Microsemi Corporation - AX125-FG2561 Datasheet

Welcome to E-XFL.COM

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
indisnensahle in numerous fields. In telecommunications.

Details
Product Status Obsolete
Number of LABs/CLBs 2016

Number of Logic Elements/Cells -

Total RAM Bits 18432

Number of I/O 138

Number of Gates 125000

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 85°C (TA)

Package / Case 256-LBGA

Supplier Device Package 256-FPBGA (17x17)

Purchase URL https://www.e-xfl.com/product-detail/microsemi/ax125-fg256i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/ax125-fg256i-4493769
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

& Microsemi

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).
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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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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.

X | [ TX X | | TX
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Figure 1-4 « AX SuperCluster

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).
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Figure 1-5« AX 2-Bit Carry Logic

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 1/0 Clusters and the 1/0 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).

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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Axcelerator Family FPGAs
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Figure 1-7 « 1/0O Cluster Arrangement

Routing

The AX hierarchical routing structure ties the logic modules, the embedded memory blocks, and the 1/O
modules together (Figure 1-8 on page 1-6). At the lowest level, in and between SuperClusters, there are
three local routing structures: FastConnect, DirectConnect, and CarryConnect routing. DirectConnects
provide the highest performance routing inside the SuperClusters by connecting a C-cell to the adjacent
R-cell. DirectConnects do not require an antifuse to make the connection and achieve a signal
propagation time of less than 0.1 ns.

FastConnects provide high-performance, horizontal routing inside the SuperCluster and vertical routing
to the SuperCluster immediately below it. Only one programmable connection is used in a FastConnect
path, delivering a maximum routing delay of 0.4 ns.

CarryConnects are used for routing carry logic between adjacent SuperClusters. They connect the FCO
output of one two-bit, C-cell carry logic to the FCI input of the two-bit, C-cell carry logic of the
SuperCluster below it. CarryConnects do not require an antifuse to make the connection and achieve a
signal propagation time of less than 0.1 ns.

The next level contains the core tile routing. Over the SuperClusters within a core tile, both vertical and
horizontal tracks run across rows or columns, respectively. At the chip level, vertical and horizontal tracks
extend across the full length of the device, both north-to-south and east-to-west. These tracks are
composed of highway routing that extend the entire length of the device (segmented at core tile
boundaries) as well as segmented routing of varying lengths.
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I/O Standard Electrical Specifications

Table 2-18 « Input Capacitance
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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.
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Figure 2-9 « Input Buffer Delays

Revision 18 2-21



I/O Module Timing Characteristics
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Figure 2-12 « Input Register Timing Characteristics
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Timing Characteristics

Table 2-25 « 2.5V LVCMOS I/O Module
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Worst-Case Commercial Conditions VCCA =1.425V,VCCI =23V, T; =70°C

—2 Speed —1 Speed Std Speed

Parameter Description Min. Max. | Min. Max. [ Min. Max. |Units

LVCMOS25 I/0 Module Timing

top Input Buffer 1.95 2.22 2.61 ns

tpy Output Buffer 3.29 3.74 4.40 ns

tenzL Enable to Pad Delay through the Output 2.48 2.50 2.51 ns
Buffer—Z to Low

tENZH Enable to Pad Delay through the Output 2.48 2.50 2.51 ns
Buffer—Z to High

tenLz Enable to Pad Delay through the Output 5.74 6.54 7.69 ns
Buffer—Low to Z

teENHZ Enable to Pad Delay through the Output 6.60 7.51 8.83 ns
Buffer—High to Z

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

tiocLky Clock-to-output Y for the 1/0O Output Register 0.67 0.77 0.90 ns
and the 1/0 Enable Register

tsup Data Input Set-Up 0.23 0.27 0.31 ns

tsue Enable Input Set-Up 0.26 0.30 0.35 ns

thp 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

tolr 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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Timing Characteristics
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Table 2-32 « 1.5V LVCMOS I/O Module
Worst-Case Commercial Conditions VCCA =1.425V, VCCI=1.4V, TJ =70°C
—2 Speed —1 Speed Std Speed
Parameter | Description Min. Max. | Min. Max. | Min.  Max. Units
LVCMOS15 (JESD8-11) I/O Module Timing
top Input Buffer 3.59 4.09 4.81 ns
tpy Output Buffer 6.05 6.89 8.10 ns
tenzL Enable to Pad Delay through the Output 3.31 3.34 3.34 ns
Buffer—Z to Low
tENZH Enable to Pad Delay through the Output 4.56 4.58 4.59 ns
Buffer—Z to High
tenLz Enable to Pad Delay through the Output 6.37 7.25 8.52 ns
Buffer—Low to Z
tENHZ Enable to Pad Delay through the Output 6.94 7.90 9.29 ns
Buffer—High to Z
tiocLka Sequential Clock-to-Q for the 1/O Input 0.67 0.77 0.90 ns
Register
tiocLky Clock-to-output 'Y for the 1/O Output 0.67 0.77 0.90 ns
Register and the I/O Enable Register
tsup Data Input Set-Up 0.23 0.27 0.31 ns
tsue Enable Input Set-Up 0.26 0.30 0.35 ns
thp 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
tolr 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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Class Il
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
AC Loadings
VTT
25
Test Point
25
$30 pF
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) Cioad (PF)
VREF - 1.0 VREF + 1.0 VREF 1.50 30
Note: * Measuring Point = VTRIP
Timing Characteristics
Table 2-55 « 3.3 V SSTL3 Class Il I/O Module
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
3.3V SSTL3 Class Il I/O Module Timing
top Input Buffer 1.85 2.10 2.47 ns
tpy Output Buffer 217 247 2.91 ns
ticLka Clock-to-Q for the 1/0 input register 0.67 0.77 0.90 ns
tocLka Clock-to-Q for the 1/O output register 0.67 0.77 0.90 ns
and the I/O enable register
tsup Data Input Set-Up 0.23 0.27 0.31 ns
tsue Enable Input Set-Up 0.26 0.30 0.35 ns
thp 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
toLr 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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Special PLL Macros
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Table 2-84 shows the macros used to connect the RefCLK input and CLK1 and CLK2 outputs using the

different routing resources.

Table 2-84 « PLL Special Macros

Macro Name Usage

PLLINT Connects RefCLK to a regular routed net or a pad.
PLLRCLK Connects CLK1 or CLK2 to the CLK network.
PLLHCLK Connects CLK1 or CLK2 to the HCLK network.
PLLOUT Connects CLK1 or CLK2 to a regular routed net.

Table 2-85 « Electrical Specifications

Parameter | Value Notes

Frequency Ranges

Reference Frequency (min.) 14 MHz | Lowest input frequency

Reference Frequency (max.) 200 MHz | Highest input frequency

OSC Frequency (min.) 20 MHz Lowest output frequency

OSC Frequency (max.) 1 GHz Highest output frequency

Jitter

Long-Term Jitter (max.) 1% Percentage of period, low reference clock
frequencies

Long-Term Jitter (max.) 100ps High reference clock frequencies

Short-Term Jitter (max.) 50ps+1% | Percentage of output frequency

Acquisition Time (lock) from Cold Start

Acquisition Time (max.)*

400 cycles

Period of low reference clock frequencies

Acquisition Time (max.)* 1.5 us High reference clock frequencies

Power Consumption

Analog Supply Current (low freq.) 200 pA Current at minimum oscillator frequency

Analog Supply Current (high freq.) 200 pA Frequency-dependent current

Digital Supply Current (low freq.) | 0.5 uA/MHz [ Current at maximum oscillator frequency, unloaded
Digital Supply Current (high freq.) | 1 JA/MHz | Frequency-dependent current

Duty Cycle

Minimum Output Duty Cycle 45%

Maximum Output Duty Cycle 55%

Note:

*The lock bit remains Low until RefCLK reaches the minimum input frequency.
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Timing Characteristics
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Figure 2-66 « FIFO Model
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Figure 2-67 » FIFO Write Timing
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Package Pin Assignments

FG484 FG484 FG484
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number

Bank 0 I0O29NBOF2 B12 1051PB1F4 D22
I001NBOFO E3 I029PBOF2 B11 I052NB1F4 E16
1001PBOF0 D3 IO30NBOF2/HCLKAN E11 1052PB1F4 E15
I002NBOFO E7 IO30PBOF2/HCLKAP E10 I0O57NB1F5 E21
1002PBOF0 E6 I031NBOF2/HCLKBN D12 I057PB1F5 D21
IO05NBOFO D2 I031PBOF2/HCLKBP D11 IO60NB1F5 G16
I005PBOF0 E2 Bank 1 I060PB1F5 G15
I0O06NBOFO C5 I032NB1F3/HCLKCN F13 I061NB1F5 D18
I006PBOF0 C4 I032PB1F3/HCLKCP F12 1061PB1F5 E17
I012NBOF1 D7 IO33NB1F3/HCLKDN E14 I063NB1F5 E20
1012PBOF1 D6 I033PB1F3/HCLKDP E13 1063PB1F5 D20
I013NBOF1 B5 IO34NB1F3 C13 Bank 2
1013PBOF1 B4 I034PB1F3 C12 I064NB2F6 F18
I014NBOF1 E9 IO37NB1F3 B14 1064PB2F6 F17
1014PBOF1 E8 I037PB1F3 B13 I067NB2F6 F19
I015NBOF1 c7 IO38NB1F3 A16 1067PB2F6 E19
1015PBOF1 C6 I038PB1F3 A15 I068NB2F6 J16
I016NBOF1 A5 IO40NB1F3 C15 I068PB2F6 H16
1016PBOF1 A4 I042NB1F4 A18 I070NB2F6 J17
I017NBOF1 B7 I042PB1F4 A17 I070PB2F6 H17
1017PBOF1 B6 I043NB1F4 B16 I074NB2F7 J18
I018NBOF1 A7 1043PB1F4 B15 1074PB2F7 H18
1018PBOF1 A6 I044NB1F4 B18 I075NB2F7 G20
I019NBOF1 C9 I044PB1F4 B17 I075PB2F7 F20
1019PBOF1 C8 I045NB1F4 B19 I079NB2F7 H19
I020NBOF1 D9 I045PB1F4 A19 I079PB2F7 G19
1020PBOF1 D8 I046NB1F4 C19 IO80NB2F7 L16
I021NBOF1 B9 I046PB1F4 Cc18 I080PB2F7 K16
1021PBOF1 B8 I048NB1F4 F15 I084NB2F7 L17
I022NBOF2 A9 1048PB1F4 F14 1084PB2F7 K17
1022PB0OF2 A8 I049NB1F4 D16 I085NB2F8 G21
I023NBOF2 B10 I049PB1F4 D15 1085PB2F8 F21
1023PBOF2 A10 IO50NB1F4 c17 I086NB2F8 G22
I026NBOF2 A14 IO50PB1F4 C16 1086PB2F8 F22
1026PBOF2 A13 I0O51NB1F4 E22 I087NB2F8 J20
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FG484 FG484 FG484
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number
1087PB2F8 H20 10106PB3F9 P17 I0142PB4F13 V20
I088NB2F8 L18 I0107NB3F10 T21 [0143NB4F13 W15
1088PB2F8 K18 10107PB3F10 R21 I0143PB4F13 W16
I0O89NB2F8 K19 I0110NB3F10 V22 I0144NB4F13 AA18
I089PB2F8 J19 10110PB3F10 u22 I0144PB4F13 AA19
IO90NB2F8 J21 10113NB3F10 V21 I0145NB4F13 u14
I090PB2F8 H21 10113PB3F10 u21 I0145PB4F13 u15
I091NB2F8 J22 10114NB3F10 P18 I0146NB4F13 Y15
1091PB2F8 H22 10114PB3F10 P19 I0146PB4F 13 Y16
I093NB2F8 K21 10116PB3F10 R19 I0147NB4F13 AB18
I093PB2F8 K22 I0117NB3F10 u20 I0147PB4F13 AB19
I094NB2F8 L20 10117PB3F10 T20 IO149NB4F13 Y14
1094PB2F8 K20 I0118NB3F 11 T18 I0149PB4F13 W14
I095NB2F8 M21 10118PB3F11 R18 I0150NB4F13 AA16
1095PB2F8 L21 10121NB3F 11 u19 I0150PB4F 13 AA17
Bank 3 10121PB3F11 T19 I0152NB4F 14 AA14
I096NB3F9 N16 10124NB3F 11 R16 I0152PB4F 14 AA15
1096PB3F9 M16 10124PB3F 11 P16 I0154NB4F 14 AB14
I097NB3F9 M19 10127NB3F 11 W21 I0154PB4F 14 AB15
1097PB3F9 L19 10127PB3F 11 w22 I0155NB4F 14 AA13
I098NB3F9 P22 Bank 4 I0155PB4F 14 AB13
1098PB3F9 N22 10129PB4F12 AB17 IO158NB4F 14 Y12
I0O99NB3F9 N20 I0132NB4F12 Y19 I0158PB4F 14 Y13
I099PB3F9 M20 10132PB4F12 w18 I0159NB4F14/CLKEN V12
I0O100NB3F9 N17 I0133NB4F12 W17 10159PB4F 14/CLKEP V13
I0100PB3F9 M17 10133PB4F12 V17 I0160NB4F 14/CLKFN W11
I0101NB3F9 P21 I0135NB4F12 T15 10160PB4F 14/CLKFP W12
I0101PB3F9 N21 10135PB4F12 T16 Bank 5
IO103NB3F9 R20 I0138NB4F12 Y17 I0161NB5F15/CLKGN u10
I0103PB3F9 P20 10138PB4F12 Y18 10161PB5F 15/CLKGP U1
I0104NB3F9 N18 I0139NB4F13 V15 I0162NB5F15/CLKHN V9
I0104PB3F9 N19 10139PB4F13 V16 10162PB5F 15/CLKHP V10
I0105NB3F9 T22 I0140NB4F13 u18 I0163NB5F15 Y10
I0105PB3F9 R22 I0140PB4F13 V19 I0163PB5F15 Y11
I0106NB3F9 R17 I0142NB4F13 W20 I0167NB5F15 AA11
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Package Pin Assignments

FG484 FG484 FG484

Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number

I0167PB5F 15 AA12 I0194NB6F18 V2 I0223NB6F20 M7
I0169NB5F15 AA9 10194PB6F 18 w2 10223PB6F20 N7
I0169PB5F 15 AA10 I0195NB6F18 us [0224NB6F20 M4
IO170NB5F15 AB9 I0195PB6F 18 T5 10224PB6F20 N4

I0170PB5F15 AB10 I0200NB6F18 T4 Bank 7
I0171NB5F16 WL 10200PB6F18 U4 I0225NB7F21 M2
I0171PB5F 16 W9 I0201NB6F18 P6 10225PB7F21 N1
I0172NB5F16 Y8 10201PB6F 18 R6 [0226NB7F21 K2
I0172PB5F 16 Y9 10203NB6F19 U2 10226PB7F21 K1
I0173NB5F16 us I0204NB6F19 T3 I0228NB7F21 L3
I0173PB5F16 U9 10204PB6F 19 U3 10228PB7F21 L2
IO174NB5F16 AA7 I0205NB6F19 P5 I0229NB7F21 K5
I0174PB5F 16 AA8 10205PB6F 19 R5 10229PB7F21 L5
I0175NB5F16 AB5 10208NB6F 19 V1 I0230NB7F21 H1
I0175PB5F 16 AB6 10208PB6F 19 W1 I0230PB7F21 J1
I0176NB5F16 AA5 I0209NB6F19 P7 I0231NB7F21 H2
I0176PB5F 16 AAB 10209PB6F 19 R7 10231PB7F21 J2
IO177NB5F16 AA4 10212NB6F19 P4 [0232NB7F21 K4
I0177PB5F 16 AB4 10212PB6F 19 R4 10232PB7F21 K3
I0178NB5F16 Y6 10214NB6F20 P3 I0233NB7F21 K6
I0178PB5F 16 Y7 10214PB6F20 R3 10233PB7F21 L6
I0179NB5F16 T7 10215NB6F20 M6 I0234NB7F21 F1
I0179PB5F 16 T8 10215PB6F20 N6 10234PB7F21 G1
IO180NB5F 16 W6 10216NB6F20 R2 I0235NB7F21 F2
I0180PB5F 16 w7 10216PB6F20 T2 10235PB7F21 G2
I0181NB5F17 Y4 10217NB6F20 T1 I0236NB7F22 H3
I0181PB5F 17 Y5 10217PB6F20 U1 10236PB7F22 J3
I0184NB5F17 AB7 10219NB6F20 M5 I0237NB7F22 K7
I0187NB5F17 V3 10219PB6F20 N5 10237PB7F22 L7
I0187PB5F17 W3 I0220NB6F20 P1 [0241NB7F22 H6
I0188NB5F17 V4 10220PB6F20 R1 10241PB7F22 J6
I0188PB5F17 W5 10221NB6F20 N2 I0242NB7F22 H4
I0192NB5F17 V6 10221PB6F20 P2 10242PB7F22 J4
I0192PB5F17 V7 10222NB6F20 M3 I0243NB7F22 H5
Bank 6 10222PB6F20 N3 10243PB7F22 J5
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FG896 FG896 FG896
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number
I0103NB3F9 V27 10120PB3F11 Y24 10137PB4F12 AC21
10103PB3F9 u27 I0121NB3F11 AB25 10138NB4F12 AK24
10104NB3F9 W29 10121PB3F11 AA25 10138PB4F12 AK25
10104PB3F9 V29 I0122NB3F 11 AC26 I0139NB4F13 AE21
I0105NB3F9 Y28 10122PB3F 11 AB26 I0139PB4F13 AE22
10105PB3F9 w28 I0123NB3F11 AG28 I0140NB4F13 AG23
I0106NB3F9 V25 10123PB3F11 AF28 10140PB4F13 AG24
10106PB3F9 u25 [0124NB3F 11 AB23 10141NB4F13 AF22
I0107NB3F10 W26 10124PB3F11 AA23 10141PB4F13 AF23
I0107PB3F10 V26 I0125NB3F 11 AF27 I0142NB4F13 AJ23
IO108NB3F10 w24 10125PB3F 11 AE27 10142PB4F13 AJ24
I0108PB3F10 V24 I0126NB3F 11 AD25 I0143NB4F13 AD19
I0109NB3F10 Y27 10126PB3F 11 AC25 10143PB4F13 AD20
I0109PB3F10 w27 I0127NB3F11 AE26 10144NB4F13 AG21
I0110NB3F10 V23 10127PB3F11 AD26 10144PB4F13 AG22
10110PB3F10 V22 I0128NB3F11 AC24 I0145NB4F13 AE19
I0111NB3F10 AA29 10128PB3F 11 AB24 10145PB4F13 AE20
I0111PB3F10 Y29 Bank 4 I0146NB4F13 AF20
10112NB3F10 Y25 10129NB4F12 AD23 10146PB4F13 AF21
10112PB3F10 W25 I0129PB4F 12 AC23 I0147NB4F13 AC19
10113NB3F10 AB27 10130NB4F12 AK26 10147PB4F13 AC20
10113PB3F10 AA27 I0130PB4F12 AK27 I0148NB4F13 AH22
I0114NB3F10 Y23 I0131NB4F12 AF24 10148PB4F13 AH23
10114PB3F10 W23 I0131PB4F12 AF25 I0149NB4F13 AC18
I0115NB3F10 AA26 10132NB4F12 AG25 10149PB4F13 AB18
10115PB3F10 Y26 I0132PB4F12 AG26 I0150NB4F13 AK21
10116NB3F10 AC28 10133NB4F12 AD22 10150PB4F13 AJ21
10116PB3F10 AB28 I0133PB4F12 AC22 I0151NB4F13 AE18
I0117NB3F10 AE29 10134NB4F12 AE23 I0151PB4F13 AD18
10117PB3F10 AD29 I0134PB4F12 AE24 I0152NB4F 14 AJ20
I0118NB3F11 AE28 10135NB4F12 AH24 10152PB4F 14 AK20
10118PB3F 11 AD28 I0135PB4F12 AH25 I0153NB4F14 AG19
I0119NB3F 11 AD27 10136NB4F12 AJ25 10153PB4F 14 AG20
I0119PB3F 11 AC27 I0136PB4F12 AJ26 I0154NB4F 14 AH19
I0120NB3F 11 AA24 I0137NB4F12 AD21 10154PB4F 14 AH20
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Axcelerator Family FPGAs

FG896 FG896 FG896
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number
10206PB6F 19 AB4 10224NB6F20 R2 10241NB7F22 M8
I0207NB6F19 We 10224PB6F20 T2 10241PB7F22 M7
10207PB6F 19 w7 Bank 7 I0242NB7F22 K4
I0208NB6F19 AB3 10225NB7F21 R7 10242PB7F22 L4
10208PB6F19 AC3 10225PB7F21 R6 I0243NB7F22 L6
I0209NB6F19 V8 10226NB7F21 R4 10243PB7F22 M6
10209PB6F 19 V9 10226PB7F21 R5 10244NB7F22 K5
I0210NB6F19 AA2 10227NB7F21 R8 10244PB7F22 L5
10210PB6F 19 AA1 10227PB7F21 R9 I0245NB7F22 J4
10211NB6F 19 V5 10228NB7F21 P1 10245PB7F22 J3
10211PB6F19 W5 10228PB7F21 R1 I0246NB7F22 G2
I0212NB6F19 Y3 10229NB7F21 P9 10246PB7F22 H2
10212PB6F 19 Y4 10229PB7F21 P8 10247NB7F23 L8
10213NB6F19 V7 10230NB7F21 N2 10247PB7F23 L7
10213PB6F 19 V6 I0230PB7F21 P2 10248NB7F23 G3
10214NB6F20 W3 10231NB7F21 P7 10248PB7F23 H3
10214PB6F20 W4 10231PB7F21 P6 I0249NB7F23 G4
10215NB6F20 us 10232NB7F21 N3 10249PB7F23 H4
10215PB6F20 U9 10232PB7F21 P3 I0250NB7F23 J6
I0216NB6F20 w1 10233NB7F21 P4 10250PB7F23 K6
10216PB6F20 w2 10233PB7F21 P5 10251NB7F23 H5
10217NB6F20 u7 10234NB7F21 L1 10251PB7F23 J5
10217PB6F20 ueé 10234PB7F21 M1 I0252NB7F23 F2
10218NB6F20 u4 10235NB7F21 M4 10252PB7F23 F1
10218PB6F20 V4 10235PB7F21 N4 10253NB7F23 K8
I0219NB6F20 T5 10236NB7F22 N7 10253PB7F23 K7
10219PB6F20 us 10236PB7F22 N6 10254NB7F23 F4
I0220NB6F20 u3 10237NB7F22 N8 10254PB7F23 F3
10220PB6F20 V3 10237PB7F22 N9 I0255NB7F23 G6
10221NB6F20 T8 10238NB7F22 M5 10255PB7F23 H6
10221PB6F20 T9 10238PB7F22 N5 I0256NB7F23 F5
10222NB6F20 u2 I0239NB7F22 L2 10256PB7F23 G5
10222PB6F20 V2 10239PB7F22 M2 10257NB7F23 H7
10223NB6F20 T7 I0240NB7F22 L3 10257PB7F23 J7
10223PB6F20 T6 10240PB7F22 M3 Dedicated 1/O
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Package Pin Assignments

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

GND AK18 GND M13 GND T12
GND AK2 GND M14 GND T13
GND AK23 GND M15 GND T14
GND AK29 GND M16 GND T15
GND AK8 GND M17 GND T16
GND B1 GND M18 GND T17
GND B2 GND M19 GND T18
GND B22 GND N1 GND T19
GND B29 GND N12 GND T28
GND B30 GND N13 GND T3
GND B9 GND N14 GND u12
GND C10 GND N15 GND u13
GND C15 GND N16 GND u14
GND Cc16 GND N17 GND u15
GND C21 GND N18 GND u16
GND C28 GND N19 GND u17
GND C3 GND N30 GND u18
GND D27 GND P12 GND u19
GND D28 GND P13 GND V1
GND D4 GND P14 GND V12
GND E26 GND P15 GND V13
GND E5 GND P16 GND V14
GND H1 GND P17 GND V15
GND H30 GND P18 GND V16
GND J2 GND P19 GND V17
GND J22 GND R12 GND V18
GND J29 GND R13 GND V19
GND J9 GND R14 GND V30
GND K10 GND R15 GND W12
GND K21 GND R16 GND W13
GND K28 GND R17 GND W14
GND K3 GND R18 GND W15
GND L11 GND R19 GND W16
GND L20 GND R28 GND w17
GND M12 GND R3 GND w18
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Axcelerator Family FPGAs

FG1152
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Note

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

CQ208
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Note

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

CQ352 CQ352 CQ352
Pin Pin Pin

AX2000 Function Number AX2000 Function Number AX2000 Function Number

Bank 0 IO71NB1F6 277 Bank 3
I001NBOFO 341 I071PB1F6 278 [0129NB3F12 219
1001PBOF0 342 IO73NB1F6 269 I0129PB3F12 220
I002PBOF0 343 I073PB1F6 270 I0132NB3F12 217
I004NBOFO 337 IO74NB1F6 271 I0132PB3F12 218
1004PBOFO0 338 I074PB1F6 272 I0137NB3F12 213
IO05NBOFO 335 Bank 2 I0137PB3F12 214
I005PBOF0 336 IO87NB2F8 261 I0139NB3F13 211
I0O08NBOFO 331 I087PB2F8 262 I0139PB3F13 212
I008PBOFO0 332 IO88NB2F8 255 I0141NB3F13 205
I037NBOF3 325 I088PB2F8 256 I0141PB3F13 206
1037PBOF3 326 IO89NB2F8 259 I0142NB3F13 207
IO38NBOF3 323 I089PB2F8 260 I0142PB3F13 208
1038PBOF3 324 I0O91NB2F8 253 I0145NB3F13 199
I041NBOF3/HCLKAN 319 I091PB2F8 254 I0145PB3F13 200
1041PBOF3/HCLKAP 320 IO99NB2F9 249 I0146NB3F13 201
I042NBOF3/HCLKBN 313 I099PB2F9 250 I0146PB3F13 202
1042PB0OF3/HCLKBP 314 I0100NB2F9 247 I0147NB3F13 193
Bank 1 10100PB2F9 248 I0147PB3F13 194
I043NB1F4/HCLKCN 305 I0107NB2F10 243 I0148NB3F13 195
1043PB1F4/HCLKCP 306 10107PB2F10 244 I0148PB3F13 196
I044NB1F4/HCLKDN 299 I0110NB2F10 241 I0149NB3F13 189
1044PB1F4/HCLKDP 300 10110PB2F10 242 I0149PB3F13 190
I048NB1F4 295 I0111NB2F10 237 I0161NB3F15 183
1048PB1F4 296 I0111PB2F10 238 I0161PB3F15 184
I065NB1F6 283 10112NB2F10 235 I0163NB3F15 187
1065PB1F6 284 10112PB2F10 236 I0163PB3F15 188
I066NB1F6 289 10113NB2F10 231 IO165NB3F15 181
1066PB1F6 290 10113PB2F10 232 I0165PB3F15 182
I068NB1F6 287 10114NB2F10 229 I0167NB3F15 179
1068PB1F6 288 10114PB2F10 230 I0167PB3F15 180
I069NB1F6 275 10115NB2F 10 225 Bank 4

I069PB1F6 276 10115PB2F10 226 I0181NB4F17 172
I070NB1F6 281 I0117NB2F10 223 I0181PB4F17 173
I070PB1F6 282 10117PB2F10 224 I0182NB4F17 170
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Package Pin Assignments

CQ352 CQ352 CQ352
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number
10182PB4F17 171 10240PB5F22 101 I0296NB6F27 46
10183NB4F17 166 I0242NB5F22 94 10296PB6F27 47
10183PB4F17 167 10242PB5F22 95 Bank 7
10184NB4F17 164 I0243NB5F22 98 IO300NB7F28 42
10184PB4F17 165 10243PB5F22 99 IO300PB7F28 43
I0185NB4F17 160 I0244NB5F22 92 IO303NB7F28 40
10185PB4F17 161 10244PB5F22 93 I0303PB7F28 41
I0190NB4F17 158 Bank 6 I0310NB7F29 34
10190PB4F17 159 10257PB6F24 86 I0310PB7F29 35
I0191NB4F17 154 I0258NB6F24 84 I0311NB7F29 36
10191PB4F17 155 10258PB6F24 85 I0311PB7F29 37
I0192NB4F17 152 10261NB6F24 82 I0312NB7F29 28
10192PB4F17 153 10261PB6F24 83 I0312PB7F29 29
10207NB4F19 146 I0262NB6F24 78 I0315NB7F29 30
10207PB4F19 147 10262PB6F24 79 I0315PB7F29 31
10212NB4F19/CLKEN 142 I0265NB6F24 76 I0316NB7F29 22
10212PB4F19/CLKEP 143 10265PB6F24 77 I0316PB7F29 23
10213NB4F19/CLKFN 136 I0279NB6F26 72 I0317NB7F29 24
10213PB4F19/CLKFP 137 10279PB6F26 73 I0317PB7F29 25
Bank 5 I0280NB6F26 70 I0318NB7F29 18
[0214NB5F20/CLKGN 128 10280PB6F26 71 10318PB7F29 19
10214PB5F20/CLKGP 129 I0281NB6F26 66 IO320NB7F29 16
10215NB5F20/CLKHN 122 10281PB6F26 67 I0320PB7F29 17
10215PB5F20/CLKHP 123 I0282NB6F26 64 I0334NB7F31 10
10217NB5F20 118 10282PB6F26 65 I0334PB7F31 11
10217PB5F20 119 I0284NB6F26 60 IO335NB7F31 12
10236NB5F22 110 10284PB6F26 61 I0335PB7F31 13
10236PB5F22 111 I0285NB6F26 58 IO338NB7F31 6
10237NB5F22 112 10285PB6F26 59 I0338PB7F31 7
10237PB5F22 113 I0286NB6F26 54 I0341NB7F 31 4
10238NB5F22 104 10286PB6F26 55 10341PB7F31 5
10238PB5F22 105 I0287NB6F26 52 Dedicated 1/O
10239NB5F22 106 10287PB6F26 53 GND 1
10239PB5F22 107 I0294NB6F27 48 GND 9
10240NB5F22 100 10294PB6F27 49 GND 15
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