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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.
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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

Revision 18 1-3




& Microsemi
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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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Detailed Specifications

User I/O Naming Conventions

Due to the complex and flexible nature of the Axcelerator family’s user 1/Os, a naming scheme is used to
show the details of the I/O. The naming scheme explains to which bank an I/O belongs, as well as the
pairing and pin polarity for differential 1/Os (Figure 2-7).
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Figure 2-7 « 1/0 Bank and Dedicated Pin Layout
IOxxXBxFx Examples:

A
Pair number in the i

bank, starting at 00,
clockwise from |IOB NW

P - Positive Pin/ N - Negative Pin

Bank I/D 0 through 7,
clockwise from IOB NW

Fx refers to an
unimplemented feature
and can be ignored.

1012PB1F1 is the positive pin of the thirteenth pair of the
first I/O bank (IOB NE). [012PB1 combined
with IO12NB1 form a differential pair.
For those I/Os that can be employed
either as a user I/O or as a special
function, the following nomenclature
is used:
10xxXBxFx/special_function_name
10xxPB1Fx/xCLKXx this pin can be configured as a clock
input or as a user /0.

Figure 2-8 « General Naming Schemes
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Detailed Specifications

1.5 V LVCMOS (JESDS8-11)

Low-Voltage Complementary Metal-Oxide Semiconductor for 1.5 V is an extension of the LVCMOS
standard (JESD8-5) used for general-purpose 1.5 V applications. It uses a 3.3 V tolerant CMOS input
buffer and a push-pull output buffer.

Table 2-29 « 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 0.35 VCCI 0.65 VCCI 3.6 04 VCCI-04 8 mA -8 mA
AC Loadings

R=1k R to VCCI for thZ/ tpzl
R to GND for typ, / thzn

Test Point __l_ Test Point
for tpg for tristate 35 PF for tyyn / toy

35 pF
g $ 5 pF for tohz / tg,

Table 2-30 « AC Test Loads

Table 2-31 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) VREF (typ) (V) Cioad (PF)
0 1.5 0.5V N/A 35
Note: * Measuring Point = VTRIP
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The ClockTileDist Cluster contains an HCLKMux (HM) module for each of the four HCLK trees and a
CLKMux (CM) module for each of the CLK trees. The HCLK branches then propagate horizontally
through the middle of the core tile to HCLKColDist (HD) modules in every SuperCluster column. The CLK
branches propagate vertically through the center of the core tile to CLKRowDist (RD) modules in every
SuperCluster row. Together, the HCLK and CLK branches provide for a low-skew global fanout within the
core tile (Figure 2-40 and Figure 2-41).
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Figure 2-40 « CTD, CD, and HD Module Layout
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Figure 2-41 « HCLK and CLK Distribution within a Core Tile
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Detailed Specifications

Table 2-91 « Four RAM Blocks Cascaded
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 2.37 2.70 3.17 ns
twDAHD Write Data Hold vs. WCLK 0.00 0.00 0.00 ns
twADSU Write Address Setup vs. WCLK 2.37 2.70 3.17 ns
tWADHD Write Address Hold vs. WCLK 0.00 0.00 0.00 ns
twENSU Write Enable Setup vs. WCLK 2.37 2.70 3.17 ns
tWENHD Write Enable Hold vs. WCLK 0.00 0.00 0.00 ns
twekH WCLK Minimum High Pulse Width 0.75 0.75 0.75 ns
twelk WCLK Minimum Low Pulse Width 2.51 2.51 2.51 ns
twekp WCLK Minimum Period 3.26 3.26 3.26 ns
Read Mode

tRADSU Read Address Setup vs. RCLK 3.08 3.51 413 ns
tRADHD Read Address Hold vs. RCLK 0.00 0.00 0.00 ns
tRENSU Read Enable Setup vs. RCLK 3.08 3.51 4.13 ns
tRENHD Read Enable Hold vs. RCLK 0.00 0.00 0.00 ns
tRCK2RD1 RCLK-To-OUT (Pipelined) 2.36 2.69 3.16 ns
tRCK2RD2 RCLK-To-OUT (Non-Pipelined) 2.83 3.23 3.79 ns
tRCLKH RCLK Minimum High Pulse Width 0.73 0.73 0.73 ns
tRCLKL RCLK Minimum Low Pulse Width 2.96 2.96 2.96 ns
trckp RCLK Minimum Period 3.69 3.69 3.69 ns

Note: Timing data for these four cascaded RAM blocks uses a depth of 16,384. For all other combinations, use
Microsemi’s timing software.
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Detailed Specifications

TDO

TDO is normally tristated, and it is active only when the TAP controller is in the "Shift DR" state or
"Shift_IR" state. The least significant bit of the selected register (i.e. IR or DR) is clocked out to TDO first
by the falling edge of TCK.

TAP Controller

The TAP Controller is compliant with the IEEE Standard 1149.1. It is a state machine of 16 states that
controls the Instruction Register (IR) and the Data Registers (such as BSR, IDCODE, USRCODE,
BYPASS, etc.). The TAP Controller steps into one of the states depending on the sequence of TMS at
the rising edges of TCK.

Instruction Register (IR)

The IR has five bits (IR4 to IR0). At the TRST state, IR is reset to IDCODE. Each time when IR is
selected, it goes through "select IR-Scan," "Capture-IR," "Shift-IR," all the way through "Update-IR."
When there is no test error, the first five data bits coming out of TDO during the "Shift-IR" will be "10111".
If a test error occurs, the last three bits will contain one to three zeroes corresponding to negatively
asserted signals: "TDO_ERRORB," "PROBA_ERRORB," and "PROBB_ERRORB." The error(s) will be
erased when the TAP is at the "Update-IR" or the TRST state. When in user mode start-up sequence, if
the micro-probe has not been used, the "PROBA_ERRORB" is used as a "Power-up done successfully"
flag.

Data Registers (DRS)

Data registers are distributed throughout the chip. They store testing/programming vectors. The MSB of
a data register is connected to TDI, while the LSB is connected to TDO. There are different types of data
registers. Descriptions of the main registers are as follow:

1. IDCODE:

The IDCODE is a 20-bit hard coded JTAG Silicon Signature. It is a hardwired device ID code,
which contains the Microsemi identity, part number, and version number in a specific JTAG
format.

2. USERCODE:

The USERCODE is a 33-bit programmable register. However, only 20 bits are allocated to use as
JTAG Silicon Signature. It is a supplementary identity code for the user to program information to
distinguish different programmed parts. USERCODE fuses will read out as "zeroes" when not
programmed, so only the "1" bits need to be programmed.

3. Boundary-Scan Register (BSR):
Each 1/O contains three Boundary-Scan Cells. Each cell has a shift register bit, a latch, and two
MUXes. The boundary-scan cells are used for the Output-enable (E), Output (O), and Input (I)
registers. The bit order of the boundary-scan cells for each of them is E-O-I. The boundary-scan
cells are then chained serially to form the Boundary-Scan Register (BSR). The length of the BSR
is the number of 1/Os in the die multiplied by three.

4. Bypass Register (BYR):
This is the "1-bit" register. It is used to shorten the TDI-TDO serial chain in board-level testing to
only one bit per device not being tested. It is also selected for all "reserved" or unused
instructions.

Probing
Internal activities of the JTAG interface can be observed via the Silicon Explorer Il probes: "PRA," "PRB,"
"PRC," and "PRD."

Special Fuses

Security

Microsemi antifuse FPGAs, with FuselLock technology, offer the highest level of design security available
in a programmable logic device. Since antifuse FPGAs are live-at power-up, there is no bitstream that
can be intercepted, and no bitstream or programming data is ever downloaded to the device during
power-up, thus protecting against device cloning. In addition, special security fuses are hidden

2-108

Revision 18



& Microsemi

Axcelerator Family FPGAs

BG729 BG729 BG729

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

I054PB1F5 E20 1072PB2F6 J23 I091NB2F8 N25
IO55NB1F5 E21 I073NB2F6 H24 I091PB2F8 N24
IO55PB1F5 D21 I073PB2F6 H23 I092NB2F8 N27
IO56NB1F5 H19 I074NB2F7 L21 I092PB2F8 N26
I056PB1F5 G19 I074PB2F7 K21 IO93NB2F8 P26
IO57NB1F5 D22 I075NB2F7 G27 I093PB2F8 P27
I057PB1F5 C22 I075PB2F7 F27 I094NB2F8 N19
IO58NB1F5 B23 I076NB2F7 K23 I094PB2F8 N20
I058PB1F5 A23 I076PB2F7 K22 IO95NB2F8 P23
IO59NB1F5 D23 I077NB2F7 H26 I095PB2F8 P22

I059PB1F5 C23 I077PB2F7 H25 Bank 3
IO60NB1F5 G21 I078NB2F7 K25 IO96NB3F9 P25
I060PB1F5 G20 1078PB2F7 K24 I096PB3F9 P24
IO61NB1F5 E23 I079NB2F7 J26 I097NB3F9 R26
I061PB1F5 E22 I079PB2F7 J25 I097PB3F9 R27
I062NB1F5 F22 I0O80NB2F7 M20 IO98NB3F9 P21
I062PB1F5 F21 I080PB2F7 L20 I098PB3F9 P20
IO63NB1F5 H20 I081NB2F7 J27 IO99NB3F9 R24
I063PB1F5 J19 1081PB2F7 H27 I099PB3F9 R25
Bank 2 I082NB2F7 L23 I0100NB3F9 T26
I0O64NB2F6 J21 1082PB2F7 L22 I0100PB3F9 T27
I064PB2F6 H21 I083NB2F7 L25 I0101NB3F9 T24
IO65NB2F6 F24 1083PB2F7 L24 10101PB3F9 T25
I065PB2F6 F23 I084NB2F7 N21 I0102NB3F9 R20
IO66NB2F6 F26 1084PB2F7 M21 10102PB3F9 R21
I066PB2F6 F25 I085NB2F8 K27 I0103NB3F9 R23
I0O67NB2F6 E26 I085PB2F8 K26 I0103PB3F9 R22
I067PB2F6 E25 I086NB2F8 M23 10104NB3F9 uU26
IO68NB2F6 J22 1086PB2F8 M22 10104PB3F9 u27
I068PB2F6 H22 I087NB2F8 M25 I0105NB3F9 u24
IO69NB2F6 G24 1087PB2F8 M24 10105PB3F9 u25
I069PB2F6 G23 I088NB2F8 L27 I0106NB3F9 R19
IO70NB2F6 K20 1088PB2F8 L26 10106PB3F9 P19
I070PB2F6 J20 I089NB2F8 M27 I0107NB3F10 V26
I071NB2F6 G26 I089PB2F8 M26 10107PB3F10 v27
I071PB2F6 G25 IO90NB2F8 N23 I0108NB3F10 T23
IO72NB2F6 J24 I090PB2F8 N22 10108PB3F10 T22
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Package Pin Assignments

BG729 BG729 BG729
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number
10218PB6F20 V2 10236PB7F22 L1 I0255NB7F23 F5
I0219NB6F20 T 10237NB7F22 L4 10255PB7F23 G5
10219PB6F20 U1 10237PB7F22 L3 I0256NB7F23 F3
I0220NB6F20 R5 10238NB7F22 L6 10256PB7F23 F4
10220PB6F20 R6 10238PB7F22 M6 10257NB7F23 H7
10221NB6F20 T3 I0239NB7F22 M8 10257PB7F23 J7
10221PB6F20 T4 10239PB7F22 M7 Dedicated I/0
10222NB6F20 R2 10240NB7F22 K2 GND A1
10222PB6F20 T2 10240PB7F22 K1 GND A2
10223NB6F20 P8 10241NB7F22 K4 GND A25
10223PB6F20 P9 10241PB7F22 K3 GND A26
10224NB6F20 R3 10242NB7F22 K5 GND A27
10224PB6F20 R4 10242PB7F22 L5 GND A3
Bank 7 10243NB7F22 J2 GND AC24
10225NB7F21 P1 10243PB7F22 J1 GND AE1
10225PB7F21 R1 10244NB7F22 J4 GND AE2
10226NB7F21 P3 10244PB7F22 J3 GND AE25
10226PB7F21 P2 10245NB7F22 H2 GND AE26
10227NB7F21 N7 10245PB7F22 H1 GND AE27
10227PB7F21 P7 10246NB7F22 H4 GND AE3
10228NB7F21 P5 10246PB7F22 H3 GND AE5
10228PB7F21 P4 10247NB7F23 L8 GND AF1
I0229NB7F21 N2 10247PB7F23 L7 GND AF2
10229PB7F21 N1 10248NB7F23 J6 GND AF25
I0230NB7F21 N6 10248PB7F23 K6 GND AF26
10230PB7F21 P6 10249NB7F23 H5 GND AF27
10231NB7F21 N9 10249PB7F23 J5 GND AF3
10231PB7F21 N8 10250NB7F23 G2 GND AG1
10232NB7F21 N4 I0250PB7F23 G1 GND AG2
10232PB7F21 N3 I0251NB7F23 K8 GND AG25
I0233NB7F21 M2 10251PB7F23 K7 GND AG26
10233PB7F21 M1 10252NB7F23 G4 GND AG27
10234NB7F21 M4 10252PB7F23 G3 GND AG3
10234PB7F21 M3 10253NB7F23 F2 GND B1
I0235NB7F21 M5 10253PB7F23 F1 GND B2
10235PB7F21 N5 I0254NB7F23 G6 GND B25
I0236NB7F22 L2 10254PB7F23 H6 GND B26
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FG256

S/

A1 Ball Pad Corner
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0)01010)010)0010)0)0101010)0]0,
0010101 0J0)01010)0)001010)0]0,
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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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FG484 FG484 FG484
Pin Pin Pin
AX500 Function Number AX500 Function Number AX500 Function Number
VCCA P11 VCCIB2 C22 VCOMPLG V11
VCCA P12 VCCIB2 J15 VCOMPLH T9
VCCA P13 VCCIB2 K15 VPUMP D17
VCCA T6 VCCIB2 L15
VCCA u17 VCCIB3 M15
VCCPLA F10 VCCIB3 N15
VCCPLB G9 VCCIB3 P15
VCCPLC D13 VCCIB3 Y21
VCCPLD G13 VCCIB3 Y22
VCCPLE u13 VCCIB4 AA20
VCCPLF T14 VCCIB4 AB20
VCCPLG W10 VCCIB4 R12
VCCPLH T10 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 T 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 C2
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 Cc21 VCOMPLF T13
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FG676 FG676 FG676
AX1000 Function |Pin Number AX1000 Function |Pin Number AX1000 Function |Pin Number

10129PB4F12 AA21 I0153PB4F 14 AE18 10177NB5F 16 AA10
10131NB4F12 AD22 I0154NB4F14 AF17 10177PB5F16 AB10
10131PB4F12 AD23 I0154PB4F 14 AF18 10179NB5F 16 AD7
10132NB4F12 AE23 I0155NB4F 14 AA15 10179PB5F 16 ADS8
10132PB4F12 AE24 I0155PB4F 14 Y15 I0180NB5F16 AC7
I0133NB4F12 AB20 I0157NB4F 14 AC15 10180PB5F 16 AC8
10133PB4F12 AA20 I0157PB4F 14 AB15 I0181NB5F17 AA9
10134NB4F12 AC21 I0159NB4F14/CLKEN AE16 10181PB5F17 AB9
10134PB4F12 AC22 10159PB4F 14/CLKEP AF16 10183NB5F17 AD6
10135NB4F12 AF22 I0160NB4F 14/CLKFN AE14 10183PB5F17 AE6
10135PB4F 12 AF23 10160PB4F 14/CLKFP AE15 10184NB5F17 AE5
I0137NB4F12 AB19 Bank 5 10184PB5F17 AF5
10137PB4F12 AA19 I0161NB5F15/CLKGN AE12 10185NB5F17 AA8
I0139NB4F13 AC19 10161PB5F15/CLKGP AE13 10185PB5F17 AB8
10139PB4F13 AC20 10162NB5F 15/CLKHN AE1 10187NB5F17 AC5
10140NB4F13 AE21 10162PB5F 15/CLKHP AF11 10187PB5F17 AC6
10140PB4F13 AE22 IO163NB5F15 AC12 I0188NB5F17 AD4
10141NB4F13 AD20 I0163PB5F15 AB12 10188PB5F17 AD5
10141PB4F13 AD21 IO165NB5F15 Y12 I0189NB5F17 AB6
10143NB4F13 AB17 I0165PB5F 15 AA13 10189PB5F17 AB7
10143PB4F13 AB18 I0167NB5F15 Y11 I0190NB5F17 AF4
10144NB4F13 AE19 10167PB5F 15 AA12 10190PB5F17 AE4
10144PB4F13 AE20 IO168NB5F15 AF9 I0191NB5F17 AE3
I0145NB4F13 AC17 I0168PB5F15 AF10 10191PB5F17 AF3
10145PB4F13 AC18 I0169NB5F15 AB11 I0192NB5F17 AAB
10146NB4F13 AD18 I0169PB5F 15 AA11 10192PB5F17 AA7
10146PB4F13 AD19 I0171NB5F16 AE9 Bank 6
10147NB4F13 AA17 I0171PB5F 16 AE10 10193NB6F18 Y5
10147PB4F13 AA18 I0173NB5F16 AC10 10193PB6F 18 AA5
I0148NB4F13 AF20 I0173PB5F 16 AC11 10194NB6F18 AB3
10148PB4F13 AF21 I0174NB5F16 AE7 10194PB6F 18 AC3
10149NB4F13 AA16 I0174PB5F 16 AE8 I0195NB6F 18 Y4
10149PB4F13 Y16 I0175NB5F16 AC9 10195PB6F18 AA4
10151NB4F13 AC16 I0175PB5F 16 AD9 10196NB6F 18 AC2
10151PB4F13 AB16 I0176NB5F16 AF6 10196PB6F 18 AD2
I0153NB4F 14 AE17 I0176PB5F 16 AF7 I0197NB6F18 W6
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FG896 FG896 FG896

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

I051PB1F4 E21 1068PB2F6 K24 IO86NB2F8 N28
IO52NB1F4 F22 I069NB2F6 F27 I086PB2F8 N27
I052PB1F4 E22 I069PB2F6 E27 IO87NB2F8 P29
IO53NB1F4 B25 I070NB2F6 J26 I087PB2F8 P30
I053PB1F4 B24 I070PB2F6 J25 IO88NB2F8 P25
IO54NB1F5 D24 I071NB2F6 H27 I088PB2F8 P24
I054PB1F5 D23 1071PB2F6 G27 IO89NB2F8 P28
IO55NB1F5 F23 I072NB2F6 J28 I089PB2F8 P27
I055PB1F5 E23 I072PB2F6 H28 IO90NB2F8 P22
IO56NB1F5 H21 I073NB2F6 G28 IO90PB2F8 P23
I056PB1F5 G21 I073PB2F6 F28 I091NB2F8 R26
IO57NB1F5 D25 I074NB2F7 L23 I091PB2F8 P26
I057PB1F5 C25 I074PB2F7 L24 I092NB2F8 R24
IO58NB1F5 F24 I075NB2F7 L26 I092PB2F8 R25
I058PB1F5 E24 I075PB2F7 K26 IO93NB2F8 R29
IO59NB1F5 D26 I076NB2F7 M25 I093PB2F8 R30
IO59PB1F5 C26 I076PB2F7 L25 I094NB2F8 R22
IOB60NB1F5 G23 I077NB2F7 K27 I094PB2F8 R23
I060PB1F5 G22 I077PB2F7 J27 IO95NB2F8 T27
IO61NB1F5 B27 I078NB2F7 M27 I095PB2F8 R27

I061PB1F5 A27 I078PB2F7 L27 Bank 3
IO62NB1F5 F25 I079NB2F7 K30 IO96NB3F9 T29
I062PB1F5 E25 I079PB2F7 K29 I096PB3F9 T30
IO63NB1F5 H23 I080NB2F7 M23 I097NB3F9 u29
I063PB1F5 H22 I080PB2F7 M24 I097PB3F9 uU30
Bank 2 I081NB2F7 M28 IO98NB3F9 T22
I064NB2F6 K23 1081PB2F7 L28 I098PB3F9 T23
I064PB2F6 J23 I082NB2F7 N26 IO99NB3F9 u26
IO65NB2F6 J24 1082PB2F7 M26 I099PB3F9 T26
I065PB2F6 H24 I083NB2F7 N25 I0100NB3F9 u24
IO66NB2F6 H26 1083PB2F7 N24 10100PB3F9 T24
I066PB2F6 H25 I084NB2F7 N22 I0101NB3F9 V28
IO67NB2F6 G26 1084PB2F7 N23 10101PB3F9 u2s
I067PB2F6 G25 I085NB2F8 M29 I0102NB3F9 u23
IO68NB2F6 K25 1085PB2F8 L29 10102PB3F9 u22

Revision 18




& Microsemi

Package Pin Assignments

FG896 FG896 FG896
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number

GND A13 GND AK18 GND M13
GND A18 GND AK2 GND M14
GND A2 GND AK23 GND M15
GND A23 GND AK29 GND M16
GND A29 GND AKS8 GND M17
GND A8 GND B1 GND M18
GND AA10 GND B2 GND M19
GND AA21 GND B22 GND N1

GND AA28 GND B29 GND N12
GND AA3 GND B30 GND N13
GND AB2 GND B9 GND N14
GND AB22 GND C10 GND N15
GND AB29 GND C15 GND N16
GND AB9 GND C16 GND N17
GND AC1 GND C21 GND N18
GND AC30 GND C28 GND N19
GND AE25 GND C3 GND N30
GND AE6 GND D27 GND P12
GND AF26 GND D28 GND P13
GND AF5 GND D4 GND P14
GND AG27 GND E26 GND P15
GND AG4 GND E5 GND P16
GND AH10 GND H1 GND P17
GND AH15 GND H30 GND P18
GND AH16 GND J2 GND P19
GND AH21 GND J22 GND R12
GND AH28 GND J29 GND R13
GND AH3 GND J9 GND R14
GND AJ1 GND K10 GND R15
GND AJ2 GND K21 GND R16
GND AJ22 GND K28 GND R17
GND AJ29 GND K3 GND R18
GND AJ30 GND L11 GND R19
GND AJ9 GND L20 GND R28
GND AK13 GND M12 GND R3
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FG1152 FG1152 FG1152
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number

I0311NB7F29 N3 10328PB7F30 N9 GND A33
10311PB7F29 P3 I0329NB7F30 J4 GND A4
I0312NB7F29 P7 10329PB7F30 K4 GND A8
I0312PB7F29 R7 I0330NB7F30 J5 GND AA14
I0313NB7F29 P6 I0330PB7F30 K5 GND AA15
I0313PB7F29 R6 I0331NB7F30 M10 GND AA16
I0314NB7F29 M2 10331PB7F30 M9 GND AA17
I0314PB7F29 N2 I0332NB7F 31 L8 GND AA18
I0315NB7F29 N4 10332PB7F31 M8 GND AA19
I0315PB7F29 P4 I0333NB7F31 F2 GND AA20
I0316NB7F29 R9 I0333PB7F31 F1 GND AA21
I0316PB7F29 R8 I0334NB7F31 J6 GND AB1
I0317NB7F29 N5 10334PB7F31 K6 GND AB13
I0317PB7F29 P5 I0335NB7F31 H4 GND AB22
I0318NB7F29 R10 10335PB7F31 H3 GND AB34
I0318PB7F29 R11 I0336NB7F31 K7 GND AC12
I0319NB7F29 L2 10336PB7F31 L7 GND AC23
I0319PB7F29 L1 I0337NB7F31 G4 GND AC30
I0320NB7F29 N8 10337PB7F31 G3 GND AC5
I0320PB7F29 P8 I0338NB7F31 K9 GND AD11
I0321NB7F30 M6 10338PB7F31 L9 GND AD24
10321PB7F30 N6 I0339NB7F31 H6 GND AD31
I0322NB7F30 P10 I0339PB7F31 H5 GND AD4
10322PB7F30 P9 I0340NB7F 31 H7 GND AE3
I0323NB7F30 L3 10340PB7F31 J7 GND AE32
10323PB7F30 M3 I0341NB7F 31 J8 GND AF2
[0324NB7F30 M7 10341PB7F31 K8 GND AF33
10324PB7F30 N7 Dedicated 1/O GND AG1
I0325NB7F30 K2 GND A13 GND AG27
I0325PB7F30 K1 GND A2 GND AG34
I0326NB7F30 G2 GND A22 GND AG8
10326PB7F30 H2 GND A27 GND AH28
I0327NB7F30 L6 GND A3 GND AH7
10327PB7F30 L5 GND A31 GND AJ29
I0328NB7F30 N10 GND A32 GND AJ6
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FG1152 FG1152 FG1152
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number
NC AP9 PRB F18 VCCA T22
NC B17 PRC AD18 VCCA uU13
NC B22 PRD AH18 VCCA u22
NC B27 TCK J9 VCCA V13
NC B8 TDI F7 VCCA V22
NC D10 TDO L10 VCCA W13
NC D20 TMS H8 VCCA w22
NC D23 TRST E6 VCCA Y13
NC D25 VCCA AA13 VCCA Y22
NC F3 VCCA AA22 VCCDA AF26
NC F32 VCCA AB14 VCCDA AF9
NC F33 VCCA AB15 VCCDA AG17
NC F34 VCCA AB16 VCCDA AG18
NC F4 VCCA AB17 VCCDA AH14
NC G1 VCCA AB18 VCCDA AH15
NC G32 VCCA AB19 VCCDA AH17
NC G33 VCCA AB20 VCCDA AH20
NC G34 VCCA AB21 VCCDA AH21
NC H31 VCCA AF8 VCCDA AK29
NC H33 VCCA AK28 VCCDA AKB
NC J1 VCCA G30 VCCDA E15
NC J3 VCCA G5 VCCDA E29
NC J34 VCCA N14 VCCDA E7
NC M1 VCCA N15 VCCDA F15
NC M4 VCCA N16 VCCDA F21
NC P1 VCCA N17 VCCDA F5
NC P2 VCCA N18 VCCDA G20
NC R31 VCCA N19 VCCDA H17
NC T VCCA N20 VCCDA H18
NC T2 VCCA N21 VCCDA H28
NC V3 VCCA P13 VCCDA J18
NC V34 VCCA P22 VCCDA V27
NC W3 VCCA R13 VCCDA V6
NC W34 VCCA R22 VCCIBO A5
PRA J17 VCCA T13 VCCIBO B5
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Package Pin Assignments

CQ208 CQ208 CQ208

Pin Pin Pin
AX250 Function Number AX250 Function Number AX250 Function Number

Bank 0 1043PB2F2 134 I076PB5F5/CLKGP 77
IO02NBOFO 197 I044NB2F2 131 I077NB5F5/CLKHN 70
IOO03NBOFO 198 1044PB2F2 133 I077PB5F5/CLKHP 71
IO03PBOFO 199 Bank 3 IO78NB5F5 66
I012NBOFO/HCLKAN 191 I045NB3F3 127 I078PB5F5 67
I012PBOFO/HCLKAP 192 I045PB3F3 129 IO86NB5F5 62
I013NBOFO/HCLKBN 185 I046NB3F3 126 IO87NB5F5 60
I013PBOFO/HCLKBP 186 1046PB3F3 128 I087PB5F5 61
Bank 1 I048NB3F3 122 IO88NB5F5 56
I1014NB1F1/HCLKCN 180 1048PB3F3 123 I088PB5F5 57
I014PB1F1/HCLKCP 181 IO50NB3F3 120 IO89NB5F5 54
I1015NB1F1/HCLKDN 174 I050PB3F3 121 I089PB5F5 55

I015PB1F1/HCLKDP 175 IO55NB3F3 116 Bank 6
I0O16NB1F1 170 I055PB3F3 117 I091NB6F6 47
I016PB1F1 171 IO57NB3F3 114 I091PB6F6 49
I024NB1F1 165 I057PB3F3 115 I092NB6F6 48
1024PB1F1 166 IO59NB3F3 110 I092PB6F6 50
I026NB1F1 161 I059PB3F3 111 IO93NB6F6 42
1026PB1F1 162 IO60NB3F3 108 I093PB6F6 43
I027NB1F1 159 I060PB3F3 109 I094PB6F6 44
1027PB1F1 160 I061NB3F3 106 IO96NB6F6 40
Bank 2 1061PB3F3 107 I096PB6F6 41
I029NB2F2 151 Bank 4 I0101NB6F6 35
I029PB2F2 153 I062NB4F4 100 10101PB6F6 36
IO30NB2F2 152 1062PB4F4 103 10102PB6F6 37
IO30PB2F2 154 IO63NB4F4 101 I0103NB6F6 33
I031PB2F2 148 I063PB4F4 102 10103PB6F6 34
I032NB2F2 146 I064NB4F4 96 I0105NB6F6 28
I032PB2F2 147 1064PB4F4 97 10105PB6F6 30
I034NB2F2 144 I072NB4F4 91 I0106NB6F6 27
I034PB2F2 145 I072PB4F4 92 10106PB6F6 29

IO39NB2F2 139 IO74NB4F4/CLKEN 87 Bank 7
I039PB2F2 140 I074PB4F4/CLKEP 88 I0107NB7F7 23
I040PB2F2 141 IO75NB4F4/CLKFN 81 10107PB7F7 25
I041NB2F2 137 I075PB4F4/CLKFP 82 I0108NB7F7 22
I041PB2F2 138 Bank 5 I0108PB7F7 24
I043NB2F2 132 I076NB5F5/CLKGN 76 I0O110NB7F7 18
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CQ352 CQ352 CQ352
Pin Pin Pin
AX500 Function Number AX500 Function Number AX500 Function Number
1087PB4F8 171 10119PB5F 11 101 I0146NB6F13 46
IO89NB4F8 166 I0121NB5F 11 98 10146PB6F13 47
I089PB4F8 167 10121PB5F 11 99 Bank 7
I094NB4F9 164 I0123NB5F 11 94 I0147NB7F14 40
1094PB4F9 165 10123PB5F 11 95 I0147PB7F 14 41
IO95NB4F9 160 I0125NB5F 11 92 I0148NB7F 14 42
I095PB4F9 161 10125PB5F 11 93 10148PB7F14 43
IO97NB4F9 158 Bank 6 I0149NB7F14 36
1097PB4F9 159 10126PB6F 12 86 10149PB7F14 37
IO99NB4F9 154 I0127NB6F12 84 I0151NB7F 14 30
I099PB4F9 155 I0127PB6F12 85 I0151PB7F 14 31
IO100NB4F9 146 IO129NB6F12 82 I0152NB7F 14 34
I0100PB4F9 147 I0129PB6F 12 83 10152PB7F14 35
I0101NB4F9 152 I0131NB6F12 78 I0153NB7F14 28
I0101PB4F9 153 I0131PB6F 12 79 10153PB7F14 29
I0103NB4F9/CLKEN 142 I0133NB6F12 76 I0155NB7F 14 24
I0103PB4F9/CLKEP 143 I0133PB6F12 77 I0155PB7F 14 25
I0104NB4F9/CLKFN 136 I0134NB6F12 72 I0157NB7F 14 22
10104PB4F9/CLKFP 137 I0134PB6F 12 73 10157PB7F14 23
Bank 5 I0135NB6F12 70 I0159NB7F15 16
10105NB5F10/CLKGN 128 I0135PB6F 12 71 10159PB7F15 17
I0105PB5F10/CLKGP 129 I0137NB6F13 66 I0160NB7F15 18
I0106NB5F10/CLKHN 122 I0137PB6F13 67 I0160PB7F15 19
I0106PB5F10/CLKHP 123 IO138NB6F13 64 I0161NB7F15 12
I0107NB5F10 118 I0138PB6F 13 65 10161PB7F15 13
10107PB5F10 119 I0139NB6F13 60 I0163NB7F15 10
I0114NB5F 11 112 I0139PB6F 13 61 10163PB7F15 1
I0114PB5F 11 113 I0141NB6F13 54 I0165NB7F15 6
IO115NB5F 11 110 I0141PB6F13 55 I0165PB7F15 7
I0115PB5F 11 111 I0142NB6F13 58 I0167NB7F15 4
I0116NB5F 11 106 10142PB6F 13 59 10167PB7F15 5
10116PB5F 11 107 I0143NB6F13 52 Dedicated 1/O
I0117NB5F 11 104 10143PB6F 13 53 GND 1
I0117PB5F 11 105 IO145NB6F13 48 GND 9
IO119NB5F 11 100 I0145PB6F13 49 GND 15
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CG624 CG624
Pin Pin
AX2000 Function Number AX2000 Function Number

VCCIB2 D23 VCCIB6 T9
VCCIB2 E22 VCCIB7 C1
VCCIB2 K17 VCCIB7 Cc2
VCCIB2 L17 VCCIB7 D3
VCCIB2 M16 VCCIB7 E4
VCCIB3 AA22 VCCIB7 K9
VCCIB3 AB23 VCCIB7 L9
VCCIB3 AC24 VCCIB7 M10
VCCIB3 AC25 VCCPLA E12
VCCIB3 P16 VCCPLB J12
VCCIB3 R17 VCCPLC E14
VCCIB3 T17 VCCPLD H14
VCCIB4 AB21 VCCPLE Y14
VCCIB4 AC22 VCCPLF u14
VCCiB4 AD23 VCCPLG Y12
VCCiB4 AE23 VCCPLH u12
VCCiB4 T14 VCOMPLA F12
VCCIB4 u15 VCOMPLB H12
VCCIB4 u1e VCOMPLC F14
VCCIB5 AB5 VCOMPLD J14
VCCIB5 AC4 VCOMPLE AA14
VCCIB5 AD3 VCOMPLF V14
VCCIB5 AE3 VCOMPLG AA12
VCCIB5 T12 VCOMPLH V12
VCCIB5 u10 VPUMP E20
VCCIB5 u11 Note: *Not routed on the same
vooms | e pacagelayer b cen
VCCIB6 AB3 pair complement.
oo o e e
VCCIB6 AC2
VCCIB6 P10
VCCIB6 R9

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 1/O.
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Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "Axcelerator Family Device Status" table on page iii, is designated as either "Product
Brief," "Advance," "Preliminary,” or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Production
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications

Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fitness of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications. A reliability report covering all of the SoC Products Group’s products is
available at http://www.microsemi.com/soc/documents/ORT_Report.pdf. Microsemi also offers a variety
of enhanced qualification and lot acceptance screening procedures. Contact your local sales office for
additional reliability information.
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