24 segments per HCLK
driving north-south and 28 segments per CLK driving east-west per core tile. 
Microsemi's Designer software’s place-and-route takes advantage of the segmented clock structure
found in Axcelerator devices by turning off any unused clock segments. This results in not only better
performance but also lower power consumption. 

Global Resource Access Macros
Global resources can be driven by one of three sources: external pad(s), an internal net, or the output of
a PLL. These connections can be made by using one of three types of macros: CLKBUF, CLKINT, and
PLLCLK.

CLKBUF and HCLKBUF
CLKBUF (HCLKBUF) is used to drive a CLK (HCLK) from external pads. These macros can be used
either generically or with the specific I/O standard desired (e.g. CLKBUF_LVCMOS25, HCLKBUF_LVDS,
etc.) (Figure 2-42).     

Package pins CLKEP and CLKEN are associated with CLKE; package pins HCLKAP and HCLKAN are
associated with HCLKA, etc.
Note that when CLKBUF (HCLKBUF) is used with a single-ended I/O standard, it must be tied to the
P-pad of the CLK (HCLK) package pin. In this case, the CLK (HCLK) N-pad can be used for user signals.

CLKINT and HCLKINT
CLKINT (HCLKINT) is used to access the CLK (HCLK) resource internally from the user signals
(Figure 2-43).    

Figure 2-42 • CLKBUF and HCLKBUF

Figure 2-43 • CLKINT and HCLKINT
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Axcelerator Family FPGAs
CLK1 and CLK2
Both PLL outputs, CLK1 and CLK2, can be used to drive a global resource, an adjacent PLL RefCLK
input, or a net in the FPGA core. Not all drive combinations are possible (Table 2-81).

Restrictions on CLK1 and CLK2
• When both are driving global resources, they must be driving the same type of global resource

(i.e. either HCLK or CLK).
• Only one can drive a routed net at any given time.

Table 2-82 and Table 2-83 specify all the possible CLK1 and CLK2 connections for the north and south
PLLs. HCLK1 and HCLK2 are used to denote the different HCLK networks when two are being driven at
the same time by a single PLL (Note that HCLK1 is the primary clock resource associated with the PLL,
and HCLK2 is the clock resource associated with the adjacent PLL). Likewise, CLK1 and CLK2 are used
to denote the different CLK networks when two are being driven at the same time by a single PLL
(Figure 2-48 on page 2-75).  

Table 2-81 • PLL General Connections Rules
CLK1 CLK2
HCLK HCLK
CLK CLK
HCLK Routed net output
Routed net output HCLK
HCLK NONE
NONE HCLK
CLK NONE
NONE CLK
Note: The PLL outputs remain Low when REFCLK is constant (either Low or High). 

Table 2-82 • North PLL Connections
CLK1 CLK2
HCLK1 Routed net
HCLK1 Unused
HCLK2 HCLK1
HCLK2 Routed net
HCLK2 Both HCLK1 and routed net
HCLK2 Unused
Unused HCLK1
Unused Routed net
Unused Both HCLK1 and routed net
Unused Unused
Routed net HCLK1
Routed net Unused
Both HCLK1 and HCLK2 Routed net
Both HCLK1 and HCLK2 Unused
Both HCLK1 and routed net Unusable
Both HCLK2 and routed net HCLK1
Both HCLK2 and routed net Unused
HCLK1, HCLK2, and routed net Unusable
Note: Designer software currently does not support all of these connections. Only exclusive connections

where one output connects to a single net are supported at this time (e.g.CLK1 driving HCLK1,
and HCLK2 is not supported).
Revision 18 2-79



Axcelerator Family FPGAs
Table 2-101 • Eight FIFO Blocks Cascaded
Worst-Case Commercial Conditions VCCA = 1.425 V, VCCI = 3.0 V, TJ = 70°C

–2 Speed –1 Speed Std Speed

UnitsParameter Description Min. Max. Min. Max. Min. Max.

FIFO Module Timing

tWSU Write Setup 15.46 17.61 20.70 ns

tWHD Write Hold 0.00 0.00 0.00 ns

tWCKH WCLK High 0.75 0.75 0.75 ns

tWCKL WCLK Low 5.13 5.13 5.13 ns

tWCKP Minimum WCLK Period 5.88 5.88 5.88 ns

tRSU Read Setup 16.22 18.47 21.72 ns

tRHD Read Hold 0.00 0.00 0.00 ns

tRCKH RCLK High 0.73 0.73 0.73 ns

tRCKL RCLK Low 5.77 5.77 5.77 ns

tRCKP Minimum RCLK period 6.50 6.50 6.50 ns

tCLRHF Clear High 0.00 0.00 0.00 ns

tCLR2FF Clear-to-flag (EMPTY/FULL) 1.92 2.18 2.57 ns

tCLR2AF Clear-to-flag (AEMPTY/AFULL) 4.39 5.00 5.88 ns

tCK2FF Clock-to-flag (EMPTY/FULL) 2.13 2.42 2.85 ns

tCK2AF Clock-to-flag (AEMPTY/AFULL) 5.04 5.75 6.75 ns

tRCK2RD1 RCLK-To-OUT (Pipelined) 3.39 3.86 4.54 ns

tRCK2RD2 RCLK-To-OUT (Nonpipelined) 4.93 5.62 6.61 ns

Note: Timing data for these eight cascaded FIFO blocks uses a depth of 32,768. For all other combinations, use
Microsemi’s timing software.
Revision 18 2-105



Package Pin Assignments
BG729

AX1000 Function
Pin 

Number

Bank 0 

IO00NB0F0  E6

IO00PB0F0  F6

IO01NB0F0  G8

IO01PB0F0  G7

IO02NB0F0  D7

IO02PB0F0  E7

IO03NB0F0  D5

IO03PB0F0  E5

IO04NB0F0  G9

IO04PB0F0  H9

IO05NB0F0  E8

IO05PB0F0  F8

IO06NB0F0  C6

IO06PB0F0  D6

IO07NB0F0  B5

IO07PB0F0  C5

IO08NB0F0  A6

IO08PB0F0  A5

IO09NB0F0  E9

IO09PB0F0  F9

IO10NB0F0  G10

IO10PB0F0  H10

IO11NB0F0  B7

IO11PB0F0  B6

IO12NB0F1  C8

IO12PB0F1  C7

IO13NB0F1  E10

IO13PB0F1  F10

IO14NB0F1  G11

IO14PB0F1  H11

IO15NB0F1  D9

IO15PB0F1  D8

IO16NB0F1  A8

IO16PB0F1  A7

IO17NB0F1  B9

IO17PB0F1  B8

IO18NB0F1  C10

IO18PB0F1  C9

IO19NB0F1  E11

IO19PB0F1  F11

IO20NB0F1  G12

IO20PB0F1  H12

IO21NB0F1  D11

IO21PB0F1  D10

IO22NB0F2  A10

IO22PB0F2  A9

IO23NB0F2  B11

IO23PB0F2  B10

IO24NB0F2  G13

IO24PB0F2  H13

IO25NB0F2  C12

IO25PB0F2  C11

IO26NB0F2  E12

IO26PB0F2  D12

IO27NB0F2  E13

IO27PB0F2  F13

IO28NB0F2  G14

IO28PB0F2  H14

IO29NB0F2  A12

IO29PB0F2  B12

IO30NB0F2/HCLKAN  C13

IO30PB0F2/HCLKAP  D13

IO31NB0F2/HCLKBN  F14

IO31PB0F2/HCLKBP  E14

Bank 1

IO32NB1F3/HCLKCN  C14

IO32PB1F3/HCLKCP  B14

IO33NB1F3/HCLKDN  D16

IO33PB1F3/HCLKDP  D15

IO34NB1F3  B16

IO34PB1F3  A16

IO35NB1F3  E15

IO35PB1F3  F15

BG729

AX1000 Function
Pin 

Number

IO36NB1F3  H15

IO36PB1F3  G15

IO37NB1F3  C17

IO37PB1F3  C16

IO38NB1F3  B18

IO38PB1F3  B17

IO39NB1F3  A18

IO39PB1F3  A17

IO40NB1F3  H16

IO40PB1F3  G16

IO41NB1F4  B19

IO41PB1F4  A19

IO42NB1F4  C19

IO42PB1F4  C18

IO43NB1F4  D18

IO43PB1F4  D17

IO44NB1F4  H17

IO44PB1F4  G17

IO45NB1F4  F17

IO45PB1F4  E17

IO46NB1F4  B20

IO46PB1F4  A20

IO47NB1F4  C21

IO47PB1F4  C20

IO48NB1F4  H18

IO48PB1F4  G18

IO49NB1F4  F18

IO49PB1F4  E18

IO50NB1F4  D20

IO50PB1F4  D19

IO51NB1F4  A22

IO51PB1F4  A21

IO52NB1F4  B22

IO52PB1F4  B21

IO53NB1F4  F19

IO53PB1F4  E19

IO54NB1F5  F20

BG729

AX1000 Function
Pin 

Number
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Axcelerator Family FPGAs
IO54PB1F5  E20

IO55NB1F5  E21

IO55PB1F5  D21

IO56NB1F5  H19

IO56PB1F5  G19

IO57NB1F5  D22

IO57PB1F5  C22

IO58NB1F5  B23

IO58PB1F5  A23

IO59NB1F5  D23

IO59PB1F5  C23

IO60NB1F5  G21

IO60PB1F5  G20

IO61NB1F5  E23

IO61PB1F5  E22

IO62NB1F5  F22

IO62PB1F5  F21

IO63NB1F5  H20

IO63PB1F5  J19

Bank 2

IO64NB2F6  J21

IO64PB2F6  H21

IO65NB2F6  F24

IO65PB2F6  F23

IO66NB2F6  F26

IO66PB2F6  F25

IO67NB2F6  E26

IO67PB2F6  E25

IO68NB2F6  J22

IO68PB2F6  H22

IO69NB2F6  G24

IO69PB2F6  G23

IO70NB2F6  K20

IO70PB2F6  J20

IO71NB2F6  G26

IO71PB2F6  G25

IO72NB2F6  J24

BG729

AX1000 Function
Pin 

Number

IO72PB2F6  J23

IO73NB2F6  H24

IO73PB2F6  H23

IO74NB2F7  L21

IO74PB2F7  K21

IO75NB2F7  G27

IO75PB2F7  F27

IO76NB2F7  K23

IO76PB2F7  K22

IO77NB2F7  H26

IO77PB2F7  H25

IO78NB2F7  K25

IO78PB2F7  K24

IO79NB2F7  J26

IO79PB2F7  J25

IO80NB2F7  M20

IO80PB2F7  L20

IO81NB2F7  J27

IO81PB2F7  H27

IO82NB2F7  L23

IO82PB2F7  L22

IO83NB2F7  L25

IO83PB2F7  L24

IO84NB2F7  N21

IO84PB2F7  M21

IO85NB2F8  K27

IO85PB2F8  K26

IO86NB2F8  M23

IO86PB2F8  M22

IO87NB2F8  M25

IO87PB2F8  M24

IO88NB2F8  L27

IO88PB2F8  L26

IO89NB2F8  M27

IO89PB2F8  M26

IO90NB2F8  N23

IO90PB2F8  N22

BG729

AX1000 Function
Pin 

Number

IO91NB2F8  N25

IO91PB2F8  N24

IO92NB2F8  N27

IO92PB2F8  N26

IO93NB2F8  P26

IO93PB2F8  P27

IO94NB2F8  N19

IO94PB2F8  N20

IO95NB2F8  P23

IO95PB2F8  P22

Bank 3

IO96NB3F9  P25

IO96PB3F9  P24

IO97NB3F9  R26

IO97PB3F9  R27

IO98NB3F9  P21

IO98PB3F9  P20

IO99NB3F9  R24

IO99PB3F9  R25

IO100NB3F9  T26

IO100PB3F9  T27

IO101NB3F9  T24

IO101PB3F9  T25

IO102NB3F9  R20

IO102PB3F9  R21

IO103NB3F9  R23

IO103PB3F9  R22

IO104NB3F9  U26

IO104PB3F9  U27

IO105NB3F9  U24

IO105PB3F9  U25

IO106NB3F9  R19

IO106PB3F9  P19

IO107NB3F10  V26

IO107PB3F10  V27

IO108NB3F10  T23

IO108PB3F10  T22

BG729

AX1000 Function
Pin 

Number
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Axcelerator Family FPGAs
FG324

AX125 Function
Pin 

Number

Bank 0 

IO00NB0F0  C5

IO00PB0F0  C4

IO01NB0F0  A3

IO01PB0F0  A2

IO02NB0F0  C7

IO02PB0F0  C6

IO03NB0F0  B5

IO03PB0F0  B4

IO04NB0F0  A5

IO04PB0F0  A4

IO05NB0F0  A7

IO05PB0F0  A6

IO06NB0F0  B7

IO06PB0F0  B6

IO07NB0F0/HCLKAN  C9

IO07PB0F0/HCLKAP  C8

IO08NB0F0/HCLKBN  B10

IO08PB0F0/HCLKBP  B9

Bank 1

IO09NB1F1/HCLKCN  D11

IO09PB1F1/HCLKCP  D10

IO10NB1F1/HCLKDN  C12

IO10PB1F1/HCLKDP  C11

IO11NB1F1  A15

IO11PB1F1  A14

IO12NB1F1  B14

IO12PB1F1  B13

IO13NB1F1  A17

IO13PB1F1  A16

IO14NB1F1  D13

IO14PB1F1  D12

IO15NB1F1  C14

IO15PB1F1  C13

IO16NB1F1  B16

IO16PB1F1  C15

IO17NB1F1  E14

IO17PB1F1  E13

Bank 2

IO18NB2F2  G14

IO18PB2F2  F14

IO19NB2F2  D16

IO19PB2F2  D15

IO20NB2F2  C18

IO20PB2F2  B18

IO21NB2F2  D17

IO21PB2F2  C17

IO22NB2F2  F17

IO22PB2F2  E17

IO23NB2F2  G16

IO23PB2F2  F16

IO24NB2F2  E18

IO24PB2F2  D18

IO25NB2F2  G18

IO25PB2F2  F18

IO26NB2F2  H17

IO26PB2F2  G17

IO27NB2F2  J16

IO27PB2F2  H16

IO28NB2F2  J18

IO28PB2F2  H18

IO29NB2F2  K17

IO29PB2F2  J17

Bank 3

IO30NB3F3  N18

IO30PB3F3  M18

IO31NB3F3  L18

IO31PB3F3  K18

IO32NB3F3  L16

IO32PB3F3  L17

FG324

AX125 Function
Pin 

Number

IO33NB3F3  R18

IO33PB3F3  P18

IO34NB3F3  N15

IO34PB3F3  M15

IO35NB3F3  M16

IO35PB3F3  M17

IO36NB3F3  P16

IO36PB3F3  N16

IO37NB3F3  R17

IO37PB3F3  P17

IO38NB3F3  N14

IO38PB3F3  M14

IO39NB3F3  U18

IO39PB3F3  T18

IO40NB3F3  R16

IO40PB3F3  T17

IO41NB3F3  P13

IO41PB3F3  P14

Bank 4

IO42NB4F4  T13

IO42PB4F4  T14

IO43NB4F4  U15

IO43PB4F4  T15

IO44NB4F4  U13

IO44PB4F4  U14

IO45NB4F4  V15

IO45PB4F4  V16

IO46NB4F4  V13

IO46PB4F4  V14

IO47NB4F4  V12

IO47PB4F4  U12

IO48NB4F4  V10

IO48PB4F4  V11

IO49NB4F4/CLKEN  T10

IO49PB4F4/CLKEP  T11

FG324

AX125 Function
Pin 

Number
Revision 18 3-17



Package Pin Assignments
 

VCCPLH T10

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

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

FG484

AX250 Function Pin Number

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

VCOMPLG V11

VCOMPLH T9

VPUMP D17

FG484

AX250 Function Pin Number
3-26 Revision 18



Package Pin Assignments
IO167PB5F15  AA12

IO169NB5F15  AA9

IO169PB5F15  AA10

IO170NB5F15  AB9

IO170PB5F15  AB10

IO171NB5F16  W8

IO171PB5F16  W9

IO172NB5F16  Y8

IO172PB5F16  Y9

IO173NB5F16  U8

IO173PB5F16  U9

IO174NB5F16  AA7

IO174PB5F16  AA8

IO175NB5F16  AB5

IO175PB5F16  AB6

IO176NB5F16  AA5

IO176PB5F16  AA6

IO177NB5F16  AA4

IO177PB5F16  AB4

IO178NB5F16  Y6

IO178PB5F16  Y7

IO179NB5F16  T7

IO179PB5F16  T8

IO180NB5F16  W6

IO180PB5F16  W7

IO181NB5F17  Y4

IO181PB5F17  Y5

IO184NB5F17  AB7

IO187NB5F17  V3

IO187PB5F17  W3

IO188NB5F17  V4

IO188PB5F17  W5

IO192NB5F17  V6

IO192PB5F17  V7

Bank 6

FG484

AX1000 Function
Pin 

Number

IO194NB6F18  V2

IO194PB6F18  W2

IO195NB6F18  U5

IO195PB6F18  T5

IO200NB6F18  T4

IO200PB6F18  U4

IO201NB6F18  P6

IO201PB6F18  R6

IO203NB6F19  U2

IO204NB6F19  T3

IO204PB6F19  U3

IO205NB6F19  P5

IO205PB6F19  R5

IO208NB6F19  V1

IO208PB6F19  W1

IO209NB6F19  P7

IO209PB6F19  R7

IO212NB6F19  P4

IO212PB6F19  R4

IO214NB6F20  P3

IO214PB6F20  R3

IO215NB6F20  M6

IO215PB6F20  N6

IO216NB6F20  R2

IO216PB6F20  T2

IO217NB6F20  T1

IO217PB6F20  U1

IO219NB6F20  M5

IO219PB6F20  N5

IO220NB6F20  P1

IO220PB6F20  R1

IO221NB6F20  N2

IO221PB6F20  P2

IO222NB6F20  M3

IO222PB6F20  N3

FG484

AX1000 Function
Pin 

Number

IO223NB6F20  M7

IO223PB6F20  N7

IO224NB6F20  M4

IO224PB6F20  N4

Bank 7

IO225NB7F21  M2

IO225PB7F21  N1

IO226NB7F21  K2

IO226PB7F21  K1

IO228NB7F21  L3

IO228PB7F21  L2

IO229NB7F21  K5

IO229PB7F21  L5

IO230NB7F21  H1

IO230PB7F21  J1

IO231NB7F21  H2

IO231PB7F21  J2

IO232NB7F21  K4

IO232PB7F21  K3

IO233NB7F21  K6

IO233PB7F21  L6

IO234NB7F21  F1

IO234PB7F21  G1

IO235NB7F21  F2

IO235PB7F21  G2

IO236NB7F22  H3

IO236PB7F22  J3

IO237NB7F22  K7

IO237PB7F22  L7

IO241NB7F22  H6

IO241PB7F22  J6

IO242NB7F22  H4

IO242PB7F22  J4

IO243NB7F22  H5

IO243PB7F22  J5

FG484

AX1000 Function
Pin 

Number
3-34 Revision 18



Axcelerator Family FPGAs
IO206PB6F19  AB4

IO207NB6F19  W6

IO207PB6F19  W7

IO208NB6F19  AB3

IO208PB6F19  AC3

IO209NB6F19  V8

IO209PB6F19  V9

IO210NB6F19  AA2

IO210PB6F19  AA1

IO211NB6F19  V5

IO211PB6F19  W5

IO212NB6F19  Y3

IO212PB6F19  Y4

IO213NB6F19  V7

IO213PB6F19  V6

IO214NB6F20  W3

IO214PB6F20  W4

IO215NB6F20  U8

IO215PB6F20  U9

IO216NB6F20  W1

IO216PB6F20  W2

IO217NB6F20  U7

IO217PB6F20  U6

IO218NB6F20  U4

IO218PB6F20  V4

IO219NB6F20  T5

IO219PB6F20  U5

IO220NB6F20  U3

IO220PB6F20  V3

IO221NB6F20  T8

IO221PB6F20  T9

IO222NB6F20  U2

IO222PB6F20  V2

IO223NB6F20  T7

IO223PB6F20  T6

FG896

AX1000 Function
Pin 

Number

IO224NB6F20  R2

IO224PB6F20  T2

Bank 7

IO225NB7F21  R7

IO225PB7F21  R6

IO226NB7F21  R4

IO226PB7F21  R5

IO227NB7F21  R8

IO227PB7F21  R9

IO228NB7F21  P1

IO228PB7F21  R1

IO229NB7F21  P9

IO229PB7F21  P8

IO230NB7F21  N2

IO230PB7F21  P2

IO231NB7F21  P7

IO231PB7F21  P6

IO232NB7F21  N3

IO232PB7F21  P3

IO233NB7F21  P4

IO233PB7F21  P5

IO234NB7F21  L1

IO234PB7F21  M1

IO235NB7F21  M4

IO235PB7F21  N4

IO236NB7F22  N7

IO236PB7F22  N6

IO237NB7F22  N8

IO237PB7F22  N9

IO238NB7F22  M5

IO238PB7F22  N5

IO239NB7F22  L2

IO239PB7F22  M2

IO240NB7F22  L3

IO240PB7F22  M3

FG896

AX1000 Function
Pin 

Number

IO241NB7F22  M8

IO241PB7F22  M7

IO242NB7F22  K4

IO242PB7F22  L4

IO243NB7F22  L6

IO243PB7F22  M6

IO244NB7F22  K5

IO244PB7F22  L5

IO245NB7F22  J4

IO245PB7F22  J3

IO246NB7F22  G2

IO246PB7F22  H2

IO247NB7F23  L8

IO247PB7F23  L7

IO248NB7F23  G3

IO248PB7F23  H3

IO249NB7F23  G4

IO249PB7F23  H4

IO250NB7F23  J6

IO250PB7F23  K6

IO251NB7F23  H5

IO251PB7F23  J5

IO252NB7F23  F2

IO252PB7F23  F1

IO253NB7F23  K8

IO253PB7F23  K7

IO254NB7F23  F4

IO254PB7F23  F3

IO255NB7F23  G6

IO255PB7F23  H6

IO256NB7F23  F5

IO256PB7F23  G5

IO257NB7F23  H7

IO257PB7F23  J7

Dedicated I/O

FG896

AX1000 Function
Pin 

Number
Revision 18 3-57



Axcelerator Family FPGAs
NC AP9

NC B17

NC B22

NC B27

NC B8

NC D10

NC D20

NC D23

NC D25

NC F3

NC F32

NC F33

NC F34

NC F4

NC G1

NC G32

NC G33

NC G34

NC H31

NC H33

NC J1

NC J3

NC J34

NC M1

NC M4

NC P1

NC P2

NC R31

NC T1

NC T2

NC V3

NC V34

NC W3

NC W34

PRA J17

FG1152

AX2000 Function
Pin 

Number

PRB F18

PRC AD18

PRD AH18

TCK J9

TDI F7

TDO L10

TMS H8

TRST E6

VCCA AA13

VCCA AA22

VCCA AB14

VCCA AB15

VCCA AB16

VCCA AB17

VCCA AB18

VCCA AB19

VCCA AB20

VCCA AB21

VCCA AF8

VCCA AK28

VCCA G30

VCCA G5

VCCA N14

VCCA N15

VCCA N16

VCCA N17

VCCA N18

VCCA N19

VCCA N20

VCCA N21

VCCA P13

VCCA P22

VCCA R13

VCCA R22

VCCA T13

FG1152

AX2000 Function
Pin 

Number

VCCA T22

VCCA U13

VCCA U22

VCCA V13

VCCA V22

VCCA W13

VCCA W22

VCCA Y13

VCCA Y22

VCCDA AF26

VCCDA AF9

VCCDA AG17

VCCDA AG18

VCCDA AH14

VCCDA AH15

VCCDA AH17

VCCDA AH20

VCCDA AH21

VCCDA AK29

VCCDA AK6

VCCDA E15

VCCDA E29

VCCDA E7

VCCDA F15

VCCDA F21

VCCDA F5

VCCDA G20

VCCDA H17

VCCDA H18

VCCDA H28

VCCDA J18

VCCDA V27

VCCDA V6

VCCIB0 A5

VCCIB0 B5

FG1152

AX2000 Function
Pin 

Number
Revision 18 3-81



Package Pin Assignments
 CQ208

AX250 Function
Pin 

Number

Bank 0

IO02NB0F0 197

IO03NB0F0 198

IO03PB0F0 199

IO12NB0F0/HCLKAN 191

IO12PB0F0/HCLKAP 192

IO13NB0F0/HCLKBN 185

IO13PB0F0/HCLKBP 186

Bank 1

IO14NB1F1/HCLKCN 180

IO14PB1F1/HCLKCP 181

IO15NB1F1/HCLKDN 174

IO15PB1F1/HCLKDP 175

IO16NB1F1 170

IO16PB1F1 171

IO24NB1F1 165

IO24PB1F1 166

IO26NB1F1 161

IO26PB1F1 162

IO27NB1F1 159

IO27PB1F1 160

Bank 2

IO29NB2F2 151

IO29PB2F2 153

IO30NB2F2 152

IO30PB2F2 154

IO31PB2F2 148

IO32NB2F2 146

IO32PB2F2 147

IO34NB2F2 144

IO34PB2F2 145

IO39NB2F2 139

IO39PB2F2 140

IO40PB2F2 141

IO41NB2F2 137

IO41PB2F2 138

IO43NB2F2 132

IO43PB2F2 134

IO44NB2F2 131

IO44PB2F2 133

Bank 3

IO45NB3F3 127

IO45PB3F3 129

IO46NB3F3 126

IO46PB3F3 128

IO48NB3F3 122

IO48PB3F3 123

IO50NB3F3 120

IO50PB3F3 121

IO55NB3F3 116

IO55PB3F3 117

IO57NB3F3 114

IO57PB3F3 115

IO59NB3F3 110

IO59PB3F3 111

IO60NB3F3 108

IO60PB3F3 109

IO61NB3F3 106

IO61PB3F3 107

Bank 4

IO62NB4F4 100

IO62PB4F4 103

IO63NB4F4 101

IO63PB4F4 102

IO64NB4F4 96

IO64PB4F4 97

IO72NB4F4 91

IO72PB4F4 92

IO74NB4F4/CLKEN 87

IO74PB4F4/CLKEP 88

IO75NB4F4/CLKFN 81

IO75PB4F4/CLKFP 82

Bank 5

IO76NB5F5/CLKGN 76

 CQ208

AX250 Function
Pin 

Number

IO76PB5F5/CLKGP 77

IO77NB5F5/CLKHN 70

IO77PB5F5/CLKHP 71

IO78NB5F5 66

IO78PB5F5 67

IO86NB5F5 62

IO87NB5F5 60

IO87PB5F5 61

IO88NB5F5 56

IO88PB5F5 57

IO89NB5F5 54

IO89PB5F5 55

Bank 6

IO91NB6F6 47

IO91PB6F6 49

IO92NB6F6 48

IO92PB6F6 50

IO93NB6F6 42

IO93PB6F6 43

IO94PB6F6 44

IO96NB6F6 40

IO96PB6F6 41

IO101NB6F6 35

IO101PB6F6 36

IO102PB6F6 37

IO103NB6F6 33

IO103PB6F6 34

IO105NB6F6 28

IO105PB6F6 30

IO106NB6F6 27

IO106PB6F6 29

Bank 7

IO107NB7F7 23

IO107PB7F7 25

IO108NB7F7 22

IO108PB7F7 24

IO110NB7F7 18

 CQ208

AX250 Function
Pin 

Number
3-90 Revision 18



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
CQ352

AX250 Function
Pin 

Number

Bank 0

IO00NB0F0 341

IO00PB0F0 342

IO01NB0F0 343

IO02NB0F0 337

IO02PB0F0 338

IO04NB0F0 335

IO04PB0F0 336

IO06NB0F0 331

IO06PB0F0 332

IO08NB0F0 325

IO08PB0F0 326

IO10NB0F0 323

IO10PB0F0 324

IO12NB0F0/HCLKAN 319

IO12PB0F0/HCLKAP 320

IO13NB0F0/HCLKBN 313

IO13PB0F0/HCLKBP 314

Bank 1

IO14NB1F1/HCLKCN 305

IO14PB1F1/HCLKCP 306

IO15NB1F1/HCLKDN 299

IO15PB1F1/HCLKDP 300

IO16NB1F1 289

IO16PB1F1 290

IO17NB1F1 295

IO17PB1F1 296

IO18NB1F1 287

IO18PB1F1 288

IO20NB1F1 283

IO20PB1F1 284

IO22NB1F1 277

IO22PB1F1 278

IO23NB1F1 281

IO23PB1F1 282

IO24NB1F1 275

IO24PB1F1 276

IO25NB1F1 271

IO25PB1F1 272

IO27NB1F1 269

IO27PB1F1 270

Bank 2

IO29NB2F2 261

IO29PB2F2 262

IO30NB2F2 259

IO30PB2F2 260

IO31NB2F2 255

IO31PB2F2 256

IO33NB2F2 249

IO33PB2F2 250

IO34NB2F2 253

IO34PB2F2 254

IO35NB2F2 247

IO35PB2F2 248

IO36NB2F2 243

IO36PB2F2 244

IO37NB2F2 241

IO37PB2F2 242

IO38NB2F2 237

IO38PB2F2 238

IO39NB2F2 235

IO39PB2F2 236

IO41NB2F2 231

IO41PB2F2 232

IO42NB2F2 229

IO42PB2F2 230

IO43NB2F2 225

IO43PB2F2 226

IO44NB2F2 223

IO44PB2F2 224

CQ352

AX250 Function
Pin 

Number

Bank 3

IO45NB3F3 217

IO45PB3F3 218

IO46NB3F3 219

IO46PB3F3 220

IO47NB3F3 213

IO47PB3F3 214

IO48NB3F3 211

IO48PB3F3 212

IO49NB3F3 207

IO49PB3F3 208

IO51NB3F3 205

IO51PB3F3 206

IO52NB3F3 201

IO52PB3F3 202

IO53NB3F3 199

IO53PB3F3 200

IO54NB3F3 195

IO54PB3F3 196

IO55NB3F3 193

IO55PB3F3 194

IO56NB3F3 187

IO56PB3F3 188

IO57NB3F3 189

IO57PB3F3 190

IO59NB3F3 183

IO59PB3F3 184

IO60NB3F3 181

IO60PB3F3 182

IO61NB3F3 179

IO61PB3F3 180

Bank 4

IO62NB4F4 172

IO62PB4F4 173

IO64NB4F4 166

CQ352

AX250 Function
Pin 

Number
Revision 18 3-99



Axcelerator Family FPGAs
CQ352

AX1000 Function
Pin 

Number

Bank 0

IO02NB0F0 341

IO02PB0F0 342

IO03PB0F0 343

IO04NB0F0 337

IO04PB0F0 338

IO08NB0F0 331

IO08PB0F0 332

IO09NB0F0 335

IO09PB0F0 336

IO24NB0F2 325

IO24PB0F2 326

IO25NB0F2 323

IO25PB0F2 324

IO30NB0F2/HCLKAN 319

IO30PB0F2/HCLKAP 320

IO31NB0F2/HCLKBN 313

IO31PB0F2/HCLKBP 314

Bank 1

IO32NB1F3/HCLKCN 305

IO32PB1F3/HCLKCP 306

IO33NB1F3/HCLKDN 299

IO33PB1F3/HCLKDP 300

IO38NB1F3 295

IO38PB1F3 296

IO54NB1F5 287

IO54PB1F5 288

IO55NB1F5 289

IO55PB1F5 290

IO56NB1F5 281

IO56PB1F5 282

IO57NB1F5 283

IO57PB1F5 284

IO59NB1F5 277

IO59PB1F5 278

IO60NB1F5 275

IO60PB1F5 276

IO61NB1F5 271

IO61PB1F5 272

IO63NB1F5 269

IO63PB1F5 270

Bank 2

IO64NB2F6 259

IO64PB2F6 260

IO67NB2F6 261

IO67PB2F6 262

IO68NB2F6 255

IO68PB2F6 256

IO69NB2F6 253

IO69PB2F6 254

IO74NB2F7 249

IO74PB2F7 250

IO75NB2F7 247

IO75PB2F7 248

IO76NB2F7 243

IO76PB2F7 244

IO77NB2F7 241

IO77PB2F7 242

IO78NB2F7 237

IO78PB2F7 238

IO79NB2F7 235

IO79PB2F7 236

IO82NB2F7 231

IO82PB2F7 232

IO83NB2F7 229

IO83PB2F7 230

IO94NB2F8 225

IO94PB2F8 226

IO95NB2F8 223

IO95PB2F8 224

CQ352

AX1000 Function
Pin 

Number

Bank 3

IO96NB3F9 217

IO96PB3F9 218

IO97NB3F9 219

IO97PB3F9 220

IO99NB3F9 213

IO99PB3F9 214

IO108NB3F10 211

IO108PB3F10 212

IO109NB3F10 207

IO109PB3F10 208

IO111NB3F10 205

IO111PB3F10 206

IO112NB3F10 199

IO112PB3F10 200

IO113NB3F10 201

IO113PB3F10 202

IO115NB3F10 195

IO115PB3F10 196

IO116NB3F10 193

IO116PB3F10 194

IO117NB3F10 189

IO117PB3F10 190

IO124NB3F11 183

IO124PB3F11 184

IO125NB3F11 187

IO125PB3F11 188

IO127NB3F11 181

IO127PB3F11 182

IO128NB3F11 179

IO128PB3F11 180

Bank 4

IO130NB4F12 172

IO130PB4F12 173

IO131NB4F12 170

CQ352

AX1000 Function
Pin 

Number
Revision 18 3-107



Package Pin Assignments
CG624

AX1000 Function
Pin 

Number

Bank 0

IO00NB0F0 F8

IO00PB0F0 F7

IO02NB0F0 G7

IO02PB0F0 G6

IO04NB0F0 E9

IO04PB0F0 D8

IO06NB0F0 G9

IO06PB0F0 G8

IO07PB0F0 B6

IO08NB0F0 F10

IO08PB0F0 F9

IO09PB0F0 C7

IO10NB0F0 H8

IO10PB0F0 H7

IO11NB0F0 D10

IO11PB0F0 D9

IO12NB0F1 B5

IO12PB0F1 B4

IO13NB0F1 A7

IO13PB0F1 A6

IO14NB0F1 C9

IO14PB0F1 C8

IO15PB0F1 B7

IO16NB0F1 A5

IO16PB0F1 A4

IO17NB0F1 A9

IO17PB0F1 B9

IO18NB0F1 D12

IO18PB0F1 D11

IO20NB0F1 B11

IO20PB0F1 B10

IO21NB0F1 A11

IO21PB0F1 A10

IO22NB0F2 H10

IO22PB0F2 H9

IO23NB0F2 E11

IO23PB0F2 F11

IO24NB0F2 D7

IO24PB0F2 E7

IO25PB0F2 B12

IO26NB0F2 H11

IO26PB0F2 G11

IO27NB0F2 C11

IO27PB0F2 B8

IO28NB0F2 J13

IO28PB0F2 K13

IO29NB0F2 J8

IO29PB0F2 J7

IO30NB0F2/HCLKAN G13

IO30PB0F2/HCLKAP G12

IO31NB0F2/HCLKBN C13

IO31PB0F2/HCLKBP C12

Bank 1

IO32NB1F3/HCLKCN G15

IO32PB1F3/HCLKCP G14

IO33NB1F3/HCLKDN B14

IO33PB1F3/HCLKDP B13

IO34NB1F3 G16

IO34PB1F3 H16

IO35NB1F3 C17

IO35PB1F3 B18

IO36NB1F3 H18

IO36PB1F3 H15

IO37NB1F3 H13

IO38NB1F3 E15

IO38PB1F3 F15

IO39NB1F3 D14

IO39PB1F3 C14

IO40NB1F3 D16

IO40PB1F3 D15

IO41NB1F4 F16

CG624

AX1000 Function
Pin 

Number

IO42NB1F4 G21

IO42PB1F4 G20

IO43NB1F4 A16

IO43PB1F4 A15

IO44NB1F4 A20

IO44PB1F4 A19

IO45NB1F4 B17

IO45PB1F4 B16

IO46NB1F4 G17

IO46PB1F4 H17

IO47NB1F4 A17

IO48NB1F4 C19

IO48PB1F4 C18

IO49NB1F4 B20

IO49PB1F4 B19

IO50NB1F4 H20

IO50PB1F4 H19

IO51NB1F4 A22

IO51PB1F4 A21

IO52NB1F4 C21

IO52PB1F4 C20

IO53NB1F4 B22

IO53PB1F4 B21

IO54NB1F5 J18

IO54PB1F5 J19

IO55NB1F5 D18

IO55PB1F5 D17

IO56NB1F5 F20

IO56PB1F5 F19

IO58NB1F5 E17

IO58PB1F5 F17

IO60NB1F5 D20

IO60PB1F5 D19

IO62NB1F5 E18

IO62PB1F5 F18

IO63NB1F5 G19

CG624

AX1000 Function
Pin 

Number
3-116 Revision 18



Package Pin Assignments
IO310NB7F29 N10

IO310PB7F29 N9

IO311NB7F29 K1

IO311PB7F29 L1

IO313NB7F29 M5

IO316NB7F29 L6

IO316PB7F29 L5

IO317NB7F29 K2

IO317PB7F29 L2

IO318NB7F29 K4

IO318PB7F29 L4

IO320NB7F29 J3

IO321NB7F30 J2

IO321PB7F30 J1

IO323NB7F30 L7

IO323PB7F30 M7

IO324NB7F30 M9

IO324PB7F30 M8

IO327NB7F30 F1

IO327PB7F30 G1

IO328NB7F30 K7

IO328PB7F30 K6

IO329NB7F30 D1

IO329PB7F30 E1

IO331PB7F30 G2

IO332NB7F31 H3

IO332PB7F31 H2

IO333NB7F31 E2

IO333PB7F31 F2

IO334NB7F31 H4

IO334PB7F31 J4

IO335NB7F31 H5

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.

IO335PB7F31 H6

IO337NB7F31 D2

IO338NB7F31 J6

IO338PB7F31 J5

IO339NB7F31 F3

IO339PB7F31 E3

IO340NB7F31 G4*

IO340PB7F31 G3*

IO341NB7F31 K8

IO341PB7F31 L8

Dedicated I/O

GND K5

GND A18

GND A2

GND A24

GND A25

GND A8

GND AA10

GND AA16

GND AA18

GND AA21

GND AA5

GND AB22

GND AB4

GND AC10

GND AC16

GND AC23

GND AC3

GND AD1

GND AD2

GND AD24

GND AD25

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.

GND AE1

GND AE18

GND AE2

GND AE24

GND AE25

GND AE8

GND B1

GND B2

GND B24

GND B25

GND C10

GND C16

GND C23

GND C3

GND D22

GND D4

GND E10

GND E16

GND E21

GND E5

GND E8

GND H1

GND H21

GND H25

GND K21

GND K23

GND K3

GND L11

GND L12

GND L13

GND L14

GND L15

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.
3-126 Revision 18


