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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

Timing Model
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Note: Worst case timing data for the AX1000, —2 speed grade

Figure 2-1+ Worst Case Timing Data
Hardwired Clock — Using LVTTL 24 mA High Slew Clock 1/0

External Setup
= (top * trp2 *+ tsup) — tHekL
=(1.72+0.53 + 0.23) - 3.02 = -0.54 ns
Clock-to-Out (Pad-to-Pad)
=tyekL + trco * trp1 + tpy
=3.02+0.67+045+299=7.13ns
Routed Clock — Using LVTTL 24 mA High Slew Clock 1/0

External Setup
= (top * trp2 * tsup) — trckH
=(1.72+0.53 +0.23) - 3.13=-0.65 ns
Clock-to-Out (Pad-to-Pad)

=trckH t trco * tro1 T tPy
=3.13+0.67 +0.45+3.03=7.24 ns
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Axcelerator Family FPGAs

User 1/0s?

Introduction

The Axcelerator family features a flexible 1/0O structure, supporting a range of mixed voltages (1.5,
1.8V, 2.5V, and 3.3 V) with its bank-selectable 1/0Os. Table 2-8 on page 2-12 contains the 1/O standards
supported by the Axcelerator family, and Table 2-10 on page 2-12 compares the features of the different
1/0 standards.

Each 1I/O provides programmable slew rates, drive strengths, and weak pull-up and weak pull-down
circuits. The slew rate setting is effective for both rising and falling edges.

1/0 standards, except 3.3 V PCl and 3.3 V PCI-X, are capable of hot insertion. 3.3 V PCl and 3.3 V PCI-
X are 5V tolerant with the aid of an external resistor.

The input buffer has an optional user-configurable delay element. The element can reduce or eliminate
the hold time requirement for input signals registered within the 1/0 cell. The value for the delay is set on
a bank-wide basis. Note that the delay WILL be a function of process variations as well as temperature
and voltage changes.

Each I/O includes three registers: an input (InReg), an output (OutReg), and an enable register (EnReg).
I/Os are organized into banks, and there are eight banks per device—two per side (Figure 2-6 on
page 2-18). Each I/O bank has a common VCCI, the supply voltage for its 1/Os.

For voltage-referenced 1/Os, each bank also has a common reference-voltage bus, VREF. While VREF
must have a common voltage for an entire 1/O bank, its location is user-selectable. In other words, any
user I/O in the bank can be selected to be a VREF.

The location of the VREF pin should be selected according to the following rules:

* Any pin that is assigned as a VREF can control a maximum of eight user I/O pad locations in each
direction (16 total maximum) within the same 1/O bank.

» 1/O pad locations listed as no connects are counted as part of the 16 maximum. In many cases,
this leads to fewer than eight user 1/0 package pins in each direction being controlled by a VREF

pin.
» Dedicated I/0O pins such as GND and VCCI are counted as part of the 16.

+ The two user I/O pads immediately adjacent on each side of the VREF pin (four in total) may only
be used as inputs. The exception is when there is a VCCI/GND pair separating the VREF pin and
the user 1/0 pad location.

+ The user does not need to assign VREF pins for OUTBUF and TRIBUF. VREF pins are needed
only for input and bidirectional 1/Os.

The differential amplifier supply voltage VCCDA should be connected to 3.3 V.
A user can gain access to the various I/O standards in three ways:
» Instantiate specific library macros that represent the desired specific standard.

» Use generic I/0 macros and then use Designer’s PinEditor to specify the desired I/O standards
(please note that this is not applicable to differential standards).

* A combination of the first two methods.

Refer to the 1/0 Features in Axcelerator Family Devices application note and the Antifuse Macro Library
Guide for more details.

Do not use an external resister to pull the I/O above V¢, for a higher logic “1” voltage level. The desired higher logic “1”
voltage level will be degraded due to a small I/O current, which exists when the I/O is pulled up above V.
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HSTL Class |

High-Speed Transceiver Logic is a general-purpose high-speed 1.5 V bus standard (EIA/JESD8-6). The
Axcelerator devices support Class |. This requires a differential amplifier input buffer and a push-pull
output buffer.

Table 2-41 « 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 -0.1 | VREF +0.1 3.6 0.4 VCC -04 8 -8
AC Loadings
VTT
50
Test Point
$ 20 pF
Figure 2-20 « AC Test Loads
Table 2-42 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V) VREF (typ) (V) Cioad (PF)
VREF -0.5 VREF + 0.5 VREF 0.75 20
Note: * Measuring Point = VTRIP
Timing Characteristics
Table 2-43 « 1.5 V HSTL Class | /O Module
Worst-Case Commercial Conditions VCCA =1.425V, VCCI=1.425V, T; =70°C
—2 Speed -1 Speed Std Speed
Parameter Description Min. Max. Min. Max. Min. Max. | Units
1.5V HSTL Class | /O Module Timing
top Input Buffer 1.80 2.05 2.4 ns
tpy Output Buffer 4.90 5.58 6.56 ns
ticLka Clock-to-Q for the 1/O input register 0.67 0.77 0.90 ns
tocLka Clock-to-Q for the I/O output register 0.67 0.77 0.90 ns
and the 1/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
tepwHL 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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Table 2-72 « AX500 Dedicated (Hardwired) Array Clock Networks
Worst-Case Commercial Conditions VCCA =1.425V, VCCI=3.0V, T; =70°C
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-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 2.35 2.68 3.15 ns
tHekH Input High to Low 2.44 2.79 3.27 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
tHeksw Maximum Skew 0.06 0.07 0.08 ns
tup Minimum Period 1.15 1.31 1.54 ns
thmax Maximum Frequency 870 763 649 MHz
Table 2-73 « AX1000 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
theksw Maximum Skew 0.06 0.07 0.08 ns
typ Minimum Period 1.15 1.31 1.54 ns
tHMAX Maximum Frequency 870 763 649 MHz
Table 2-74 « AX2000 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
theksw Maximum Skew 0.06 0.07 0.08 ns
thp Minimum Period 1.15 1.31 1.54 ns
tHMAX Maximum Frequency 870 763 649 MHz
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Detailed Specifications

Table 2-98 »« One FIFO 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
FIFO Module Timing

twsu Write Setup 11.40 12.98 15.26 ns
twHD Write Hold 0.22 0.25 0.30 ns
twekH WCLK High 0.75 0.75 0.75 ns
twekL WCLK Low 0.88 0.88 0.88 ns
twekp Minimum WCLK Period 1.63 1.63 1.63 ns
trsu Read Setup 11.63 13.25 15.58 ns
trRHD Read Hold 0.00 0.00 0.00 ns
tRekH RCLK High 0.77 0.77 0.77 ns
trekL RCLK Low 0.93 0.93 0.93 ns
trekp Minimum RCLK period 1.70 1.70 1.70 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
tokorF Clock-to-flag (EMPTY/FULL) 213 242 2.85 ns
tckoar Clock-to-flag (AEMPTY/AFULL) 5.04 5.75 6.75 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

Note: Timing data for this single block FIFO has a depth of 4,096. For all other combinations, use Microsemi’s timing
software.
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Table 2-99 « Two FIFO 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
FIFO Module Timing

twsu Write Setup 13.75 15.66 18.41 ns
twHD Write Hold 0.00 0.00 0.00 ns
twekH WCLK High 0.75 0.75 0.75 ns
twekL WCLK Low 1.76 1.76 1.76 ns
twekp Minimum WCLK Period 2.51 2.51 2.51 ns
trsu Read Setup 14.33 16.32 19.19 ns
trRHD Read Hold 0.00 0.00 0.00 ns
tRekH RCLK High 0.73 0.73 0.73 ns
trekL RCLK Low 1.89 1.89 1.89 ns
trRckp 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
toLRoAF Clear-to-flag (AEMPTY/AFULL) 4.39 5.00 5.88 ns
tekorF Clock-to-flag (EMPTY/FULL) 213 242 2.85 ns
tckoar 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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Table 2-101 « Eight FIFO Blocks Cascaded
Worst-Case Commercial Conditions VCCA =1.425V, VCCI=3.0V, T; =70°C
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-2 Speed -1 Speed Std Speed

Parameter Description Min. Max. Min. Max. Min. Max. | Units
FIFO Module Timing

twsu Write Setup 15.46 17.61 20.70 ns
twHD Write Hold 0.00 0.00 0.00 ns
twekH WCLK High 0.75 0.75 0.75 ns
twekL WCLK Low 5.13 5.13 5.13 ns
twekp Minimum WCLK Period 5.88 5.88 5.88 ns
trsu Read Setup 16.22 18.47 21.72 ns
trRHD Read Hold 0.00 0.00 0.00 ns
tRekH RCLK High 0.73 0.73 0.73 ns
trekL RCLK Low 5.77 5.77 5.77 ns
tRckp Minimum RCLK period 6.50 6.50 6.50 ns
tCLRHF Clear High 0.00 0.00 0.00 ns
tcLR2FF Clear-to-flag (EMPTY/FULL) 1.92 2.18 2.57 ns
tcLR2AF Clear-to-flag (AEMPTY/AFULL) 4.39 5.00 5.88 ns
tekoFE Clock-to-flag (EMPTY/FULL) 213 242 2.85 ns
tckoar Clock-to-flag (AEMPTY/AFULL) 5.04 5.75 6.75 ns
tRCK2RD1 RCLK-To-OUT (Pipelined) 3.39 3.86 4.54 ns
tRCK2RD2 RCLK-To-OUT (Nonpipelined) 4.93 5.62 6.61 ns

Note: Timing data for these eight cascaded FIFO blocks uses a depth of 32,768. For all other combinations, use
Microsemi’s timing software.
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Package Pin Assignments

BG729 BG729 BG729
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number

Bank 0 I018NBOF1 c10 IO36NB1F3 H15
IOOONBOFO E6 1018PBOF1 C9 I036PB1F3 G15
IO00PBOFO F6 I019NBOF1 E11 IO37NB1F3 c17
IO01NBOFO G8 1019PBOF1 F11 I037PB1F3 c16
I001PBOFO G7 I020NBOF1 G12 IO38NB1F3 B18
I0O02NBOFO D7 1020PBOF1 H12 I038PB1F3 B17
I002PBOFO0 E7 1021NBOF1 D11 IO39NB1F3 A18
IO03NBOFO D5 1021PBOF1 D10 I039PB1F3 A17
I003PBOFO0 E5 I022NBOF2 A10 IO40NB1F3 H16
IO04NBOFO G9 1022PBOF2 A9 I040PB1F3 G16
I004PBOFO H9 I023NBOF2 B11 I041NB1F4 B19
IO05NBOFO E8 1023PBOF2 B10 I041PB1F4 A19
I005PBOF0 F8 1024NBOF2 G13 I042NB1F4 c19
IO06NBOFO C6 1024PBOF2 H13 I042PB1F4 c18
I006PBOFO D6 I025NB0OF2 C12 I043NB1F4 D18
IO07NBOFO B5 1025PBOF2 c11 I043PB1F4 D17
I007PBOFO C5 I026NBOF2 E12 I044NB1F4 H17
IO08NBOFO A6 1026PBOF2 D12 I044PB1F4 G17
I008PBOFO0 A5 1027NBOF2 E13 I045NB1F4 F17
IO09NBOFO E9 1027PBOF2 F13 I045PB1F4 E17
I009PBOFO F9 I028NBOF2 G14 IO46NB1F4 B20
I0O10NBOFO G10 1028PBOF2 H14 I046PB1F4 A20
I010PBOFO H10 I029NBOF2 A12 I047NB1F4 C21
IO11NBOFO B7 1029PBOF2 B12 I047PB1F4 C20
1011PBOFO B6 IO30NBOF2/HCLKAN C13 I048NB1F4 H18
I012NBOF1 C8 I030PBOF2/HCLKAP D13 1048PB1F4 G18
I012PBOF1 c7 I031NBOF2/HCLKBN F14 IO49NB1F4 F18
I013NBOF1 E10 1031PBOF2/HCLKBP E14 I049PB1F4 E18
I013PBOF1 F10 Bank 1 IO50NB1F4 D20
I014NBOF1 G11 I032NB1F3/HCLKCN C14 IO50PB1F4 D19
1014PBOF1 H11 1032PB1F3/HCLKCP B14 IO51NB1F4 A22
I015NBOF1 D9 I033NB1F3/HCLKDN D16 I051PB1F4 A21
I015PBOF1 D8 I033PB1F3/HCLKDP D15 IO52NB1F4 B22
I016NBOF1 A8 I034NB1F3 B16 I052PB1F4 B21
1016PBOF1 A7 1034PB1F3 A16 IO53NB1F4 F19
I017NBOF1 B9 I0O35NB1F3 E15 I053PB1F4 E19
1017PBOF1 B8 I035PB1F3 F15 IO54NB1F5 F20

3-2
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Package Pin Assignments

FG484 FG484

AX250 Function Pin Number| [AX250 Function Pin Number
VCCPLH T10 VCCIB4 R14
VCCDA D14 VCCIB5 AA3
VCCDA D5 VCCIB5 AB3
VCCDA F16 VCCIB5 R10
VCCDA G12 VCCIB5 R11
VCCDA L4 VCCIB5 R9
VCCDA M18 VCCIB6 M8
VCCDA T11 VCCIB6 N8
VCCDA T17 VCCIB6 P8
VCCDA u7 VCCIB6 Y1
VCCDA V14 VCCIB6 Y2
VCCDA V8 VCCIB7 C1
VCCIBO A3 VCCIB7 Cc2
VCCIBO B3 VCCIB7 J8
VCCIBO H10 VCCIB7 K8
VCCIBO H11 VCCIB7 L8
VCCIBO H9 VCOMPLA D10
VCCIB1 A20 VCOMPLB G10
VCCIB1 B20 VCOMPLC E12
VCCIB1 H12 VCOMPLD G14
VCCIB1 H13 VCOMPLE W13
VCCIB1 H14 VCOMPLF T13
VCCIB2 C21 VCOMPLG V11
VCCIB2 Cc22 VCOMPLH T9
VCCIB2 J15 VPUMP D17
VCCIB2 K15
VCCIB2 L15
VCCIB3 M15
VCCIB3 N15
VCCIB3 P15
VCCIB3 Y21
VCCIB3 Y22
VCCIB4 AA20
VCCIB4 AB20
VCCIB4 R12
VCCIB4 R13
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Package Pin Assignments

FG896 FG896 FG896

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

I0155NB4F14 AC17 10172NB5F 16 AK9 10189PB5F 17 AD9
I0155PB4F 14 AB17 I0172PB5F 16 AK10 I0190NB5F17 AH6
I0156NB4F14 AK19 10173NB5F16 AE12 10190PB5F 17 AG6
I0156PB4F 14 AJ19 I0173PB5F16 AE13 I0191NB5F17 AG5
I0157NB4F 14 AE17 10174NB5F16 AG9 I0191PB5F17 AH5
I0157PB4F 14 AD17 I0174PB5F16 AG10 I0192NB5F17 AC8
I0158NB4F14 AJ17 10175NB5F16 AENM 10192PB5F 17 AC9

10158PB4F 14 AJ18 I0175PB5F 16 AF11 Bank 6
10159NB4F 14/CLKEN AG18 10176NB5F 16 AH8 I0193NB6F18 AB7
10159PB4F 14/CLKEP AH18 I0176PB5F16 AH9 I0193PB6F 18 AC7
I0160NB4F14/CLKFN AG16 I0177NB5F16 AC12 I0194NB6F18 AD5
10160PB4F 14/CLKFP AG17 I0177PB5F16 AD12 I0194PB6F 18 AE5
Bank 5 10178NB5F 16 AJ7 I0195NB6F18 AB6
10161NB5F15/CLKGN AG14 I0178PB5F 16 AJ8 10195PB6F 18 AC6
10161PB5F15/CLKGP AG15 10179NB5F 16 AF9 I0196NB6F18 AE4
10162NB5F 15/CLKHN AG13 I0179PB5F 16 AF10 10196PB6F 18 AF4
10162PB5F 15/CLKHP AH13 I0180NB5F16 AE9 I0197NB6F18 AA8
I0163NB5F15 AE14 I0180PB5F 16 AE10 I0197PB6F 18 AB8
I0163PB5F 15 AD14 I0181NB5F17 AC11 I0198NB6F18 AF3
I0164NB5F15 AJ12 I0181PB5F 17 AD11 10198PB6F 18 AG3
10164PB5F 15 AJ13 10182NB5F17 AK6 I0199NB6F18 AC4
I0165NB5F15 AB14 I0182PB5F17 AK7 I0199PB6F 18 AD4
I0165PB5F15 AC15 I0183NB5F17 AF8 I0200NB6F18 AB5
I0166NB5F15 AK11 I0183PB5F17 AG8 10200PB6F 18 AC5
I0166PB5F 15 AK12 10184NB5F17 AG7 I0201NB6F18 Y7
I0167NB5F15 AB13 I0184PB5F 17 AH7 10201PB6F18 AA7
10167PB5F 15 AC14 I10185NB5F17 AC10 10202NB6F18 AD3
IO168NB5F15 AH11 I0185PB5F17 AD10 10202PB6F 18 AE3
I0168PB5F 15 AH12 I0186NB5F17 AJ5 I0203NB6F19 Y6
IO169NB5F15 AD13 I0186PB5F17 AJ6 10203PB6F 19 AAB
I0169PB5F 15 AC13 10187NB5F17 AE7 10204NB6F19 Y5
I0170NB5F15 AJ10 I0187PB5F 17 AE8 10204PB6F19 AA5
I0170PB5F 15 AJ11 10188NB5F17 AF6 I0205NB6F19 w8
I0171NB5F16 AG11 I0188PB5F17 AF7 10205PB6F 19 Y8
I0171PB5F16 AG12 I0189NB5F17 AD8 I0206NB6F19 AA4
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Package Pin Assignments

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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Package Pin Assignments

PQ208 PQ208 PQ208
Pin Pin Pin
AX500 Function Number AX500 Function Number AX500 Function Number
I0150PB7F 14 19 GND 94 VCCPLB 187
I0152NB7F 14 16 GND 99 VCCPLC 178
I0152PB7F 14 17 GND 113 VCCPLD 176
I0161NB7F15 12 GND 119 VCCPLE 85
I0161PB7F15 13 GND 125 VCCPLF 83
I0163NB7F15 10 GND 143 VCCPLG 74
I0163PB7F 15 1 GND 136 VCCPLH 72
I0165PB7F 15 7 GND 150 VCCIBO 200
I0166NB7F15 5 GND 155 VCCIBO 193
I0166PB7F 15 6 GND 164 VCCIB1 172
I0167NB7F15 3 GND 169 VCCIB1 163
I0167PB7F15 4 GND 173 VCCIB2 149
Dedicated I/O GND 194 VCCIB2 135
Vcepa 1 GND 196 VCCIB3 124
Veepa 26 GND 201 VCCIB3 112
Veepa 53 GND/LP 208 VCCIB4 98
Vcepa 63 PRA 184 VCCIB4 89
Veepa 78 PRB 183 VCCIB5 68
Veepa 95 PRC 80 VCCIB5 58
Veepa 105 PRD 79 VCCIB6 45
Veepa 130 TCK 205 VCCIB6 31
Veepa 157 TDI 204 VCCIB7 20
Veepa 167 TDO 203 VCcCiB7 8
Veepa 182 TMS 206 VCOMPLA 190
Veepa 202 TRST 207 VCOMPLB 188
GND 104 VCCA 2 VCOMPLC 179
GND 9 VCCA 14 VCOMPLD 177
GND 15 VCCA 38 VCOMPLE 86
GND 21 VCCA 52 VCOMPLF 84
GND 32 VCCA 64 VCOMPLG 75
GND 39 VCCA 93 VCOMPLH 73
GND 46 VCCA 118 VPUMP 158
GND 51 VCCA 142
GND 59 VCCA 156
GND 65 VCCA 168
GND 69 VCCA 195
GND 90 VCCPLA 189
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Package Pin Assignments

CQ208 CQ208 CQ208

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

Bank 0 1061PB2F5 134 10105PB5F10/CLKGP 77
IO03NBOFO 198 I062NB2F5 131 I0106NB5F 10/CLKHN 70
IO03PBOFO 199 1062PB2F5 133 10106PB5F10/CLKHP 71
IO04NBOFO 197 Bank 3 I0107NB5F10 66
I0O19NBOF1/HCLKAN 191 I063NB3F6 127 10107PB5F10 67
I019PBOF1/HCLKAP 192 1063PB3F6 129 I0119NB5F 11 62
IO20NBOF1/HCLKBN 185 I064NB3F6 126 10121NB5F 11 60
I020PBOF1/HCLKBP 186 1064PB3F6 128 10121PB5F 11 61
Bank 1 I066NB3F6 122 10123NB5F 11 56
[021NB1F2/HCLKCN 180 1066PB3F6 123 10123PB5F 11 57
1021PB1F2/HCLKCP 181 I068NB3F6 120 10125NB5F 11 54
I022NB1F2/HCLKDN 174 1068PB3F6 121 10125PB5F 11 55

1022PB1F2/HCLKDP 175 I077NB3F7 116 Bank 6
I023NB1F2 170 I077PB3F7 117 I0127NB6F12 47
1023PB1F2 171 I079NB3F7 114 10127PB6F12 49
IO37NB1F3 165 I079PB3F7 115 I0128NB6F12 48
I037PB1F3 166 I081NB3F7 110 10128PB6F 12 50
IO39NB1F3 161 I081PB3F7 111 I0129NB6F 12 42
I039PB1F3 162 I082NB3F7 108 10129PB6F 12 43
I041NB1F3 159 1082PB3F7 109 10130PB6F 12 44
I041PB1F3 160 I083NB3F7 106 I0132NB6F 12 40
Bank 2 1083PB3F7 107 10132PB6F 12 41
I043NB2F4 151 Bank 4 I0141NB6F13 35
I043PB2F4 153 1084PB4F8 103 10141PB6F13 36
I044NB2F4 152 I085NB4F8 100 10142PB6F 13 37
1044PB2F4 154 I086NB4F8 101 I0143NB6F13 33
I045PB2F4 148 1086PB4F8 102 10143PB6F13 34
I046NB2F4 146 I087NB4F8 96 I0145NB6F13 28
I046PB2F4 147 1087PB4F8 97 10145PB6F 13 30
I048NB2F4 144 I0101NB4F9 91 I0146NB6F 13 27
I048PB2F4 145 10101PB4F9 92 10146PB6F 13 29

IO57NB2F5 139 I0103NB4F9/CLKEN 87 Bank 7
I057PB2F5 140 10103PB4F9/CLKEP 88 I0147NB7F 14 23
I058PB2F5 141 10104NB4F9/CLKFN 81 I0147PB7F14 25
IO59NB2F5 137 10104PB4F9/CLKFP 82 I0148NB7F14 22
I059PB2F5 138 Bank 5 10148PB7F14 24
IO61NB2F5 132 I0105NB5F10/CLKGN 76 IO150NB7F 14 18
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Package Pin Assignments

CQ256 CQ256 CQ256
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number
I0242NB5F22 74 10315PB7F29 21 GND 121
10242PB5F22 75 I0316NB7F29 18 GND 128
[0243NB5F22 70 10316PB7F29 19 GND 129
10243PB5F22 71 I0317NB7F29 14 GND 132
I0244NB5F22 68 10317PB7F29 15 GND 139
10244PB5F22 69 I0318NB7F29 12 GND 145
Bank 6 10318PB7F29 13 GND 151
10257PB6F24 60 I0320NB7F29 8 GND 157
I0258NB6F24 58 10320PB7F29 9 GND 161
10258PB6F24 59 Bank 7 GND 165
Bank 6 I0341NB7F 31 6 GND 171
I0279NB6F26 56 10341PB7F31 7 GND 177
10279PB6F26 57 Dedicated 1/0 GND 183
I0280NB6F26 52 GND 1 GND 190
10280PB6F26 53 GND 5 GND 192
I0281NB6F26 50 GND 1 GND 193
10281PB6F26 51 GND 17 GND 201
I0282NB6F26 46 GND 23 GND 207
10282PB6F26 47 GND 29 GND 213
I0284NB6F26 44 GND 33 GND 219
10284PB6F26 45 GND 37 GND 225
I0285NB6F26 40 GND 43 GND 231
10285PB6F26 41 GND 49 GND 239
I0286NB6F26 38 GND 55 GND 245
10286PB6F26 39 GND 62 GND 256
I0287NB6F26 34 GND 64 PRA 227
10287PB6F26 35 GND 65 PRB 226
Bank 7 9 GND 73 PRC 99
IO310NB7F29 30 GND 79 PRD 98
I0310PB7F29 31 GND 85 TCK 253
I0311NB7F29 26 GND 91 TDI 252
I0311PB7F29 27 GND 97 TDO 250
I0312NB7F29 24 GND 103 TMS 254
I0312PB7F29 25 GND 109 TRST 255
I0315NB7F29 20 GND 115 VCCA 3
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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

& Microsemi

Axcelerator Family FPGAs
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Package Pin Assignments

CQ352 CQ352 CQ352
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number
10131PB4F12 171 I0187PB5F 17 99 10224NB6F20 46
I0132NB4F12 166 I0188NB5F17 100 10224PB6F20 47
10132PB4F12 167 I0188PB5F 17 101 Bank 7
I0133NB4F12 164 IO190NB5F17 94 10225NB7F21 40
10133PB4F12 165 I0190PB5F17 95 10225PB7F21 41
I0134NB4F12 160 IO192NB5F17 92 10226NB7F21 42
10134PB4F12 161 I0192PB5F 17 93 10226PB7F21 43
10136NB4F12 158 Bank 6 10237NB7F22 34
10136PB4F12 159 I0193PB6F 18 86 10237PB7F22 35
I0137NB4F12 154 I0194NB6F18 84 I0238NB7F22 36
10137PB4F12 155 I0194PB6F18 85 10238PB7F22 37
I0138NB4F12 152 IO196NB6F 18 78 I0240NB7F22 30
10138PB4F12 153 I0196PB6F 18 79 10240PB7F22 31
I0153NB4F 14 146 I0197NB6F18 82 10241NB7F22 28
10153PB4F 14 147 I0197PB6F 18 83 10241PB7F22 29
I0159NB4F14/CLKEN 142 IO198NB6F 18 76 I0242NB7F22 24
I0159PB4F14/CLKEP 143 I0198PB6F18 77 10242PB7F22 25
IO160NB4F14/CLKFN 136 IO203NB6F19 72 I0244NB7F22 22
I0160PB4F14/CLKFP 137 10203PB6F 19 73 10244PB7F22 23
Bank 5 I0204NB6F19 70 I0245NB7F22 18
10161NB5F15/CLKGN 128 10204PB6F 19 71 10245PB7F22 19
10161PB5F 15/CLKGP 129 I0205NB6F19 66 I0246NB7F22 16
10162NB5F15/CLKHN 122 I0205PB6F19 67 10246PB7F22 17
10162PB5F15/CLKHP 123 IO206NB6F 19 64 I0249NB7F23 12
I0167NB5F15 118 10206PB6F 19 65 10249PB7F23 13
10167PB5F15 119 I0207NB6F19 60 I0250NB7F23 10
I0183NB5F17 110 10207PB6F 19 61 10250PB7F23 1
10183PB5F17 111 I0208NB6F19 58 I0256NB7F23 4
I0184NB5F17 112 I0208PB6F19 59 10256PB7F23 5
10184PB5F17 113 10211NB6F19 54 I0257NB7F23 6
I0185NB5F17 104 10211PB6F19 55 10257PB7F23 7
10185PB5F 17 105 I0212NB6F19 52 Dedicated 1/O
I0186NB5F17 106 10212PB6F 19 53 GND 1
10186PB5F 17 107 I0223NB6F20 48 GND 9
I0187NB5F17 98 10223PB6F20 49 GND 15
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Package Pin Assignments

CG624 CG624 CG624
Pin Pin Pin
AX1000 Function Number AX1000 Function Number AX1000 Function Number

I0131NB4F12 V19 I0153NB4F 14 Y15 10173PB5F16 Y11
10131PB4F12 W19 I0153PB4F 14 Y16 I0174NB5F 16 AB10
I0133NB4F12 Y18 I0155NB4F 14 V15 10174PB5F16 AB11
10133PB4F12 Y19 I0155PB4F 14 V16 I0175NB5F16 AC9
I0135NB4F12 W18 I0156NB4F 14 AB14 10175PB5F 16 AE9
10135PB4F12 V18 10156PB4F 14 AB15 I0177NB5F16 AA8
I0137NB4F12 Y17 I0157NB4F 14 AE14 10177PB5F16 Y8
10137PB4F12 AA17 I0157PB4F 14 AC18 I0178NB5F 16 Y6
I0138NB4F12 AB19 I0158NB4F14 AC15 10178PB5F 16 We
10138PB4F12 AB18 I0158PB4F 14 AC19 I0179NB5F16 Y10
I0139NB4F13 AA19 10159NB4F 14/CLKEN W14 10179PB5F 16 W10
I0139PB4F13 u18 I0159PB4F14/CLKEP W15 I0180NB5F 16 Y7
I0140NB4F13 AC20 I0160NB4F14/CLKFN AC13 10180PB5F16 W7
I0140PB4F13 AC21 I0160PB4F14/CLKFP AD13 I0181NB5F17 AD9
10141NB4F13 AD17 Bank 5 10181PB5F17 AD10
10141PB4F13 AD18 I0161NB5F15/CLKGN W13 I0182NB5F17 AE10
10142NB4F13 AD21 10161PB5F 15/CLKGP Y13 10182PB5F17 AEN
10142PB4F13 AD22 I0162NB5F15/CLKHN AC12 I0183NB5F17 AD7
I0143NB4F13 AB17 10162PB5F15/CLKHP AD12 10183PB5F17 AD8
10143PB4F13 AC17 I0163NB5F 15 V9 I0184NB5F17 AB9
10144PB4F13 AE22 I0163PB5F 15 V10 I0185NB5F17 AE6
I0145NB4F13 AE15 I0164NB5F15 V11 10185PB5F17 AE7
10145PB4F 13 AE16 I0164PB5F 15 T13 I0186NB5F17 AE4
I0146NB4F13 AD19 I0165NB5F 15 U13 10186PB5F17 AE5
10146PB4F13 AD20 I0165PB5F 15 V13 I0187NB5F17 AA9
I0147NB4F13 AD15 I0167NB5F15 W11 10187PB5F17 Y9
10147PB4F13 AD16 10167PB5F 15 W12 I0188NB5F17 us
10148PB4F13 AE21 I0168NB5F15 AB6 I0189NB5F17 AD5
I0149NB4F13 AD14 10168PB5F 15 AAB 10189PB5F17 AD6
I0149PB4F13 AC14 I0O169NB5F 15 V8 I0191NB5F17 AC5
I0150NB4F13 AE19 I0169PB5F 15 V7 10191PB5F17 AC6
I0150PB4F13 AE20 I0171NB5F 16 W8 I0192NB5F17 AB7
I0151NB4F13 V17 I0171PB5F 16 W9 10192PB5F17 AC7
10151PB4F13 w17 I0172NB5F16 AB8 Bank 6
10152NB4F 14 AB16 I0172PB5F 16 AC8 I0193NB6F18 ueé
I0152PB4F 14 W16 I0173NB5F 16 AA11 10193PB6F18 us
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Package Pin Assignments

CG624 CG624 CG624
Pin Pin Pin
AX2000 Function Number AX2000 Function Number AX2000 Function Number
I0310NB7F29 N10 10335PB7F31 H6 GND AE1
I0310PB7F29 N9 I0337NB7F31 D2 GND AE18
I0311NB7F29 K1 I0338NB7F31 J6 GND AE2
10311PB7F29 L1 10338PB7F31 J5 GND AE24
I0313NB7F29 M5 I0339NB7F31 F3 GND AE25
I0316NB7F29 L6 I0339PB7F31 E3 GND AE8
10316PB7F29 L5 I0340NB7F 31 G4* GND B1
I0317NB7F29 K2 10340PB7F31 G3* GND B2
10317PB7F29 L2 I0341NB7F31 K8 GND B24
I0318NB7F29 K4 10341PB7F31 L8 GND B25
10318PB7F29 L4 Dedicated 1/O GND c10
IO320NB7F29 J3 GND K5 GND Cc16
I0321NB7F30 J2 GND A18 GND Cc23
10321PB7F30 J1 GND A2 GND C3
I0323NB7F30 L7 GND A24 GND D22
10323PB7F30 M7 GND A25 GND D4
I0324NB7F30 M9 GND A8 GND E10
10324PB7F30 M8 GND AA10 GND E16
I0327NB7F30 F1 GND AA16 GND E21
10327PB7F30 G1 GND AA18 GND E5
I0328NB7F30 K7 GND AA21 GND ES8
10328PB7F30 K6 GND AA5 GND H1
I0329NB7F30 D1 GND AB22 GND H21
I0329PB7F30 E1 GND AB4 GND H25
I0331PB7F30 G2 GND AC10 GND K21
I0332NB7F 31 H3 GND AC16 GND K23
I0332PB7F31 H2 GND AC23 GND K3
IO333NB7F31 E2 GND AC3 GND L1
I0333PB7F31 F2 GND AD1 GND L12
I0334NB7F 31 H4 GND AD2 GND L13
I0334PB7F31 J4 GND AD24 GND L14
IO335NB7F 31 H5 GND AD25 GND L15
Note: *Not routed on the same Note: *Not routed on the same Note: *Not routed on the same

package layer and to adjacent package layer and to adjacent package layer and to adjacent

LGA pads as its differential LGA pads as its differential LGA pads as its differential

pair complement. pair complement. pair complement.

Recommended to be used as Recommended to be used as Recommended to be used as

a single-ended 1/O. a single-ended 1/0. a single-ended /0.
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