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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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Detailed Specifications
Calculating Power Dissipation   
Table 2-3 • Standby Current

Device Temperature

ICCA ICCDA ICCBANK ICCPLL ICCCP1

IIH, IIL, 
IOZ2 Units

Standby 
Current 
(Core)

Standby 
Current, 

Differential 
I/O

Standby Current 
per

I/O Bank Standby 
Current 
per PLL

Standby Current,
Charge Pump

2.5 V 
VCCI

3.3 V 
VCCI Active

Bypassed 
Mode

AX125 Typical at 25°C 1.5 1.5 0.2 0.3 0.2 0.3 0.01 ±0.01 mA

70°C 15 6 0.5 0.75 1 0.4 0.01 ±0.01 mA

85°C 25 6 0.6 0.8 1 0.4 0.2 ±0.01 mA

125°C 50 8 1 1.5 2 0.4 0.5 ±0.01 mA

AX250 Typical at 25°C 1.5 1.4 0.25 0.4 0.2 0.3 0.01 ±0.01 mA

70°C 30 7 0.8 0.9 1 0.4 0.01 ±0.01 mA

85°C 40 7 0.8 1 1 0.4 0.2 ±0.01 mA

125°C 70 9 1.3 1.8 2 0.4 0.5 ±0.01 mA

AX500 Typical at 25°C 5 1.4 0.4 0.75 0.2 0.3 0.01 ±0.01 mA

70°C 60 7 1 1.5 1 0.4 0.01 ±0.01 mA

85°C 80 7 1 1.9 1 0.4 0.2 ±0.01 mA

125°C 180 9 1.75 2.5 1.5 0.4 0.5 ±0.01 mA

AX1000 Typical at 25°C 7.5 1.5 0.5 1.25 0.2 0.3 0.01 ±0.01 mA

70°C 80 8 1.5 3 1 0.4 0.01 ±0.01 mA

85°C 120 8 1.5 3.4 1 0.4 0.2 ±0.01 mA

125°C 200 10 3 4 1.5 0.4 0.5 ±0.01 mA

AX2000 Typical at 25°C 20 1.6 0.7 1.5 0.2 0.3 0.01 ±0.01 mA

70°C 160 10 2 7 1 0.4 0.01 ±0.01 mA

85°C 200 10 3 8 1 0.4 0.2 ±0.01 mA

125°C 500 15 4 10 1.5 0.4 0.5 ±0.01 mA

Notes:
1. ICCCP Active is the ICCDA or the Internal Charge Pump current. ICCCP Bypassed mode is the External Charge Pump

current IIH (VPUMP pin).
2. IIH, IIL, or IOZ values are measured with inputs at the same level as VCCI for IIH and GND for IIL and IOZ.
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Axcelerator Family FPGAs
Table 2-15, Table 2-16, and Table 2-17 list all the available macro names differentiated by I/O standard,
type, slew rate, and drive strength.

Table 2-15 • Macros for Single-Ended I/O Standards

Standard VCCI Macro Names

LVTTL 3.3 V CLKBUF, HCLKBUF INBUF, OUTBUF,
OUTBUF_S_8, OUTBUF_S_12, OUTBUF_S_16, OUTBUF_S_24,
OUTBUF_H_8, OUTBUF_H_12, OUTBUF_H_16, OUTBUF_H_24,
TRIBUF, TRIBUF_S_8, TRIBUF_S_12, TRIBUF_S_16, TRIBUF_S_24,
TRIBUF_H_8, TRIBUF_H_12, TRIBUF_H_16, TRIBUF_H_24,
BIBUF, BIBUF_S_8, BIBUF_S_12, BIBUF_S_16, BIBUF_S_24,
BIBUF_H_8, BIBUF_H_12, BIBUF_H_16, BIBUF_H_24

3.3 V PCI 3.3 V CLKBUF_PCI, HCLKBUF_PCI, INBUF_PCI, OUTBUF_PCI, 
TRIBUF_PCI, BIBUF_PCI

3.3 V PCI-X 3.3 V CLKBUF_PCI-X, HCLKBUF_PCI-X, INBUF_PCI-X, OUTBUF_PCI-X,
TRIBUF_PCI-X, BIBUF_PCI-X

LVCMOS25 2.5 V CLKBUF_LVCMOS25, HCLKBUF_LVCMOS25, INBUF_LVCMOS25,
OUTBUF_LVCMOS25, TRIBUF_LVCMOS25, BIBUF_LVCMOS25

LVCMOS18 1.8 V CLKBUF_LVCMOS18, HCLKBUF_LVCMOS18, INBUF_LVCMOS18,
OUTBUF_LVCMOS18, TRIBUF_LVCMOS18, BIBUF_LVCMOS18

LVCMOS15
(JESD8-11)

1.5 V CLKBUF_LVCMOS15, HCLKBUF_LVCMOS15, INBUF_LVCMOS15,
OUTBUF_LVCMOS15, TRIBUF_LVCMOS15, BIBUF_LVCMOS15

Table 2-16 • I/O Macros for Differential I/O Standards

Standard VCCI Macro Names

LVPECL 3.3 V CLKBUF_LVPECL, HCLKBUF_LVPECL, INBUF_LVPECL, OUTBUF_LVPECL

LVDS 2.5 V CLKBUF_LVDS, HCLKBUF_LVDS, INBUF_LVDS, OUTBUF_LVDS

Table 2-17 • I/O Macros for Voltage-Referenced I/O Standards

Standard VCCI VREF Macro Names

GTL+ 3.3 V 1.0 V CLKBUF_GTP33, HCLKBUF_GTP33, INBUF_GTP33,
OUTBUF_GTP33, TRIBUF_GTP33, BIBUF_GTP33

GTL+ 2.5 V 1.0 V CLKBUF_GTP25, HCLKBUF_GTP25, INBUF_GTP25,
OUTBUF_GTP25, TRIBUF_GTP25, BIBUF_GTP25

SSTL2 Class I 2.5 V 1.25 V CLKBUF_SSTL2_I, HCLKBUF_SSTL2_I, INBUF_SSTL2_I,
OUTBUF_SSTL2_I, TRIBUF_SSTL2_I, BIBUF_SSTL2_I

SSTL2 Class II 2.5 V 1.25 V CLKBUF_SSTL2_II, HCLKBUF_SSTL2_II, INBUF_SSTL2_II,
OUTBUF_SSTL2_II, TRIBUF_SSTL2_II, BIBUF_SSTL2_II

SSTL3 Class I 3.3 V 1.5 V CLKBUF_SSTL3_I, HCLKBUF_SSTL3_I, INBUF_SSTL3_I,
OUTBUF_SSTL3_I, TRIBUF_SSTL3_I, BIBUF_SSTL3_I

SSTL3 Class II 3.3 V 1.5 V CLKBUF_SSTL3_II, HCLKBUF_SSTL3_II, INBUF_SSTL3_II,
OUTBUF_SSTL3_II, TRIBUF_SSTL3_II, BIBUF_SSTL3_II

HSTL Class I 1.5 V 0.75 V CLKBUF_HSTL_I, HCLKBUF_HSTL_I, INBUF_HSTL_I,
OUTBUF_HSTL_I, TRIBUF_HSTL_I, BIBUF_HSTL_I
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Detailed Specifications
2.5 V LVCMOS
Low-Voltage Complementary Metal-Oxide Semiconductor for 2.5 V is an extension of the LVCMOS
standard (JESD8-5) used for general-purpose 2.5 V applications. It uses a 3.3 V tolerant CMOS input
buffer and a push-pull output buffer. 

AC Loadings 

Table 2-23 • DC Input and Output Levels
VIL VIH VOL VOH IOL IOH

Min., V Max., V Min., V Max., V Max., V Min., V mA mA
-0.3 0.7 1.7 3.6 0.4 2.0 12 –12

Figure 2-16 • AC Test Loads

Table 2-24 • AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) VREF (typ) (V) Cload (pF)

0 2.5 1.25 N/A 35

Note: * Measuring Point = VTRIP

R to VCCI for tplz / tpzl
R to GND for tphz / tpzh

35 pF for tpzh / tpzl
5 pF for tphz / tplz

Test Point Test Point

35 pF
for tristate

R=1k

for tpd
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Axcelerator Family FPGAs
Voltage-Referenced I/O Standards

GTL+
Gunning Transceiver Logic Plus is a high-speed bus standard (JESD8-3). It requires a differential
amplifier input buffer and an Open Drain output buffer. The VCCI pin should be connected to 2.5 V or
3.3 V. Note that 2.5 V GTL+ is not supported across the full military temperature range. 

AC Loadings  

Timing Characteristics     

Table 2-37 • DC Input and Output Levels
VIL VIH VOL VOH IOL IOH

Min., V Max., V Min., V Max., V Max., V Min., V mA mA
N/A VREF – 0.1 VREF + 0.1 N/A 0.6 NA NA NA

Figure 2-19 • AC Test Loads

Table 2-38 • AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) VREF (typ) (V) Cload (pF)

VREF – 0.2 VREF + 0.2 VREF 1.0 10
Note: * Measuring Point = VTRIP

Test Point

10 pF

25

VTT

Table 2-39 • 2.5 V GTL+ I/O Module
Worst-Case Commercial Conditions VCCA = 1.425 V, VCCI = 2.3 V, TJ = 70°C 

–2 Speed –1 Speed Std Speed
UnitsParameter Description Min. Max. Min. Max. Min. Max.

2.5 V GTL+ I/O Module Timing
tDP Input Buffer 1.71 1.95 2.29 ns
tPY Output Buffer 1.13 1.29 1.52 ns
tICLKQ Clock-to-Q for the I/O input register 0.67 0.77 0.90 ns
tOCLKQ Clock-to-Q 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
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Axcelerator Family FPGAs
Class II  

AC Loadings  

Timing Characteristics 

Table 2-53 • DC Input and Output Levels

VIL VIH VOL VOH IOL IOH

Min., V Max., V Min., V Max., V Max., V Min., V mA mA

-0.3 VREF – 0.2 VREF + 0.2 3.6 VREF – 0.8 VREF + 0.8 16 –16

Figure 2-24 • AC Test Loads

Table 2-54 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ) (V) Cload (pF)

VREF – 1.0 VREF + 1.0 VREF 1.50 30

Note: * Measuring Point = VTRIP

Test Point

30 pF

25

25

VTT

Table 2-55 • 3.3 V SSTL3 Class II I/O Module 
Worst-Case Commercial Conditions VCCA = 1.425 V, VCCI = 3.0V, TJ = 70°C 

–2 Speed –1 Speed Std Speed
Parameter Description Min. Max. Min. Max. Min. Max. Units
3.3 V SSTL3 Class II I/O Module Timing
tDP Input Buffer 1.85 2.10 2.47 ns
tPY Output Buffer 2.17 2.47 2.91 ns
tICLKQ Clock-to-Q for the I/O input register 0.67 0.77 0.90 ns
tOCLKQ Clock-to-Q 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
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Axcelerator Family FPGAs
Timing Model and Waveforms

Timing Characteristics 
Figure 2-28 • C-Cell Timing Model and Waveforms

Y, FCO
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GND

GND
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tPD, tPDC
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tPD, tPDC

tPD, tPDC tPD, tPDC

Table 2-62 • C-Cell
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.

C-Cell Propagation Delays

tPD Any input to output Y 0.74 0.84 0.99 ns

tPDC Any input to carry chain output (FCO) 0.57 0.64 0.76 ns

tPDB Any input through DB when one input is used 0.95 1.09 1.28 ns

tCCY Input to carry chain (FCI) to Y 0.61 0.69 0.82 ns

tCC Input to carry chain (FCI) to carry chain output
(FCO)

0.08 0.09 0.11 ns
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Detailed Specifications
Table 2-67 • AX500 Predicted Routing Delays
Worst-Case Commercial Conditions VCCA = 1.425 V, TJ = 70°C

–2 Speed –1 Speed Std Speed

Parameter Description Typical Typical Typical Units

Predicted Routing Delays

tDC DirectConnect Routing Delay, FO1 0.11 0.12 0.15 ns

tFC FastConnect Routing Delay, FO1 0.35 0.39 0.46 ns

tRD1 Routing delay for FO1 0.39 0.45 0.53 ns

tRD2 Routing delay for FO2 0.41 0.46 0.54 ns

tRD3 Routing delay for FO3 0.48 0.55 0.64 ns

tRD4 Routing delay for FO4 0.56 0.63 0.75 ns

tRD5 Routing delay for FO5 0.60 0.68 0.80 ns

tRD6 Routing delay for FO6 0.84 0.96 1.13 ns

tRD7 Routing delay for FO7 0.90 1.02 1.20 ns

tRD8 Routing delay for FO8 1.00 1.13 1.33 ns

tRD16 Routing delay for FO16 2.17 2.46 2.89 ns

tRD32 Routing delay for FO32 3.55 4.03 4.74 ns

Table 2-68 • AX1000 Predicted Routing Delays
Worst-Case Commercial Conditions VCCA = 1.425 V, TJ = 70°C

–2 Speed –1 Speed Std Speed

Parameter Description Typical Typical Typical Units

Predicted Routing Delays

tDC DirectConnect Routing Delay, FO1 0.12 0.13 0.15 ns

tFC FastConnect Routing Delay, FO1 0.35 0.39 0.46 ns

tRD1 Routing delay for FO1 0.45 0.51 0.60 ns

tRD2 Routing delay for FO2 0.53 0.60 0.71 ns

tRD3 Routing delay for FO3 0.56 0.63 0.74 ns

tRD4 Routing delay for FO4 0.63 0.71 0.84 ns

tRD5 Routing delay for FO5 0.73 0.82 0.97 ns

tRD6 Routing delay for FO6 0.99 1.13 1.32 ns

tRD7 Routing delay for FO7 1.02 1.15 1.36 ns

tRD8 Routing delay for FO8 1.48 1.68 1.97 ns

tRD16 Routing delay for FO16 2.57 2.91 3.42 ns

tRD32 Routing delay for FO32 4.24 4.81 5.65 ns
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Detailed Specifications
Routed Clocks
The routed clock (CLK) is a low-skew network that can drive the clock inputs of all sequential modules in
the device (logically equivalent to the HCLK), but has the added flexibility in that it can drive the S0
(Enable), S1, PSET, and CLR input of a register (R-cells and I/O registers) as well as any of the inputs of
any C-cell in the device. This allows CLKs to be used not only as clocks, but also for other global signals
or high fanout nets. All four CLKs are available everywhere on the chip.

Timing Characteristics   
Table 2-75 • AX125 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

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

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 2-76 • AX250 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

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

Routed Array Clock Networks

tRCKL Input Low to High 2.52 2.87 3.37 ns

tRCKH Input High to Low 2.59 2.95 3.47 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
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Detailed Specifications
Note that the RAM blocks employ little-endian byte order for read and write operations.  

Modes of Operation
There are two read modes and one write mode:

• Read Nonpipelined (synchronous – one clock edge)
• Read Pipelined (synchronous – two clock edges)
• Write (synchronous – one clock edge)

In the standard read mode, new data is driven onto the RD bus in the clock cycle immediately following
RA and REN valid. The read address is registered on the read-port active-clock edge and data appears
at read-data after the RAM access time. Setting the PIPE to OFF enables this mode.
The pipelined mode incurs an additional clock delay from address to data, but enables operation at a
much higher frequency. The read-address is registered on the read-port active-clock edge, and the read
data is registered and appears at RD after the second read clock edge. Setting the PIPE to ON enables
this mode.
On the write active-clock edge, the write data are written into the SRAM at the write address when WEN
is high. The setup time of the write address, write enables, and write data are minimal with respect to the
write clock.
Write and read transfers are described with timing requirements beginning in the "Timing Characteristics"
section on page 2-89.

Table 2-88 • RAM Signal Description

Signal Direction Description

WCLK Input Write clock (can be active on either edge).

WA[J:0] Input Write address bus.The value J is dependent on the RAM configuration and the
number of cascaded memory blocks. The valid range for J is from 6 to15.

WD[M-1:0] Input Write data bus. The value M is dependent on the RAM configuration and can
be 1, 2, 4, 9, 18, or 36. 

RCLK Input Read clock (can be active on either edge).

RA[K:0] Input Read address bus. The value K is dependent on the RAM configuration and
the number of cascaded memory blocks. The valid range for K is from 6 to 15.

RD[N-1:0] Output Read data bus. The value N is dependent on the RAM configuration and can
be 1, 2, 4, 9, 18, or 36.

REN Input Read enable. When this signal is valid on the active edge of the clock, data at
location RA will be driven onto RD. 

WEN Input Write enable. When this signal is valid on the active edge of the clock, WD data
will be written at location WA.

RW[2:0] Input Width of the read operation dataword.

WW[2:0] Input Width of the write operation dataword.

Pipe Input Sets the pipe option to be on or off. 
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Axcelerator Family FPGAs
Table 2-99 • Two 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 13.75 15.66 18.41 ns

tWHD Write Hold 0.00 0.00 0.00 ns

tWCKH WCLK High 0.75 0.75 0.75 ns

tWCKL WCLK Low 1.76 1.76 1.76 ns

tWCKP Minimum WCLK Period 2.51 2.51 2.51 ns

tRSU Read Setup 14.33 16.32 19.19 ns

tRHD Read Hold 0.00 0.00 0.00 ns

tRCKH RCLK High 0.73 0.73 0.73 ns

tRCKL RCLK Low 1.89 1.89 1.89 ns

tRCKP Minimum RCLK period 2.62 2.62 2.62 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) 1.43 1.63 1.92 ns

tRCK2RD2 RCLK-To-OUT (Nonpipelined) 2.26 2.58 3.03 ns

Note: Timing data for these two cascaded FIFO blocks uses a depth of 8,192. For all other combinations, use
Microsemi’s timing software.
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Axcelerator Family FPGAs
IO163PB5F15  AA14

IO164NB5F15  AE13

IO164PB5F15  AF13

IO165NB5F15  AF12

IO165PB5F15  AG12

IO166NB5F15  AD12

IO166PB5F15  AE12

IO167NB5F15  Y13

IO167PB5F15  AA13

IO168NB5F15  AD11

IO168PB5F15  AE11

IO169NB5F15  AG11

IO169PB5F15  AF11

IO170NB5F15  AB11

IO170PB5F15  AC11

IO171NB5F16  AF10

IO171PB5F16  AG10

IO172NB5F16  AD10

IO172PB5F16  AE10

IO173NB5F16  Y12

IO173PB5F16  AA12

IO174NB5F16  AB10

IO174PB5F16  AC10

IO175NB5F16  AF9

IO175PB5F16  AG9

IO176NB5F16  AD9

IO176PB5F16  AE9

IO177NB5F16  Y11

IO177PB5F16  AA11

IO178NB5F16  AF8

IO178PB5F16  AG8

IO179NB5F16  AD8

IO179PB5F16  AE8

IO180NB5F16  AB9

IO180PB5F16  AC9

IO181NB5F17  Y10

IO181PB5F17  AA10

BG729

AX1000 Function
Pin 

Number

IO182NB5F17  AF7

IO182PB5F17  AG7

IO183NB5F17  AD7

IO183PB5F17  AE7

IO184NB5F17  AC7

IO184PB5F17  AC8

IO185NB5F17  AF6

IO185PB5F17  AG6

IO186NB5F17  AB7

IO186PB5F17  AB8

IO187NB5F17  Y9

IO187PB5F17  AA9

IO188NB5F17  AD6

IO188PB5F17  AE6

IO189NB5F17  AB6

IO189PB5F17  AC6

IO190NB5F17  AF5

IO190PB5F17  AG5

IO191NB5F17  AA6

IO191PB5F17  AA7

IO192NB5F17  Y8

IO192PB5F17  AA8

Bank 6

IO193NB6F18  W8

IO193PB6F18  Y7

IO194NB6F18  AB5

IO194PB6F18  AC5

IO195NB6F18  AC2

IO195PB6F18  AC3

IO196NB6F18  AC4

IO196PB6F18  AD4

IO197NB6F18  Y5

IO197PB6F18  Y6

IO198NB6F18  AB3

IO198PB6F18  AB4

IO199NB6F18  V7

IO199PB6F18  W7

BG729

AX1000 Function
Pin 

Number

IO200NB6F18  AA4

IO200PB6F18  AA5

IO201NB6F18  W5

IO201PB6F18  W6

IO202NB6F18  AB1

IO202PB6F18  AC1

IO203NB6F19  Y3

IO203PB6F19  AA3

IO204NB6F19  AA2

IO204PB6F19  AB2

IO205NB6F19  U8

IO205PB6F19  V8

IO206NB6F19  V5

IO206PB6F19  V6

IO207NB6F19  Y1

IO207PB6F19  AA1

IO208NB6F19  W4

IO208PB6F19  Y4

IO209NB6F19  T7

IO209PB6F19  U7

IO210NB6F19  W2

IO210PB6F19  Y2

IO211NB6F19  U5

IO211PB6F19  U6

IO212NB6F19  V3

IO212PB6F19  W3

IO213NB6F19  R9

IO213PB6F19  T8

IO214NB6F20  U4

IO214PB6F20  V4

IO215NB6F20  T5

IO215PB6F20  T6

IO216NB6F20  V1

IO216PB6F20  W1

IO217NB6F20  R7

IO217PB6F20  R8

IO218NB6F20  U2

BG729

AX1000 Function
Pin 

Number
Revision 18 3-5



Package Pin Assignments
IO50NB4F4/CLKFN  U9

IO50PB4F4/CLKFP  U10

Bank 5

IO51NB5F5/CLKGN  R8

IO51PB5F5/CLKGP  R9

IO52NB5F5/CLKHN  T7

IO52PB5F5/CLKHP  T8

IO53NB5F5  U6

IO53PB5F5  U7

IO54NB5F5  V8

IO54PB5F5  V9

IO55NB5F5  V6

IO55PB5F5  V7

IO56NB5F5  U4

IO56PB5F5  U5

IO57NB5F5  T4

IO57PB5F5  T5

IO58NB5F5  V4

IO58PB5F5  V5

IO59NB5F5  V2

IO59PB5F5  V3

Bank 6

IO60NB6F6  P5

IO60PB6F6  P6

IO61NB6F6  T2

IO61PB6F6  U3

IO62NB6F6  T1

IO62PB6F6  U1

IO63NB6F6  P1

IO63PB6F6  R1

IO64NB6F6  R3

IO64PB6F6  P3

IO65NB6F6  P2

IO65PB6F6  R2

IO66NB6F6  M3

FG324

AX125 Function
Pin 

Number

IO66PB6F6  N3

IO67NB6F6  M2

IO67PB6F6  N2

IO68NB6F6  M1

IO68PB6F6  N1

IO69NB6F6  K4

IO69PB6F6  L4

IO70NB6F6  K1

IO70PB6F6  L1

IO71NB6F6  K3

IO71PB6F6  L3

Bank 7

IO72NB7F7  H4

IO72PB7F7  J4

IO73NB7F7  K2

IO73PB7F7  L2

IO74NB7F7  H2

IO74PB7F7  H1

IO75NB7F7  H3

IO75PB7F7  J3

IO76NB7F7  F2

IO76PB7F7  G2

IO77NB7F7  F1

IO77PB7F7  G1

IO78NB7F7  D2

IO78PB7F7  E2

IO79NB7F7  F3

IO79PB7F7  G3

IO80NB7F7  E3

IO80PB7F7  E4

IO81NB7F7  D1

IO81PB7F7  E1

IO82NB7F7  D3

IO82PB7F7  C2

IO83NB7F7  B1

FG324

AX125 Function
Pin 

Number

IO83PB7F7  C1

Dedicated I/O

VCCDA  F5

GND  A1

GND  A18

GND  B17

GND  B2

GND  C16

GND  C3

GND  E16

GND  F13

GND  F6

GND  G12

GND  G7

GND  H10

GND  H11

GND  H8

GND  H9

GND  J10

GND  J11

GND  J8

GND  J9

GND  K10

GND  K11

GND  K8

GND  K9

GND  L10

GND  L11

GND  L8

GND  L9

GND  M12

GND  M7

GND  N13

GND  N6

GND  R14

FG324

AX125 Function
Pin 

Number
3-18 Revision 18



Package Pin Assignments
FG484

AX1000 Function
Pin 

Number

Bank 0

IO01NB0F0  E3

IO01PB0F0  D3

IO02NB0F0  E7

IO02PB0F0  E6

IO05NB0F0  D2

IO05PB0F0  E2

IO06NB0F0  C5

IO06PB0F0  C4

IO12NB0F1  D7

IO12PB0F1  D6

IO13NB0F1  B5

IO13PB0F1  B4

IO14NB0F1  E9

IO14PB0F1  E8

IO15NB0F1  C7

IO15PB0F1  C6

IO16NB0F1  A5

IO16PB0F1  A4

IO17NB0F1  B7

IO17PB0F1  B6

IO18NB0F1  A7

IO18PB0F1  A6

IO19NB0F1  C9

IO19PB0F1  C8

IO20NB0F1  D9

IO20PB0F1  D8

IO21NB0F1  B9

IO21PB0F1  B8

IO22NB0F2  A9

IO22PB0F2  A8

IO23NB0F2  B10

IO23PB0F2  A10

IO26NB0F2  A14

IO26PB0F2  A13

IO29NB0F2  B12

IO29PB0F2  B11

IO30NB0F2/HCLKAN  E11

IO30PB0F2/HCLKAP  E10

IO31NB0F2/HCLKBN  D12

IO31PB0F2/HCLKBP  D11

Bank 1

IO32NB1F3/HCLKCN  F13

IO32PB1F3/HCLKCP  F12

IO33NB1F3/HCLKDN  E14

IO33PB1F3/HCLKDP  E13

IO34NB1F3  C13

IO34PB1F3  C12

IO37NB1F3  B14

IO37PB1F3  B13

IO38NB1F3  A16

IO38PB1F3  A15

IO40NB1F3  C15

IO42NB1F4  A18

IO42PB1F4  A17

IO43NB1F4  B16

IO43PB1F4  B15

IO44NB1F4  B18

IO44PB1F4  B17

IO45NB1F4  B19

IO45PB1F4  A19

IO46NB1F4  C19

IO46PB1F4  C18

IO48NB1F4  F15

IO48PB1F4  F14

IO49NB1F4  D16

IO49PB1F4  D15

IO50NB1F4  C17

IO50PB1F4  C16

IO51NB1F4  E22

FG484

AX1000 Function
Pin 

Number

IO51PB1F4  D22

IO52NB1F4  E16

IO52PB1F4  E15

IO57NB1F5  E21

IO57PB1F5  D21

IO60NB1F5  G16

IO60PB1F5  G15

IO61NB1F5  D18

IO61PB1F5  E17

IO63NB1F5  E20

IO63PB1F5  D20

Bank 2

IO64NB2F6  F18

IO64PB2F6  F17

IO67NB2F6  F19

IO67PB2F6  E19

IO68NB2F6  J16

IO68PB2F6  H16

IO70NB2F6  J17

IO70PB2F6  H17

IO74NB2F7  J18

IO74PB2F7  H18

IO75NB2F7  G20

IO75PB2F7  F20

IO79NB2F7  H19

IO79PB2F7  G19

IO80NB2F7  L16

IO80PB2F7  K16

IO84NB2F7  L17

IO84PB2F7  K17

IO85NB2F8  G21

IO85PB2F8  F21

IO86NB2F8  G22

IO86PB2F8  F22

IO87NB2F8  J20

FG484

AX1000 Function
Pin 

Number
3-32 Revision 18



Axcelerator Family FPGAs
IO246NB7F22  F3

IO246PB7F22  G3

IO250NB7F23  F4

IO250PB7F23  G4

IO253NB7F23  G5

IO253PB7F23  G6

IO254NB7F23  D1

IO254PB7F23  E1

IO257NB7F23  F5

IO257PB7F23  E4

Dedicated I/O

VCCDA  H7

GND  A1

GND  A11

GND  A12

GND  A2

GND  A21

GND  A22

GND  AA1

GND  AA2

GND  AA21

GND  AA22

GND  AB1

GND  AB11

GND  AB12

GND  AB2

GND  AB21

GND  AB22

GND  B1

GND  B2

GND  B21

GND  B22

GND  C20

GND  C3

GND  D19

FG484

AX1000 Function
Pin 

Number

GND  D4

GND  E18

GND  E5

GND  G18

GND  H15

GND  H8

GND  J14

GND  J9

GND  K10

GND  K11

GND  K12

GND  K13

GND  L1

GND  L10

GND  L11

GND  L12

GND  L13

GND  L22

GND  M1

GND  M10

GND  M11

GND  M12

GND  M13

GND  M22

GND  N10

GND  N11

GND  N12

GND  N13

GND  P14

GND  P9

GND  R15

GND  R8

GND  U16

GND  U6

GND  V18

FG484

AX1000 Function
Pin 

Number

GND  V5

GND  W19

GND  W4

GND  Y20

GND  Y3

GND/LP  G7

PRA  G11

PRB  F11

PRC  T12

PRD  U12

TCK  G8

TDI  F9

TDO  F7

TMS  F6

TRST  F8

VCCA  G17

VCCA  J10

VCCA  J11

VCCA  J12

VCCA  J13

VCCA  J7

VCCA  K14

VCCA  K9

VCCA  L14

VCCA  L9

VCCA  M14

VCCA  M9

VCCA  N14

VCCA  N9

VCCA  P10

VCCA  P11

VCCA  P12

VCCA  P13

VCCA  T6

VCCA  U17

FG484

AX1000 Function
Pin 

Number
Revision 18 3-35



Axcelerator Family FPGAs
IO51NB2F4  L20

IO51PB2F4  L21

IO52NB2F5  K26

IO52PB2F5  J26

IO53NB2F5  L23

IO53PB2F5  L22

IO54NB2F5  L24

IO54PB2F5  K24

IO55NB2F5  M20

IO55PB2F5  M21

IO56NB2F5  L26

IO56PB2F5  L25

IO57NB2F5  M23

IO57PB2F5  M22

IO58NB2F5  M26

IO58PB2F5  M25

IO59NB2F5  N22

IO59PB2F5  N23

IO60NB2F5  N24

IO60PB2F5  M24

IO61NB2F5  N20

IO61PB2F5  N21

IO62NB2F5  P25

IO62PB2F5  N25

Bank 3

IO63NB3F6  T26

IO63PB3F6  R26

IO64NB3F6  R24

IO64PB3F6  P24

IO65NB3F6  P20

IO65PB3F6  P21

IO66NB3F6  T25

IO66PB3F6  R25

IO67NB3F6  T23

IO67PB3F6  R23

FG676

AX500 Function
Pin 

Number

IO68NB3F6  V26

IO68PB3F6  U26

IO69NB3F6  V25

IO69PB3F6  U25

IO70NB3F6  Y25

IO70PB3F6  W25

IO71NB3F6  W24

IO71PB3F6  V24

IO72NB3F6  V23

IO72PB3F6  U23

IO73NB3F6  T21

IO73PB3F6  T20

IO74NB3F7  AA26

IO74PB3F7  Y26

IO75NB3F7  AA24

IO75PB3F7  Y24

IO76NB3F7  Y23

IO76PB3F7  W23

IO77NB3F7  V21

IO77PB3F7  U21

IO78NB3F7  AB25

IO78PB3F7  AA25

IO79NB3F7  AC26

IO79PB3F7  AB26

IO80NB3F7  AC24

IO80PB3F7  AB24

IO81NB3F7  AB23

IO81PB3F7  AA23

IO82NB3F7  AA22

IO82PB3F7  Y22

IO83NB3F7  AE26

IO83PB3F7  AD26

Bank 4

IO84NB4F8  AB21

IO84PB4F8  AA21

FG676

AX500 Function
Pin 

Number

IO85NB4F8  AE23

IO85PB4F8  AE24

IO86NB4F8  AC21

IO86PB4F8  AC22

IO87NB4F8  AF22

IO87PB4F8  AF23

IO88NB4F8  AD22

IO88PB4F8  AD23

IO89NB4F8  AC19

IO89PB4F8  AC20

IO90NB4F8  AE21

IO90PB4F8  AE22

IO91NB4F8  AA17

IO91PB4F8  AA18

IO92NB4F8  AD20

IO92PB4F8  AD21

IO93NB4F8  AF20

IO93PB4F8  AF21

IO94NB4F9  AE19

IO94PB4F9  AE20

IO95NB4F9  AC17

IO95PB4F9  AC18

IO96NB4F9  AD18

IO96PB4F9  AD19

IO97NB4F9  AA16

IO97PB4F9  Y16

IO98NB4F9  AE17

IO98PB4F9  AE18

IO99NB4F9  AC16

IO99PB4F9  AB16

IO100NB4F9  AF17

IO100PB4F9  AF18

IO101NB4F9  AA15

IO101PB4F9  Y15

IO102NB4F9  AC15

FG676

AX500 Function
Pin 

Number
Revision 18 3-39



Package Pin Assignments
GND  R10

GND  R11

GND  R12

GND  R13

GND  R14

GND  R15

GND  R16

GND  R17

GND  T10

GND  T11

GND  T12

GND  T13

GND  T14

GND  T15

GND  T16

GND  T17

GND  U10

GND  U11

GND  U12

GND  U13

GND  U14

GND  U15

GND  U16

GND  U17

GND  V18

GND  V9

GND  W1

GND  W19

GND  W26

GND  W8

GND  Y20

GND  Y7

GND/LP  C2

NC  A11

NC  A21

FG676

AX500 Function
Pin 

Number

NC  A22

NC  A24

NC  A25

NC  AA11

NC  AA19

NC  AA20

NC  AA4

NC  AA5

NC  AA6

NC  AA7

NC  AA8

NC  AA9

NC  AB1

NC  AB11

NC  AB17

NC  AB18

NC  AB19

NC  AB20

NC  AB8

NC  AB9

NC  AC1

NC  AC13

NC  AC14

NC  AC25

NC  AD1

NC  AD11

NC  AD16

NC  AD25

NC  AE1

NC  AF2

NC  AF25

NC  B11

NC  B24

NC  B4

NC  C16

FG676

AX500 Function
Pin 

Number

NC  C4

NC  D1

NC  D13

NC  D14

NC  D17

NC  D18

NC  D2

NC  D26

NC  D3

NC  D9

NC  E1

NC  E18

NC  E23

NC  E24

NC  E26

NC  E3

NC  E4

NC  E9

NC  F1

NC  F18

NC  F20

NC  F21

NC  F22

NC  F23

NC  F24

NC  F4

NC  F6

NC  F7

NC  G21

NC  G22

NC  H21

NC  H22

NC  H23

NC  H5

NC  H6

FG676

AX500 Function
Pin 

Number
3-42 Revision 18



Package Pin Assignments
IO197PB6F18  Y6

IO198NB6F18  AD1

IO198PB6F18  AE1

IO199NB6F18  AA2

IO199PB6F18  AB2

IO200NB6F18  Y3

IO200PB6F18  AA3

IO201NB6F18  V5

IO201PB6F18  W5

IO202NB6F18  AB1

IO202PB6F18  AC1

IO203NB6F19  V4

IO203PB6F19  W4

IO204NB6F19  V3

IO204PB6F19  W3

IO205NB6F19  U6

IO205PB6F19  V6

IO206NB6F19  W2

IO206PB6F19  Y2

IO207NB6F19  U4

IO207PB6F19  U5

IO208NB6F19  Y1

IO208PB6F19  AA1

IO209NB6F19  T6

IO209PB6F19  T7

IO211NB6F19  T3

IO211PB6F19  U3

IO212NB6F19  V1

IO212PB6F19  V2

IO213NB6F19  T5

IO213PB6F19  T4

IO214NB6F20  U1

IO214PB6F20  U2

IO215NB6F20  R6

IO215PB6F20  R7

IO217NB6F20  R5

FG676

AX1000 Function Pin Number

IO217PB6F20  R4

IO218NB6F20  R2

IO218PB6F20  T2

IO219NB6F20  P3

IO219PB6F20  R3

IO220NB6F20  R1

IO220PB6F20  T1

IO221NB6F20  P6

IO221PB6F20  P7

IO223NB6F20  P5

IO223PB6F20  P4

Bank 7

IO225NB7F21  N5

IO225PB7F21  N4

IO226NB7F21  N2

IO226PB7F21  N3

IO227NB7F21  N6

IO227PB7F21  N7

IO229NB7F21  M7

IO229PB7F21  M6

IO231NB7F21  M5

IO231PB7F21  M4

IO232NB7F21  L1

IO232PB7F21  M1

IO233NB7F21  M2

IO233PB7F21  M3

IO235NB7F21  K2

IO235PB7F21  L2

IO236NB7F22  L5

IO236PB7F22  L4

IO237NB7F22  L6

IO237PB7F22  L7

IO238NB7F22  K3

IO238PB7F22  L3

IO240NB7F22  J1

IO240PB7F22  K1

FG676

AX1000 Function Pin Number

IO241NB7F22  K6

IO241PB7F22  K5

IO242NB7F22  H2

IO242PB7F22  J2

IO243NB7F22  J4

IO243PB7F22  K4

IO244NB7F22  H3

IO244PB7F22  J3

IO245NB7F22  G2

IO245PB7F22  G1

IO247NB7F23  J6

IO247PB7F23  J5

IO248NB7F23  E1

IO248PB7F23  F1

IO249NB7F23  E2

IO249PB7F23  F2

IO250NB7F23  G4

IO250PB7F23  H4

IO251NB7F23  F3

IO251PB7F23  G3

IO253NB7F23  H6

IO253PB7F23  H5

IO254NB7F23  D2

IO254PB7F23  D1

IO255NB7F23  E4

IO255PB7F23  F4

IO256NB7F23  D3

IO256PB7F23  E3

IO257NB7F23  F5

IO257PB7F23  G5

Dedicated I/O

GND  A1

GND  A13

GND  A14

GND  A19

GND  A26

FG676

AX1000 Function Pin Number
3-48 Revision 18



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



Package Pin Assignments
IO87PB4F8 171

IO89NB4F8 166

IO89PB4F8 167

IO94NB4F9 164

IO94PB4F9 165

IO95NB4F9 160

IO95PB4F9 161

IO97NB4F9 158

IO97PB4F9 159

IO99NB4F9 154

IO99PB4F9 155

IO100NB4F9 146

IO100PB4F9 147

IO101NB4F9 152

IO101PB4F9 153

IO103NB4F9/CLKEN 142

IO103PB4F9/CLKEP 143

IO104NB4F9/CLKFN 136

IO104PB4F9/CLKFP 137

Bank 5

IO105NB5F10/CLKGN 128

IO105PB5F10/CLKGP 129

IO106NB5F10/CLKHN 122

IO106PB5F10/CLKHP 123

IO107NB5F10 118

IO107PB5F10 119

IO114NB5F11 112

IO114PB5F11 113

IO115NB5F11 110

IO115PB5F11 111

IO116NB5F11 106

IO116PB5F11 107

IO117NB5F11 104

IO117PB5F11 105

IO119NB5F11 100

CQ352

AX500 Function
Pin 

Number

IO119PB5F11 101

IO121NB5F11 98

IO121PB5F11 99

IO123NB5F11 94

IO123PB5F11 95

IO125NB5F11 92

IO125PB5F11 93

Bank 6

IO126PB6F12 86

IO127NB6F12 84

IO127PB6F12 85

IO129NB6F12 82

IO129PB6F12 83

IO131NB6F12 78

IO131PB6F12 79

IO133NB6F12 76

IO133PB6F12 77

IO134NB6F12 72

IO134PB6F12 73

IO135NB6F12 70

IO135PB6F12 71

IO137NB6F13 66

IO137PB6F13 67

IO138NB6F13 64

IO138PB6F13 65

IO139NB6F13 60

IO139PB6F13 61

IO141NB6F13 54

IO141PB6F13 55

IO142NB6F13 58

IO142PB6F13 59

IO143NB6F13 52

IO143PB6F13 53

IO145NB6F13 48

IO145PB6F13 49

CQ352

AX500 Function
Pin 

Number

IO146NB6F13 46

IO146PB6F13 47

Bank 7

IO147NB7F14 40

IO147PB7F14 41

IO148NB7F14 42

IO148PB7F14 43

IO149NB7F14 36

IO149PB7F14 37

IO151NB7F14 30

IO151PB7F14 31

IO152NB7F14 34

IO152PB7F14 35

IO153NB7F14 28

IO153PB7F14 29

IO155NB7F14 24

IO155PB7F14 25

IO157NB7F14 22

IO157PB7F14 23

IO159NB7F15 16

IO159PB7F15 17

IO160NB7F15 18

IO160PB7F15 19

IO161NB7F15 12

IO161PB7F15 13

IO163NB7F15 10

IO163PB7F15 11

IO165NB7F15 6

IO165PB7F15 7

IO167NB7F15 4

IO167PB7F15 5

Dedicated I/O

GND 1

GND 9

GND 15

CQ352

AX500 Function
Pin 

Number
3-104 Revision 18


