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General Description

Figure 1-2 « Axcelerator Family Interconnect Elements

Logic Modules

Microsemi's Axcelerator family provides two types of logic modules: the register cell (R-cell) and the
combinatorial cell (C-cell). The Axcelerator device can implement more than 4,000 combinatorial
functions of up to five inputs (Figure 1-3).

FCI
A[1:0] — D— pseT —Q
B[1:0] E—O
D[3:0]—— C-cell Y CLK —
DB CLR
CFN — ?

(Positive Edge Triggered)
FCO

C-Cell R-Cell

Figure 1-3+« AX C-Cell and R-Cell

The R-cell contains a flip-flop featuring asynchronous clear, asynchronous preset, and active-low enable
control signals (Figure 1-3). The R-cell registers feature programmable clock polarity selectable on a
register-by-register basis. This provides additional flexibility (e.g., easy mapping of dual-data-rate
functions into the FPGA) while conserving valuable clock resources. The clock source for the R-cell can
be chosen from the hardwired clocks, routed clocks, or internal logic.
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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).
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I/O Structure —+®

Figure 1-6 « AX Device Architecture (AX1000 shown)

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 1/0s: 1.5V, 1.8V, 2.5V, and 3.3V. In all, Axcelerator FPGAs support at least 14
different 1/0 standards (single-ended, differential, voltage-referenced). The 1/Os are organized into
banks, with eight banks per device (two per side). The configuration of these banks determines the 1/0
standards supported (see "User I/Os" on page 2-11 for more information). All I/O standards are available
in each bank.

Each 1/0 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.
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Table 2-4 « Default CLOAD/VCCI

& Microsemi

Axcelerator Family FPGAs

PLOAD

CLoap (PF) VCCI (V) (mw/MHz) P10 (mw/MHz) |PI/O (mW/MHz)*
Single-Ended without VREF
LVTTL 24 mA High Slew 35 3.3 381.2 267.5 648.7
LVTTL 16 mA High Slew 35 3.3 381.2 225.1 606.3
LVTTL 12 mA High Slew 35 3.3 381.2 165.9 547.1
LVTTL 8 mA High Slew 35 3.3 381.2 130.3 511.5
LVTTL 24 mA Low Slew 35 3.3 381.2 169.2 550.4
LVTTL 16 mA Low Slew 35 3.3 381.2 150.8 532.0
LVTTL 12 mA Low Slew 35 3.3 381.2 138.6 519.8
LVTTL 8 mA Low Slew 35 3.3 381.2 118.7 499.9
LVCMOS - 25 35 25 218.8 148.0 366.8
LVCMOS - 18 35 1.8 113.4 734 186.8
LVCMOS - 15 (JESD8-11) 35 1.5 78.8 495 128.3
PCI 10 3.3 108.9 218.5 3274
PCI-X 10 3.3 108.9 162.9 271.8
Single-Ended with VREF
HSTL-I 20 1.5 - 40.9 40.9
SSTL2-I 30 25 - 171.2 171.2
SSTL2-II 30 25 - 147.8 147.8
SSTL3- 30 3.3 - 327.2 327.2
SSTL3-II 30 3.3 - 288.4 288.4
GTLP -25 10 25 - 61.5 61.5
GTLP -33 10 3.3 - 68.5 68.5
Differential
LVPECL — 33 N/A 3.3 - 260.6 260.6
LVDS - 25 N/A 25 - 145.8 145.8

Note: *P|/O =P10 + CLOAD * VCC|2
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Axcelerator Family FPGAs

5V Tolerance
There are two schemes to achieve 5 V tolerance:
1. 3.3V PCIl and 3.3V PCI-X are the only 1/O standards that directly allow 5V tolerance. To

implement this, an internal clamp diode between the input pad and the VCCI pad is enabled so
that the voltage at the input pin is clamped, as shown in EQ 3:

Vinput = VCCI + Vdiode =3.3V+0.7V=40V
EQ3
The internal VCCI clamp diode is only enabled while the device is powered on, so the voltage at the input
will not be clamped if the VCCI or VCCA are powered off. An external series resistor (~100 Q) is required
between the input pin and the 5 V signal source to limit the current to less than 20 mA (Figure 2-3). The

100 Q resistor was chosen to meet the input Tr/Tf requirement (Table 2-19 on page 2-21). The GND
clamp diode is available for all I/O standards and always enabled.

Non-Microsemi Part Mirosemi FPGA
5V 3.3V 3.3V

Figure 2-3+ Use of an External Resistor for 5V Tolerance

2. 5V tolerance can also be achieved with 3.3 V I/O standards (3.3 V PCl, 3.3 V PCI-X, and LVTTL)
using a bus-switch product (e.g. IDTQS32X2384). This will convert the 5 V signal to a 3.3 V signal
with minimum delay (Figure 2-4).

5V—/_ =33V
* 20X

5V 33V

Figure 2-4 « Bus Switch IDTQS32X2384

Simultaneous Switching Outputs (SSO)

When multiple output drivers switch simultaneously, they induce a voltage drop in the chip/package
power distribution. This simultaneous switching momentarily raises the ground voltage within the device
relative to the system ground. This apparent shift in the ground potential to a non-zero value is known as
simultaneous switching noise (SSN) or more commonly, ground bounce.

SSN becomes more of an issue in high pin count packages and when using high performance devices
such as the Axcelerator family. Based upon testing, Microsemi recommends that users not exceed eight
simultaneous switching outputs (SSO) per each VCCI/GND pair. To ease this potential burden on
designers, Microsemi has designed all of the Axcelerator BGAs® to not exceed this limit with the
exception of the CS180, which has an I/O to VCCI/GND pair ratio of nine to one.

Please refer to the Simultaneous Switching Noise and Signal Integrity application note for more
information.

The user should note that in Bank 8 of both AX1000-FG484 and AX500-FG484, there are local violations of this 8:1 ratio.
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I/O Standard Electrical Specifications

Table 2-18 « Input Capacitance
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Axcelerator Family FPGAs

Symbol Parameter Conditions Min. | Max. | Units
CiN Input Capacitance VIN=0,f=1.0 MHz 10 pF
Cincik [ Input Capacitance on HCLK and RCLK Pin | VIN=0,f=1.0 MHz 10 pF
Table 2-19 « 1/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 @ 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.

IN Y
PAD
Input High
VTRIP
In /1 VTRIP N\ oV
VCCA
v 50% 50%
GND top top
(Rising) (Falling)

Figure 2-9 « Input Buffer Delays
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Detailed Specifications

Global Resources

One of the most important aspects of any FPGA architecture is its global resources or clocks. The
Axcelerator family provides the user with flexible and easy-to-use global resources, without the
limitations normally found in other FPGA architectures.

The AX architecture contains two types of global resources, the HCLK (hardwired clock) and CLK (routed
clock). Every Axcelerator device is provided with four HCLKs and four CLKs for a total of eight clocks,
regardless of device density.

Hardwired Clocks

The hardwired (HCLK) is a low-skew network that can directly drive the clock inputs of all sequential
modules (R-cells, I/O registers, and embedded RAM/FIFOs) in the device with no antifuse in the path. All
four HCLKs are available everywhere on the chip.

Timing Characteristics

Table 2-70 « AX125 Dedicated (Hardwired) Array Clock Networks
Worst-Case Commercial Conditions VCCA =1.425V, VCCI=3.0V, T; =70°C

—2 Speed -1 Speed Std Speed

Parameter | Description Min. Max. Min. Max. Min. Max. Units
Dedicated (Hardwired) Array Clock Networks

thekL Input Low to High 3.02 3.44 4.05 ns
tHekH Input High to Low 3.03 3.46 4.06 ns
tHPWH Minimum Pulse Width High 0.58 0.65 0.77 ns
tHPWL Minimum Pulse Width Low 0.52 0.59 0.69 ns
thcksw Maximum Skew 0.06 0.07 0.08 ns
thp Minimum Period 1.15 1.31 1.54 ns
tyMAX Maximum Frequency 870 763 649 MHz

Table 2-71 « AX250 Dedicated (Hardwired) Array Clock Networks
Worst-Case Commercial Conditions VCCA =1.425V, VCCI=3.0V, T; =70°C

—2 Speed —1 Speed Std Speed

Parameter | Description Min. Max. Min. Max. Min. Max. Units
Dedicated (Hardwired) Array Clock Networks

thekL Input Low to High 2.57 2.93 3.45 ns
tHekH Input High to Low 2.61 2.97 3.50 ns
tHPWH Minimum Pulse Width High 0.58 0.65 0.77 ns
tHPwL Minimum Pulse Width Low 0.52 0.59 0.69 ns
thcksw Maximum Skew 0.06 0.07 0.08 ns
thp Minimum Period 1.15 1.31 1.54 ns
tHMmAX Maximum Frequency 870 763 649 MHz
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Detailed Specifications

Table 2-89 « One RAM Block
Worst-Case Commercial Conditions VCCA =1.425V, VCCI=3.0V, T; =70°C

—2 Speed -1 Speed Std Speed

Parameter Description Min. Max. Min. Max. Min. Max. | Units
Write Mode

twpAsu Write Data Setup vs. WCLK 1.08 1.23 1.45 ns
twbAHD Write Data Hold vs. WCLK 0.22 0.25 0.30 ns
twADSU Write Address Setup vs. WCLK 1.08 1.23 1.45 ns
tWADHD Write Address Hold vs. WCLK 0.00 0.00 0.00 ns
twENSU Write Enable Setup vs. WCLK 1.08 1.23 1.45 ns
tWENHD Write Enable Hold vs. WCLK 0.22 0.25 0.30 ns
twekH WCLK Minimum High Pulse Width 0.75 0.75 0.75 ns
twelk WCLK Minimum Low Pulse Width 0.88 0.88 0.88 ns
twekp WCLK Minimum Period 1.63 1.63 1.63 ns
Read Mode

tRADSU Read Address Setup vs. RCLK 0.81 0.92 1.08 ns
tRADHD Read Address Hold vs. RCLK 0.00 0.00 0.00 ns
tRENSU Read Enable Setup vs. RCLK 0.81 0.92 1.08 ns
tRENHD Read Enable Hold vs. RCLK 0.00 0.00 0.00 ns
tRCK2RD1 RCLK-to-OUT (Pipelined) 1.32 1.51 1.77 ns
tRCK2RD2 RCLK-to-OUT (Non-Pipelined) 2.16 2.46 2.90 ns
tRCLKH RCLK Minimum High Pulse Width 0.77 0.77 0.77 ns
tReLKL RCLK Minimum Low Pulse Width 0.93 0.93 0.93 ns
trckp RCLK Minimum Period 1.70 1.70 1.70 ns

Note: Timing data for this single block RAM has a depth of 4,096. For all other combinations, use Microsemi’s timing
software.
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Axcelerator Family FPGAs

Clock
As with RAM configuration, the RCLK and WCLK pins have independent polarity selection.

j DEPTH[3:0]  RD [35:0] [

WIDTH [2:0]
— PIPE FULL |—
— FREN
EMPTY |—
TPRCLK AFULL |—

AEVAL [7:0]
| AEMPTY [—
AFVAL [7:0]
= \\VD [35:0]
—{ FWEN

—]pDWCLK
— CLR

Figure 2-65 « FIFO Block Diagram
Table 2-97 « FIFO Signal Description

Signal Direction Description

WCLK Input Write clock (active either edge).

FWEN Input FIFO write enable. When this signal is asserted, the WD bus data is
latched into the FIFO, and the internal write counters are incremented.

WDI[N-1:0] Input Write data bus. The value N is dependent on the RAM configuration and
canbe 1,2, 4,9, 18, or 36.

FULL Output Active high signal indicating that the FIFO is FULL. When this signal is
set, additional write requests are ignored.

AFULL Output Active high signal indicating that the FIFO is AFULL.

AFVAL Input 8-bit input defining the AFULL value of the FIFO.

RCLK Input Read clock (active either edge).

FREN Input FIFO read enable.

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

EMPTY Output Empty flag indicating that the FIFO is EMPTY. When this signal is
asserted, attempts to read the FIFO will be ignored.

AEMPTY Output Active high signal indicating that the FIFO is AEMPTY.

AEVAL Input 8-bit input defining the almost-empty value of the FIFO.

PIPE Input Sets the pipe option on or off.

CLR Input Active high clear input.

DEPTH Input Determines the depth of the FIFO and the number of FIFOs to be
cascaded.

WIDTH Input Determines the width of the dataword/FIFO, and the number of the
FIFOs to be cascaded.
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Package Pin Assignments

FG256-Pin FBGA FG256-Pin FBGA FG256-Pin FBGA
Pin Pin Pin
AX125 Function Number AX125 Function Number AX125 Function Number
Bank 0 I020NB2F2 F15 I041PB3F3 L14
IO01NBOFO B4 1020PB2F2 E15 Bank 4
I001PBOFO B3 I021NB2F2 C16 I042NB4F4 N12
IO03NBOFO A4 1021PB2F2 B16 I042PB4F4 N13
IO03PBOFO A3 I022NB2F2 H13 I043NB4F4 T14
IO04NBOFO B6 1022PB2F2 G13 I043PB4F4 R14
I004PBOFO0 B5 I023NB2F2 E16 I044PB4F4 T15
IO06NBOFO A6 1023PB2F2 D16 I045NB4F4 R12
I006PBOFO A5 I025NB2F2 H15 I045PB4F4 R13
IO07NBOFO/HCLKAN B8 1025PB2F2 G15 I046NB4F4 P11
I007PBOFO/HCLKAP B7 I026NB2F2 H14 I046PB4F4 P12
IO08NBOFO/HCLKBN A9 1026PB2F2 G14 I047PB4F4 T
I008PBOFO/HCLKBP A8 I027NB2F2 G16 I048NB4F4 T12
Bank 1 1027PB2F2 F16 I048PB4F4 T13
IO09NB1F1/HCLKCN C10 I028NB2F2 K15 I0O49NB4F4/CLKEN R9
I009PB1F1/HCLKCP C9 1028PB2F2 K16 1049PB4F4/CLKEP R10
IO10NB1F1/HCLKDN B11 I029NB2F2 J16 IO50NB4F4/CLKFN T8
I010PB1F1/HCLKDP B10 1029PB2F2 H16 I050PB4F4/CLKFP T9
I012NB1F1 A13 Bank 3 Bank 5
I012PB1F1 A12 IO30NB3F3 K13 IO51NB5F5/CLKGN P7
I013NB1F1 B13 I030PB3F3 J13 I051PB5F5/CLKGP P8
I013PB1F1 B12 I031NB3F3 K14 I052NB5F5/CLKHN R6
I014NB1F1 C12 1031PB3F3 J14 I052PB5F5/CLKHP R7
1014PB1F1 Cc11 IO33NB3F3 L15 IO54NB5F5 T5
I0O15NB1F1 A15 I033PB3F3 L16 I054PB5F5 T6
I015PB1F1 B14 I0O35NB3F3 P16 IO55NB5F5 P5
IO16NB1F1 C15 I035PB3F3 N16 I055PB5F5 P6
1016PB1F1 C14 1036PB3F3 M16 IO56NB5F5 T3
I017NB1F1 D13 I037NB3F3 P15 I056PB5F5 T4
1017PB1F1 D12 1037PB3F3 R16 IO57NB5F5 R3
Bank 2 IO39NB3F3 N15 I057PB5F5 R4
I018NB2F2 F13 I039PB3F3 M15 IO58NB5F5 R1
I018PB2F2 E13 I040NB3F3 M13 IO58PB5F5 T2
I019NB2F2 F14 1040PB3F3 L13 IO59NB5F5 N4
I019PB2F2 E14 I041NB3F3 M14 I059PB5F5 N5
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Package Pin Assignments

FG256-Pin FBGA

FG256-Pin FBGA

Pin Pin
AX125 Function Number AX125 Function Number

VCCA L10 VCCIB4 M11
VCCA L7 VCCIB4 M9
VCCA L8 VCCIB5 M6
VCCA L9 VCCIB5 M7
VCCA N3 VCCIB5 M8
VCCA P14 VCCIB6 J5

VCCPLA c7 VCCIB6 K5

VCCPLB D6 VCCIB6 L5

VCCPLC A10 VCCIB7 F5

VCCPLD D10 VCCIB7 G5

VCCPLE P10 VCcCIB7 H5

VCCPLF N11 VCOMPLA A7

VCCPLG T7 VCOMPLB D7

VCCPLH N7 VCOMPLC B9
VCCDA A2 VCOMPLD D11
VCCDA C13 VCOMPLE T10
VCCDA D9 VCOMPLF N10
Vcepa H1 VCOMPLG R8
VCCDA J15 VCOMPLH N6
VCCDA N14 VPUMP A14
VCCDA N8

VCCDA P4

VCCIBO E6

VCCIBO E7

VCCIBO E8

VCCIB1 E10

VCCIB1 E11

VCCIB1 E9

VCCIB2 F12

VCCIB2 G12

VCCIB2 H12

VCCIB3 J12

VCCIB3 K12

VCCIB3 L12

VCCIB4 M10
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Axcelerator Family FPGAs

FG484 FG484 FG484
AX250 Function Pin Number| [AX250 Function Pin Number| [AX250 Function Pin Number

IO52NB3F3 P18 I069PB4F4 AA17 IO87NB5F5 Y4
I052PB3F3 P19 I070NB4F4 AB14 I087PB5F5 Y5
IO53NB3F3 R20 I070PB4F4 AB15 IO88NB5F5 V6
I053PB3F3 P20 I071NB4F4 Y14 I088PB5F5 V7
IO54NB3F3 T21 1071PB4F4 W14 IO89NB5F5 T7
I054PB3F3 R21 I072NB4F4 AA14 I089PB5F5 T8
IO55NB3F3 R17 I072PB4F4 AA15 Bank 6
I055PB3F3 P17 I073NB4F4 AA13 IO90NB6F6 V4
IO56NB3F3 u20 1073PB4F4 AB13 IO90PB6F6 W5
I056PB3F3 T20 IO74NB4F4/CLKEN V12 I091NB6F6 P7
IO57NB3F3 T18 I074PB4F4/CLKEP V13 I091PB6F6 R7
I057PB3F3 R18 IO75NB4F4/CLKFN W11 I092NB6F6 us
IO58NB3F3 u19 I075PB4F4/CLKFP W12 I092PB6F6 T5
I058PB3F3 T19 Bank 5 IO93NB6F6 P6
IO59NB3F3 R16 I076NB5F5/CLKGN u10 I093PB6F6 R6
IO59PB3F3 P16 I076PB5F5/CLKGP u11 I094NB6F6 T4
IO60NB3F3 W20 IO77NB5F5/CLKHN V9 I094PB6F6 u4
I060PB3F3 V20 I077PB5F5/CLKHP V10 IO95NB6F6 P5
IO61NB3F3 u18 I078NB5F5 AA9 I095PB6F6 R5
I061PB3F3 V19 1078PB5F5 AA10 IO96NB6F6 T3

Bank 4 I079NB5F5 AB9 I096PB6F6 U3
I062NB4F4 T15 I079PB5F5 AB10 I0O97NB6F6 P3
I062PB4F4 T16 IO80NB5F5 AA7 I097PB6F6 R3
IO63NB4F4 w17 I080PB5F5 AA8 IO98NB6F6 R2
I063PB4F4 V17 I081NB5F5 w8 I098PB6F6 T2
I064NB4F4 V15 1081PB5F5 W9 IO99NB6F6 P4
I064PB4F4 V16 I082NB5F5 AB5 I099PB6F6 R4
IO65NB4F4 Y19 1082PB5F5 AB6 I0100NB6F6 P1
I065PB4F4 w18 I083NB5F5 AA5 10100PB6F6 R1
IO66NB4F4 AB18 1083PB5F5 AAB I0101NB6F6 M7
I066PB4F4 AB19 I084NB5F5 us 10101PB6F6 N7
I0O67NB4F4 W15 1084PB5F5 U9 10102NB6F6 N2
I067PB4F4 W16 I085NB5F5 Y6 10102PB6F6 P2
IO68NB4F4 u14 1085PB5F5 Y7 I0103NB6F6 M6
I068PB4F4 u15 I086NB5F5 W6 10103PB6F6 N6
IO69NB4F4 AA16 1086PB5F5 W7 I0104NB6F6 M4
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Axcelerator Family FPGAs

FG484 FG484 FG484
AX250 Function Pin Number| [AX250 Function Pin Number| [AX250 Function Pin Number
NC A19 NC G22 PRA G11
NC A4 NC G3 PRB F11
NC A5 NC H3 PRC T12
NC AA11 NC J3 PRD u12
NC AA12 NC K21 TCK G8
NC AA18 NC K22 TDI F9
NC AA19 NC N22 TDO F7
NC AA4 NC P22 TMS F6
NC AB16 NC R19 TRST F8
NC AB17 NC R22 VCCA G17
NC AB4 NC T VCCA J10
NC AB7 NC T22 VCCA J11
NC ABS8 NC U1 VCCA J12
NC B11 NC u2 VCCA J13
NC B12 NC u21 VCCA J7
NC B17 NC u22 VCCA K14
NC B18 NC V1 VCCA K9
NC B19 NC V2 VCCA L14
NC B4 NC V21 VCCA L9
NC B5 NC V22 VCCA M14
NC c10 NC V3 VCCA M9
NC Cc11 NC w1 VCCA N14
NC C14 NC W2 VCCA N9
NC C15 NC W21 VCCA P10
NC Cc18 NC W22 VCCA P11
NC Cc19 NC W3 VCCA P12
NC D1 NC Y10 VCCA P13
NC D2 NC Y11 VCCA T6
NC D21 NC Y12 VCCA u17
NC D3 NC Y13 VCCPLA F10
NC E1 NC Y15 VCCPLB G9
NC E2 NC Y16 VCCPLC D13
NC E21 NC Y17 VCCPLD G13
NC E3 NC Y18 VCCPLE u13
NC F22 NC Y8 VCCPLF T14
NC F3 NC Y9 VCCPLG W10
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Axcelerator Family FPGAs

FG484 FG484 FG484

Pin Pin Pin
AX500 Function Number AX500 Function Number AX500 Function Number

Bank 0 I019NBOF1/HCLKAN E11 1037PB1F3 F17
IO00NBOFO E3 I019PBOF1/HCLKAP E10 I038NB1F3 D18
I000PBOFO D3 IO20NBOF1/HCLKBN D12 1038PB1F3 E17
I001NBOFO E7 I020PBOF1/HCLKBP D11 IO39NB1F3 E21
1001PBOFO0 E6 Bank 1 I039PB1F3 D21
I002NBOFO C5 [021NB1F2/HCLKCN F13 I040NB1F3 E20
1002PBOF0 C4 1021PB1F2/HCLKCP F12 1040PB1F3 D20
IO03NBOFO D7 [022NB1F2/HCLKDN E14 I041NB1F3 G16
I003PBOF0 D6 [022PB1F2/HCLKDP E13 1041PB1F3 G15

I004NBOFO B5 I024NB1F2 A14 Bank 2
1004PBOFO0 B4 1024PB1F2 A13 I042NB2F4 F19
IO05NBOFO c7 I025NB1F2 B14 1042PB2F4 E19
I005PBOFO0 C6 I025PB1F2 B13 I043NB2F4 J16
IO06NBOFO A5 I026NB1F2 C15 1043PB2F4 H16
I006PBOFO0 A4 I027NB1F2 A16 I044NB2F4 E22
I007NBOFO A7 1027PB1F2 A15 1044PB2F4 D22
1007PBOFO0 A6 I028NB1F2 B16 I045NB2F4 H19
IO08NBOFO B7 1028PB1F2 B15 1045PB2F4 G19
I008PBOF0 B6 I029NB1F2 D16 I046NB2F4 G22
I010NBOFO B9 I029PB1F2 D15 1046PB2F4 F22
1010PBOF0 B8 IO30NB1F2 A18 I047NB2F4 J17
IO11NBOFO E9 IO30PB1F2 A17 1047PB2F4 H17
I011PBOFO ES8 IO31NB1F2 F15 I048NB2F4 G20
I012NBOF1 D9 I031PB1F2 F14 1048PB2F4 F20
1012PBOF1 D8 I032NB1F3 c17 I049NB2F4 J18
I013NBOF1 C9 I032PB1F3 C16 1049PB2F4 H18
1013PBOF1 C8 IO33NB1F3 E16 IO50NB2F4 G21
I014NBOF1 A9 I033PB1F3 E15 I050PB2F4 F21
1014PBOF1 A8 IO34NB1F3 B18 I051NB2F4 K19
I015NBOF1 B10 I034PB1F3 B17 1051PB2F4 J19
1015PBOF1 A10 IO35NB1F3 B19 I052NB2F5 J21
I016NBOF1 B12 I035PB1F3 A19 1052PB2F5 H21
1016PBOF1 B11 IO36NB1F3 C19 I053NB2F5 J20
I018NBOF1 C13 I036PB1F3 Cc18 I053PB2F5 H20
1018PBOF1 C12 IO37NB1F3 F18 I054NB2F5 J22
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Package Pin Assignments

FG484 FG484 FG484
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number
VCCPLA F10 VCCIB2 C22 VCOMPLG V11
VCCPLB G9 VCCIB2 J15 VCOMPLH T9
VCCPLC D13 VCCIB2 K15 VPUMP D17
VCCPLD G13 VCCIB2 L15
VCCPLE u13 VCCIB3 M15
VCCPLF T14 VCCIB3 N15
VCCPLG W10 VCCIB3 P15
VCCPLH T10 VCCIB3 Y21
VCCDA AB16 VCCIB3 Y22
VCCDA ABS8 VCCIB4 AA20
VCCDA C10 VCCIB4 AB20
VCCDA C11 VCCIB4 R12
VCCDA C14 VCCIB4 R13
VCCDA D14 VCCIB4 R14
VCCDA D5 VCCIB5 AA3
VCCDA F16 VCCIB5 AB3
VCCDA G12 VCCIB5 R10
VCCDA L4 VCCIB5 R11
VCCDA M18 VCCIB5 R9
VCCDA T11 VCCIB6 M8
VCCDA T17 VCCIB6 N8
VCCDA u7 VCCIB6 P8
VCCDA V14 VCCIB6 Y1
VCCDA V8 VCCIB6 Y2
VCCIBO A3 VCCIB7 C1
VCCIBO B3 VCCIB7 Cc2
VCCIBO H10 VCCIB7 J8
VCCIBO H11 VCCIB7 K8
VCCIBO H9 VCCIB7 L8
VCCIB1 A20 VCOMPLA D10
VCCIB1 B20 VCOMPLB G10
VCCIB1 H12 VCOMPLC E12
VCCIB1 H13 VCOMPLD G14
VCCIB1 H14 VCOMPLE W13
VCCIB2 C21 VCOMPLF T13
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Package Pin Assignments

FG676 FG676 FG676

Pin Pin Pin
AX500 Function Number AX500 Function Number AX500 Function Number

10102PB4F9 AB15 I0119PB5F 11 AE6 I0136PB6F 13 us
10103NB4F9/CLKEN AE16 10120NB5F 11 AE5 I0137NB6F13 T6
10103PB4F9/CLKEP AF16 10120PB5F 11 AF5 I0137PB6F 13 T7
I0104NB4F9/CLKFN AE14 10121NB5F 11 AF4 I0138NB6F13 T5
10104PB4F9/CLKFP AE15 10121PB5F 11 AE4 I0138PB6F13 T4
Bank 5 10122NB5F 11 AC5 IO139NB6F13 R6
I0105NB5F10/CLKGN AE12 10122PB5F 11 AC6 I0139PB6F 13 R7
I0105PB5F 10/CLKGP AE13 10123NB5F 11 AD4 I0140NB6F13 T3
I0106NB5F10/CLKHN AENM 10123PB5F 11 AD5 I0140PB6F 13 U3
I0106PB5F10/CLKHP AF11 10124NB5F 11 AB6 I0141NB6F13 U1
IO107NB5F10 Y12 10124PB5F 11 AB7 I0141PB6F13 u2
I0107PB5F10 AA13 10125NB5F 11 AE3 I0142NB6F 13 R2
I0108NB5F10 AC12 10125PB5F 11 AF3 10142PB6F 13 T2
I0108PB5F 10 AB12 Bank 6 I0143NB6F13 P3
I0O109NB5F10 AC10 I0126NB6F12 AB3 10143PB6F 13 R3
I0109PB5F10 AC11 10126PB6F 12 AC3 I0144NB6F13 P5
I0110NB5F10 AF9 I0127NB6F12 AA2 I0144PB6F13 P4
I0110PB5F10 AF10 10127PB6F 12 AB2 IO145NB6F13 P6
I0111NB5F 10 Y11 I0128NB6F12 AC2 I0145PB6F 13 P7
10111PB5F10 AA12 10128PB6F 12 AD2 I0146NB6F13 R1
I0112NB5F10 AE9 I0129NB6F 12 Y1 10146PB6F 13 T1

I0112PB5F10 AE10 10129PB6F 12 AA1 Bank 7
I0113NB5F10 AC9 I0130NB6F12 Y3 IO147NB7F 14 N6
I0113PB5F10 AD9 10130PB6F 12 AA3 I0147PB7F14 N7
10114NB5F 11 AF6 I0131NB6F12 ueé I0148NB7F14 N5
10114PB5F 11 AF7 10131PB6F12 V6 10148PB7F 14 N4
10115NB5F 11 AA10 I0132NB6F12 w2 I0149NB7F 14 N2
10115PB5F 11 AB10 10132PB6F 12 Y2 I0149PB7F14 N3
I0116NB5F 11 AE7 I0133NB6F12 V4 IO150NB7F 14 L1
10116PB5F 11 AES8 10133PB6F12 W4 I0150PB7F 14 M1
10117NB5F 11 AD7 10134NB6F12 V3 I0151NB7F14 M2
10117PB5F 11 AD8 10134PB6F 12 W3 I0151PB7F 14 M3
10118NB5F 11 AC7 I0135NB6F12 V1 I0152NB7F14 M5
10118PB5F 11 AC8 10135PB6F 12 V2 I0152PB7F14 M4
I0119NB5F 11 AD6 I0136NB6F13 u4 I0153NB7F 14 M7
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Package Pin Assignments

FG896 FG896 FG896
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number
NC K1 VCCA N20 VCCDA AF19
NC K2 VCCA P11 VCCDA C13
NC L30 VCCA P20 VCCDA C5
NC M30 VCCA R11 VCCDA D13
NC N29 VCCA R20 VCCDA D19
NC T VCCA T11 VCCDA D3
NC U1 VCCA T20 VCCDA E18
NC W30 VCCA U11 VCCDA F26
NC Y1 VCCA u20 VCCDA G16
NC Y2 VCCA V11 VCCDA T25
NC Y30 VCCA V20 VCCDA T4
PRA G15 VCCA W11 VCCIBO A3
PRB D16 VCCA W20 VCCIBO B3
PRC AB16 VCCA Y12 VCCIBO J10
PRD AF16 VCCA Y13 VCCIBO J1
TCK G7 VCCA Y14 VCCIBO J12
TDI D5 VCCA Y15 VCCIBO K11
TDO J8 VCCA Y16 VCCIBO K12
TMS F6 VCCA Y17 VCCIBO K13
TRST C4 VCCA Y18 VCCIBO K14
VCCA AD6 VCCA Y19 VCCIBO K15
VCCA AH26 VCCPLA G14 VCCIB1 A28
VCCA E28 VCCPLB H15 VCCIB1 B28
VCCA E3 VCCPLC G17 VCCIB1 J19
VCCA L12 VCCPLD J16 VCCIB1 J20
VCCA L13 VCCPLE AH17 VCCIB1 J21
VCCA L14 VCCPLF AC16 VCCIB1 K16
VCCA L15 VCCPLG AH14 VCCIB1 K17
VCCA L16 VCCPLH AD15 VCCIB1 K18
VCCA L17 VCCDA AD24 VCCIB1 K19
VCCA L18 VCCDA AD7 VCCIB1 K20
VCCA L19 VCCDA AF12 VCCIB2 C29
VCCA M11 VCCDA AF13 VCCIB2 C30
VCCA M20 VCCDA AF15 VCCIB2 K22
VCCA N11 VCCDA AF18 VCCIB2 L21
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Package Pin Assignments

FG896 FG896 FG896
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number

I0124NB2F 11 P29 I0145NB3F13 w24 10163NB3F15 AC26
10124PB2F 11 P30 I0145PB3F13 V24 10163PB3F15 AB26
I0125NB2F 11 R22 I0146NB3F13 w27 10164NB3F15 AE28
I0125PB2F 11 R23 I0146PB3F13 w28 10164PB3F15 AD28
I0127NB2F 11 R24 I0147NB3F13 Y28 I0165NB3F15 AC24
10127PB2F 11 R25 I0147PB3F13 Y27 10165PB3F 15 AB24
I0128NB2F 11 R29 I0148NB3F13 Y30 10166NB3F15 AG28
10128PB2F 11 R30 10148PB3F13 W30 10166PB3F15 AF28

Bank 3 I0149NB3F13 Y25 10167NB3F15 AE26
I0129NB3F12 T27 I0149PB3F13 W25 10167PB3F15 AD26
I0129PB3F12 R27 IO150NB3F 14 AA29 I0168NB3F15 AD25
I0130NB3F12 T29 I0150PB3F 14 Y29 10168PB3F 15 AC25
10130PB3F12 T30 I0151NB3F14 AC29 I0169NB3F15 AF27
I0131NB3F12 T22 I0152NB3F14 AA26 10169PB3F15 AE27
10131PB3F12 T23 10152PB3F 14 Y26 10170NB3F15 AB23
I0132NB3F12 u26 I0153NB3F14 Y23 I0170PB3F15 AA23
10132PB3F12 T26 I0153PB3F14 W23 Bank 4
I0133NB3F12 u24 I0154NB3F 14 AB30 10171NB4F16 AG29
10133PB3F12 T24 10154PB3F 14 AA30 10171PB4F16 AG30
I0135NB3F12 u23 I0155NB3F 14 AB27 10172NB4F16 AF24
10135PB3F12 u22 I0155PB3F 14 AA27 10172PB4F16 AF25
I0136NB3F12 u29 I0156NB3F 14 AC28 10173NB4F16 AG25
10136PB3F12 u3o I0156PB3F 14 AB28 10173PB4F 16 AG26
I0137NB3F12 V28 I0157NB3F 14 AA24 10174NB4F16 AJ25
10137PB3F12 u28 I0157PB3F 14 Y24 10174PB4F16 AJ26
I0138NB3F12 V27 I0158NB3F14 AF29 10175NB4F16 AK26
10138PB3F12 u27 I0158PB3F 14 AF30 10175PB4F16 AK27
I0139NB3F13 V25 I0159NB3F 14 AB25 I0176NB4F16 AE23
I0139PB3F13 u25 I0159PB3F 14 AA25 10176PB4F 16 AE24
I0141NB3F13 V23 IO160NB3F 14 AE30 I0177NB4F16 AH24
10141PB3F13 V22 I0160PB3F 14 AD30 10177PB4F16 AH25
I0142NB3F13 W29 I0161NB3F15 AE29 10178NB4F16 AD23
10142PB3F13 V29 10161PB3F15 AD29 10178PB4F16 AC23
I0143NB3F13 W26 I0162NB3F15 AD27 10179PB4F 16 AJ27
10143PB3F13 V26 I0162PB3F15 AC27 I0180NB4F16 AG23
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Axcelerator Family FPGAs

FG1152 FG1152 FG1152
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number

I0259NB6F24 AF7 10276PB6F25 AD2 I0294NB6F27 V10
10259PB6F24 AG7 10277NB6F25 AC4 10294PB6F27 V11
I0260NB6F24 AH3 10277PB6F25 AC3 I0295NB6F27 Y1
10260PB6F24 AH4 I0278NB6F26 AA8 10295PB6F27 Y2
I0261NB6F24 AH5 10278PB6F26 AA9 I0296NB6F27 W1
10261PB6F24 AJ5 I0279NB6F26 AB5 10296PB6F27 W2
I0262NB6F24 AEB 10279PB6F26 AB6 I0297NB6F27 V1
10262PB6F24 AF6 I0280NB6F26 Y10 10297PB6F27 V2
I0263NB6F24 AF5 10280PB6F26 Y11 I0298NB6F27 V9
10263PB6F24 AG5 10281NB6F26 AB3 10298PB6F27 V8
I0264NB6F24 AD8 10281PB6F26 AB4 I0299NB6F27 u4
10264PB6F24 AE8 I0282NB6F26 Y7 10299PB6F27 V4
I0265NB6F24 AF3 10282PB6F26 AA7 Bank 7
10265PB6F24 AG3 10283NB6F26 AC2 IO300NB7F28 u10
I0266NB6F24 AC10 10283PB6F26 AC1 I0300PB7F28 U11
10266PB6F24 AD10 10284NB6F26 Y9 IO301NB7F28 U2
I0267NB6F25 AD7 10284PB6F26 Y8 I0301PB7F28 U1
10267PB6F25 AE7 I0285NB6F26 AA5 IO302NB7F28 ue
I0268NB6F25 AD5 10285PB6F26 AA6 I0302PB7F28 u7
10268PB6F25 AE5 I0286NB6F26 W10 IO303NB7F28 T3
I0269NB6F25 AE4 10286PB6F26 W11 I0303PB7F28 u3
10269PB6F25 AF4 10287NB6F26 AA3 IO304NB7F28 U9
I0270NB6F25 AB9 10287PB6F26 AA4 I0304PB7F28 us
10270PB6F25 AC9 I0288NB6F26 W9 IO305NB7F28 R2
10271NB6F25 AC6 10288PB6F26 w8 I0305PB7F28 R1
10271PB6F25 AD6 I0289NB6F27 AA1 IO306NB7F28 R4
I0272NB6F25 AB8 10289PB6F27 AA2 I0306PB7F28 T4
10272PB6F25 ACS8 I0290NB6F27 W6 IO307NB7F28 R5
I0273NB6F25 AE1 10290PB6F27 Y6 I0307PB7F28 T5
10273PB6F25 AE2 I0291NB6F27 W5 IO308NB7F28 T11
I0274NB6F25 AA10 10291PB6F27 Y5 I0308PB7F28 T10
10274PB6F25 AB10 I0292NB6F27 V7 IO309NB7F28 T6
I0275NB6F25 AB7 10292PB6F27 w7 I0309PB7F28 T7
10275PB6F25 AC7 I0293NB6F27 W4 IO310NB7F29 T9
I0276NB6F25 AD1 10293PB6F27 Y4 I0310PB7F29 T8
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CQ256 CQ256
Pin Pin
AX2000 Function Number AX2000 Function Number
VCCA 4 VCCDA 224
VCCA 22 VCCDA 236
VCCA 42 VCCDA 237
VCCA 61 VCCDA 251
VCCA 63 VCCIBO 230
VCCA 84 VCCIBO 244
VCCA 108 VCCIB1 200
VCCA 127 VCCIB1 206
VCCA 131 VCCIB1 218
VCCA 150 VCCIB2 164
VCCA 170 VCCIB2 176
VCCA 189 VCCIB2 182
VCCA 191 VCCIB3 138
VCCA 212 VCCIB3 144
VCCA 238 VCCIB3 156
VCCDA 2 VCCIB4 102
VCCDA 32 VCCIB4 114
VCCDA 66 VCCIB4 120
VCCDA 67 VCCIB5 72
VCCDA 86 VCCIB5 78
VCCDA 87 VCCIB5 90
VCCDA 94 VCCIB6 36
VCCDA 95 VCCIB6 48
VCCDA 96 VCCIB6 54
VCCDA 106 VCCIB7 10
VCCDA 107 VCCIB7 16
VCCDA 126 VCCIB7 28
VCCDA 130 VPUMP 195
VCCDA 160
VCCDA 194
VCCDA 196
VCCDA 214
VCCDA 215
VCCDA 222
VCCDA 223
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