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Axcelerator Family FPGAs
I/O Specifications

Pin Descriptions

Supply Pins
GND Ground

Low supply voltage.

VCCA Supply Voltage

Supply voltage for array (1.5V). See "Operating Conditions" on page 2-1 for more information.

VCCIBX Supply Voltage

Supply voltage for I/Os. Bx is the 1/0 Bank ID — 0 to 7. See "Operating Conditions" on page 2-1 for more
information.

VCCDA Supply Voltage

Supply voltage for the 1/O differential amplifier and JTAG and probe interfaces. See "Operating
Conditions" on page 2-1 for more information. VCCDA should be tied to 3.3V.

VCCPLA/B/C/D/E/FIG/H Supply Voltage

PLL analog power supply (1.5V) for internal PLL. There are eight in each device. VCCPLA supports the
PLL associated with global resource HCLKA, VCCPLB supports the PLL associated with global resource
HCLKB, etc. The PLL analog power supply pins should be connected to 1.5V whether PLL is used or not.

VCOMPLA/B/C/D/EIFIG/H Supply Voltage

Compensation reference signals for internal PLL. There are eight in each device. VCOMPLA supports
the PLL associated with global resource HCLKA, VCOMPLE supports the PLL associated with global
resource CLKE, etc. (see Figure 2-2 on page 2-9 for correct external connection to the supply). The
VCOMPLX pins should be left floating if PLL is not used.

VPUMP Supply Voltage (External Pump)

In the low power mode, VPUMP will be used to access an external charge pump (if the user desires to
bypass the internal charge pump to further reduce power). The device starts using the external charge
pump when the voltage level on VPUMP reaches VIH'. In normal device operation, when using the
internal charge pump, VPUMP should be tied to GND.

Axcelerator Chip
250 O
15V SUpp|y_/\/V\I—_T_—-|X| VCCPLX
10 yf == 0.1 f

—l_——l_—-|z| VCOMPL

Figure 2-2+« VCCPLX and VCOMPLX Power Supply Connect

1.  When Vpyyp = V|, it shuts off the internal charge pump. See "Low Power Mode" on page 2-106.
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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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Detailed Specifications

I/O Banks and Compatibility

Since each 1/O bank has its own user-assigned input reference voltage (VREF) and an input/output
supply voltage (VCCI), only I/Os with compatible standards can be assigned to the same bank.

Table 2-11 shows the compatible 1/O standards for a common VREF (for voltage-referenced standards).
Similarly, Table 2-12 shows compatible standards for a common VCCI.

Table 2-11 « Compatible I/0O Standards for Different VREF Values

VREF Compatible Standards
1.5V SSTL 3 (Class | and II)
1.25V SSTL 2 (Class | and Il)
1.0V GTL+ (2.5V and 3.3V Outputs)
0.75V HSTL (Class I)

Table 2-12 « Compatible I/O Standards for Different VCCI Values

vcel Compatible Standards VREF
3.3V LVTTL, PCI, PCI-X, LVPECL, GTL+ 3.3V 1.0
3.3V SSTL 3 (Class | and 1l), LVTTL, PCI, LVPECL 1.5
25V LVCMOS 2.5V, GTL+ 2.5 V, LVDS? 1.0
25V LVCMOS 2.5V, SSTL 2 (Classes | and II), LVDS?2 1.25
1.8V LVCMOS 1.8V N/A
1.5V LVCMOS 1.5V, HSTL Class | 0.75
Notes:

1. VCCI is used for both inputs and outputs
2. VCCI tolerance is 5%
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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

3.3V PCI, 3.3V PCI-X

Peripheral Component Interface for 3.3 V standard specifies support for both 33 MHz and 66 MHz PCI
bus applications. It uses an LVTTL input buffer and a push-pull output buffer. The input and output buffers
are 5V tolerant with the aid of external components. Axcelerator 3.3 V PCl and 3.3 V PCI-X buffers are
compliant with the PCI Local Bus Specification Rev. 2.1.

The PCI Compliance Specification requires the clamp diodes to be able to withstand for 11 ns, =3.5 V in
undershoot, and 7.1 V in overshoot.

Table 2-33 « DC Input and Output Levels

VIL VIH VOL VOH I0OL IOH
Min.,V  Max., V Min., V Max., V Max., V Min., V mA mA
PCI -0.3 0.3VCCI | 0.5VCCI VCCI+0.5 (per PCI specification)
PCI-X -0.5 0.35VCClI| 0.5VCCI VCCI+0.5 (per PCI specification)
AC Loadings

R =925 R to VCCI for t,

R=1k || Rto VCCIfor ty, / ty R to GND for t;n
Test Point Rto GND for tyn, / tpzn Test point for data
for tristat
erinsiate 35 DF for toy/ togn T 10 pF
5 pF for tphz/tp|Z GND ==
Figure 2-18 « AC Test Loads
Table 2-34 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) | Input High (V) | Measuring Point* (V) VREF (typ) (V) Cioad (PF)
(Per PCI Spec and PCI-X Spec) N/A 10

Note: * Measuring Point = VTRIP
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Detailed Specifications

Table 2-40 « 3.3 V GTL+ 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 GTL+I/O Module Timing
top Input Buffer 1.71 1.95 2.29 ns
tpy Output Buffer 1.13 1.29 1.52 ns
ticLka Clock-to-Q for the 1/0 input register 0.67 0.77 0.90 ns
tocLka Clock-to-Q for the I/O output register and 0.67 0.77 0.90 ns
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
tcpPwHL 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
twasyYN 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
teLr Asynchronous Clear-to-Q 0.23 0.27 0.31 ns
tPRESET Asynchronous Preset-to-Q 0.23 0.27 0.31 ns

2-44
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Detailed Specifications

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential I/O standard. It requires
that one data bit is carried through two signal lines. Like LVDS, two pins are needed. It also requires
external resistor termination. The voltage swing between these two signal lines is approximately 850 mV.

FPGA | b FPGA
OUTBUF_LVPECL | /\/\1/00 Q Z0=500
| % 1870 %100 o INBUF_LVPECL
/\/\ll
100 Q Z0=500Q
N N

Figure 2-26 « LVPECL Board-Level Implementation

The LVPECL circuit is similar to the LVDS scheme. It requires four external resistors, three for the driver
and one for the receiver. The values for the three driver resistors are different from that of LVDS since the
output voltage levels are different. Please note that the VOH levels are 200 mV below the standard
LVPECL levels.

Table 2-59 « DC Input and Output Levels

Min. Typ. Max.

DC Parameter Min. Max. Min. Max. Min. Max. Units
VCCI 3 3.3 3.6 Vv
VOH 1.8 2.1 1.92 2.28 2.13 2.41 \Y
VOL 0.96 1.27 1.06 1.43 1.3 1.57 \Y
VIH 1.49 2.72 1.49 2.72 1.49 2.72 \Y
VIL 0.86 2.125 0.86 2.125 0.86 2.125 \
Differential Input 0.3 0.3 0.3 \Y
Voltage

Table 2-60 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V)
16-0.3 1.6+0.3 1.6

Note: * Measuring Point = VTRIP
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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

& Microsemi

Axcelerator Family FPGAs

-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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Axcelerator Family FPGAs

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).

IFME RD
| [RaMC RD
: [RAMC RD

RAM [RAMC RD
i [RAMC RD
] hmc RD
| jRamC RD

[RaMC RD
| [RAMC RD
| [RAMC RD
| RAaM Ramc RD
| [RAMC RD
] [RAMC RD

Iru:nx WO [ WO LI} G WO - WO HO HE. WO | WD WO

[Ramc
] jRAMC "D
| [RAMC RD
| RAM punc RO
] NHC RD
] hmc RD
| NW RD

[RaMC RD
: N“: RO

[RAMC RO
| RrRAM [RAmMC RD
| FAIE RD
| NHC RO
] NWJ RD

Figure 2-40 « CTD, CD, and HD Module Layout

HLKA/B/C/D

e

.

CLKE/F/G/MH

Figure 2-41 « HCLK and CLK Distribution within a Core Tile
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Axcelerator Family FPGAs

RAM

Each memory block consists of 4,608 bits that can be organized as 128x36, 256x18, 512x9, 1kx4, 2kx2,
or 4kx1 and are cascadable to create larger memory sizes. This allows built-in bus width conversion
(Table 2-86). Each block has independent read and write ports which enable simultaneous read and write
operations.

Table 2-86 « Memory Block WxD Options

Data-word (in bits) Depth Address Bus Data Bus
1 4,096 RA/WA[11:0] RD/WDI0]
2 2,048 RA/WA[10:0] RD/WDI[1:0]
4 1,024 RA/WA[9:0] RD/WD[3:0]
9 512 RA/WA[8:0] RD/WDI[8:0]
18 256 RA/WA[7:0] RD/WD[17:0]
36 128 RA/WA[6:0] RD/WD[35:0]

Clocks

The RCLK and the WCLK have independent source polarity selection and can be sourced by any global
or local signal.

RAM Configurations

The AX architecture allows the read side and write side of RAMs to be organized independently, allowing
for bus conversion. For example, the write side can be set to 256x18 and the read side to 512x9.

Both the write width and read width for the RAM blocks can be specified independently and changed
dynamically with the WW (write width) and RW (read width) pins. The D x W different configurations are:
128 x 36, 256 x 18, 512 x 9, 1k x 4, 2k x 2, and 4k x 1. The allowable RW and WW values are shown in
Table 2-87.

Table 2-87 « Allowable RW and WW Values

RW(2:0) WW(2:0) DxW
000 000 4k x 1
001 001 2k x 2
010 010 1k x 4
011 011 512x9
100 100 256 x 18
101 101 128 x 36
11x 11x reserved

When widths of one, two, and four are selected, the ninth bit is unused. For example, when writing nine-
bit values and reading four-bit values, only the first four bits and the second four bits of each nine-bit
value are addressable for read operations. The ninth bit is not accessible. Conversely, when writing four-
bit values and reading nine-bit values, the ninth bit of a read operation will be undefined.
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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

FIFO Flag Logic
The FIFO is user configurable into various DEPTHs and WIDTHSs. Figure 2-62 shows the FIFO address
counter details.

+ Bits 11 to 5 are active for all modes.

» As the data word size is reduced, more least-significant bits are added to the address.

* As the number of cascaded blocks increases, the number of significant bits in the address
increases.

For example, if four blocks are cascaded as a 1kx16 FIFO with each block having a 1kx4 aspect ratio,
bits 11 to 2 of the address will be used to specify locations within each RAM block, whereas bits 13 and
12 will be used to specify the RAM block.

FIFO Address Counters

Mode when Counter Alignment of
Active Bits Threshold bits

— T T T

FIFO Address

Cas 16 blks CNTR[15] | RIWEN[3] —
— activate AEVAL/AFVALI[7]
Cas 8 blks CNTR[14] | RIWEN[2] —~ AEVAL/AFVALI6]
activate
Casdblks [ CNTR[13] [R/WEN[1] —~ AEVAL/AFVAL[5] [15:W]
activate [14:W]
Cas2bks [TCNTR[12] |RWENIO] |~ AEvALAFvAL (1121 (113
activate
a . 128x36 256x18  512x9  1kx4 7 2kx2 4k
by 36 CNTR [11:5] R/W ADD[11:8] AEVAL/AFVAL(3:0]
= | always active | R’'W ADD[7:5] 4 not compared [11:5]
[11:4] [11:3]
by 18 CNTR[4] | RWADD[4] —}+ not compared '
activate
[11:2]
by 9 CNTR[3] [ R/WADD[3] —}~ not compared [REIA
activate [11:0]
bx 4 CN'I_'R [2] R/WADD[2] —}—~ not compared
activate
by 2 CNTR[1] | RIWADD[1] —}~ not compared
activate
by 1 CNTR[0] [R/MADDIO] _}+~ notcompared
activate Variable Active Address Space
CNTR [15:0] >> REN [4:0], RAD [11:0]

>>WEN [4:0], WAD [11:0]

Note: Inactive counter bits are set to zero.
Figure 2-62 « FIFO Address Counters

The AFULL and AEMPTY flag threshold values are programmable. The threshold values are AFVAL and
AEVAL, respectively. Although the trigger threshold for each flag is defined with eight bits, the effective
number of threshold bits in the comparison depends on the configuration. The effective number of
threshold bits corresponds to the range of active bits in the FIFO address space (Table 2-94).

Table 2-94 « FIFO Flag Logic

Inactive Inactive DIFF
Mode AEVAL/AFVAL Bits Bits (setto 0) | DIFF Comparison to AFVAL/AEVAL
Non-cascade [7:4] [15:12] DIFF[11:8] withAE/FVAL[3:0]
Cascade 2 blocks [7:5] [15:13] DIFF[12:8] withAE/FVAL[4:0]
Cascade 4 blocks [7:6] [15:14] DIFF[13:8] withAE/FVALI5:0]
Cascade 8 blocks [7] [15] DIFF[14:8] withAE/FVALI[6:0]
Cascade 16 blocks None None DIFF[15:8] withAE/FVAL[7:0]

Revision 18




Timing Characteristics

WD —| — RD
— AEMPTY
—EMPTY
— AFULL
— FULL
FWEN ——
FREN—
WCLK —>
RCLK—>
Cir
Figure 2-66 « FIFO Model
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Y

tekoxr

Figure 2-67 » FIFO Write Timing
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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
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Package Pin Assignments

BG729 BG729
Pin Pin
AX1000 Function Number AX1000 Function Number
VCCIBO B4 VCCIB4 w17
VCCIBO C4 VCCiB4 W18
VCCIBO J10 VCCIB5 AE4
VCCIBO J1 VCCIB5 AF4
VCCIBO J12 VCCIB5 AG4
VCCIBO K12 VCCIB5 V12
VCCIBO K13 VCCIB5 V13
VCCIB1 A24 VCCIB5 W10
VCCIB1 B24 VCCIB5 W11
VCCIB1 C24 VCCIB5 W12
VCCIB1 J16 VCCIB6 AD1
VCCIB1 J17 VCCIB6 AD2
VCCIB1 J18 VCCIB6 AD3
VCCIB1 K15 VCCIB6 R10
VCCIB1 K16 VCCIB6 T10
VCCIB2 D25 VCCIB6 T9
VCCIB2 D26 VCCIB6 U9
VCCIB2 D27 VCCIB6 V9
VCCIB2 K19 VCcCIB7 D1
VCCIB2 L19 VCcCIB7 D2
VCCIB2 M18 VCCIB7 D3
VCCIB2 M19 VCcCIB7 K9
VCCIB2 N18 VCCIB7 L9
VCCIB3 AD25 VCCIB7 M10
VCCIB3 AD26 VCCIB7 M9
VCCIB3 AD27 VCcCIB7 N10
VCCIB3 R18 VCOMPLA B13
VCCIB3 T18 VCOMPLB A14
VCCIB3 T19 VCOMPLC A15
VCCIB3 u19 VCOMPLD J15
VCCIB3 V19 VCOMPLE AG15
VCCIB4 AE24 VCOMPLF W15
VCCIB4 AF24 VCOMPLG AC14
VCCIB4 AG24 VCOMPLH W13
VCCIB4 V15 VPUMP D24
VCCIB4 V16
VCCIB4 W16
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Axcelerator Family FPGAs

FG324 FG324 FG324

Pin Pin Pin
AX125 Function Number AX125 Function Number AX125 Function Number

Bank O I016PB1F1 C15 I033NB3F3 R18
IO00NBOFO C5 I017NB1F1 E14 I033PB3F3 P18
I000PBOFO C4 I017PB1F1 E13 I034NB3F3 N15
I001NBOFO A3 Bank 2 1034PB3F3 M15
1001PBOFO A2 I018NB2F2 G14 I035NB3F3 M16
I002NBOFO Cc7 I018PB2F2 F14 I035PB3F3 M17
1002PBOF0 C6 IO19NB2F2 D16 I036NB3F3 P16
I003NBOFO B5 I019PB2F2 D15 1036PB3F3 N16
I003PBOFO B4 IO20NB2F2 C18 I037NB3F3 R17
I004NBOFO A5 I020PB2F2 B18 1037PB3F3 P17
1004PBOFO A4 I021NB2F2 D17 I038NB3F3 N14
IO05NBOFO A7 1021PB2F2 c17 I038PB3F3 M14
I005PBOF0 A6 I022NB2F2 F17 I0O39NB3F3 u18
I006NBOFO B7 1022PB2F2 E17 I039PB3F3 T18
I006PBOFO B6 I023NB2F2 G16 I040NB3F3 R16
I007NBOFO/HCLKAN C9 I023PB2F2 F16 1040PB3F3 T17
1007PBOFO/HCLKAP C8 I024NB2F2 E18 I041NB3F3 P13
IO08NBOFO/HCLKBN B10 1024PB2F2 D18 1041PB3F3 P14

1008PBOFO/HCLKBP B9 I025NB2F2 G18 Bank 4
Bank 1 I025PB2F2 F18 I042NB4F4 T13
IO09NB1F1/HCLKCN D11 I026NB2F2 H17 1042PB4F4 T14
I009PB1F1/HCLKCP D10 1026PB2F2 G17 I043NB4F4 u15
I010NB1F1/HCLKDN C12 I027NB2F2 J16 1043PB4F4 T15
I010PB1F1/HCLKDP Cc11 1027PB2F2 H16 I044NB4F4 u13
IO11NB1F1 A15 I028NB2F2 J18 1044PB4F4 u14
I011PB1F1 A14 1028PB2F2 H18 I045NB4F4 V15
I012NB1F1 B14 I0O29NB2F2 K17 1045PB4F4 V16
1012PB1F1 B13 I029PB2F2 J17 I046NB4F4 V13
I013NB1F1 A17 Bank 3 1046PB4F4 V14
1013PB1F1 A16 IO30NB3F3 N18 I047NB4F4 V12
I014NB1F1 D13 IO30PB3F3 M18 1047PB4F4 u12
1014PB1F1 D12 IO31NB3F3 L18 I048NB4F4 V10
I015NB1F1 C14 I031PB3F3 K18 1048PB4F4 V11
1015PB1F1 C13 I032NB3F3 L16 I049NB4F4/CLKEN T10
I016NB1F1 B16 I032PB3F3 L17 I049PB4F4/CLKEP T
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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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Axcelerator Family FPGAs

FG484 FG484 FG484

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

10108PB5F10 AA10 I0127NB6F12 P7 10146NB6F13 M3
I0110NB5F10 AB9 10127PB6F 12 R7 10146PB6F13 N3

I0110PB5F10 AB10 I0128NB6F12 V1 Bank 7
I0111NB5F10 Y8 I0128PB6F12 W1 I0147NB7F14 K7
10111PB5F10 Y9 I0129NB6F12 us 10147PB7F 14 L7
I0112NB5F10 AB7 I0129PB6F12 T5 I0148NB7F14 M2
I0113NB5F10 W8 I0130NB6F12 T 10148PB7F14 N1
10113PB5F10 W9 10130PB6F 12 U1 I0149NB7F 14 K5
10114NB5F 11 AA7 I0131NB6F12 P6 10149PB7F14 L5
10114PB5F 11 AA8 I0131PB6F12 R6 I0150NB7F14 L3
I0115NB5F 11 AB5 I0132NB6F12 T4 I0150PB7F 14 L2
10115PB5F 11 AB6 I0132PB6F12 u4 I0151NB7F14 K6
10116NB5F 11 Y6 I0133NB6F12 u2 10151PB7F14 L6
10116PB5F 11 Y7 I0134NB6F12 T3 I0152NB7F14 K2
10117NB5F 11 us 10134PB6F 12 U3 10152PB7F 14 K1
10117PB5F 11 U9 I0135NB6F12 P5 I0153NB7F14 K4
I0118NB5F 11 AA5 I0135PB6F12 R5 10153PB7F 14 K3
10118PB5F 11 AAB I0136NB6F13 R2 I0154NB7F 14 H3
I0119NB5F 11 AA4 10136PB6F 13 T2 10154PB7F14 J3
10119PB5F 11 AB4 I0138NB6F13 P4 I0155NB7F 14 H5
I0120NB5F 11 Y4 10138PB6F 13 R4 10155PB7F 14 J5
I0120PB5F 11 Y5 IO139NB6F13 N2 I0156NB7F14 H4
I0121NB5F 11 W6 I0139PB6F13 P2 10156PB7F 14 J4
10121PB5F 11 W7 I0140NB6F13 P3 I0157NB7F 14 H2
I0122NB5F 11 V3 10140PB6F 13 R3 10157PB7F14 J2
10122PB5F 11 W3 I0141NB6F13 M6 I0158NB7F15 H1
I0123NB5F 11 T7 10141PB6F 13 N6 10158PB7F15 J1
10123PB5F 11 T8 I0142NB6F13 P1 I0159NB7F15 F1
I0124NB5F 11 V4 I0142PB6F13 R1 I0159PB7F15 G1
10124PB5F 11 W5 I0143NB6F13 M5 I0160NB7F15 F2
I0125NB5F 11 V6 10143PB6F 13 N5 10160PB7F15 G2
10125PB5F 11 V7 I0144NB6F13 M4 I0161NB7F15 H6
Bank 6 10144PB6F 13 N4 10161PB7F15 J6
10126NB6F12 V2 I0145NB6F13 M7 I0162NB7F15 F3
10126PB6F 12 W2 I0145PB6F13 N7 10162PB7F15 G3
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Package Pin Assignments

FG896 FG896 FG896

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

10245PB5F23 AG8 I0263NB6F24 AD3 10281PB6F26 Y2
10246NB5F23 AD8 10263PB6F24 AE3 10282NB6F26 V5
10246PB5F23 AD9 I0264NB6F24 AB6 10282PB6F26 W5
10247NB5F23 AG7 10264PB6F24 AC6 10284NB6F26 V7
10247PB5F23 AH7 I0265NB6F24 AD1 10284PB6F26 V6
I0248NB5F23 AK5 10265PB6F24 AE1 10285NB6F26 W3
I0249NB5F23 AJ5 I0266NB6F24 AA8 10285PB6F26 W4
10249PB5F23 AJ6 10266PB6F24 AB8 10286NB6F26 us
I0250NB5F23 AC8 I0267NB6F25 AB5 10286PB6F26 U9
10250PB5F23 AC9 10267PB6F25 AC5 10287NB6F26 W1
I0251NB5F23 AH6 I0268NB6F25 AB3 10287PB6F26 W2
10251PB5F23 AG6 10268PB6F25 AC3 10288NB6F26 u7
10252NB5F23 AF6 I0269NB6F25 AC2 10288PB6F26 ue
10252PB5F23 AF7 10269PB6F25 AD2 10290NB6F27 U4
10253NB5F23 AG2 I0270NB6F25 Y7 10290PB6F27 V4
10253PB5F23 AG1 10270PB6F25 AA7 10291NB6F27 u3
I0254NB5F23 AE7 I0271NB6F25 AA4 10291PB6F27 V3
10254PB5F23 AES8 10271PB6F25 AB4 10292NB6F27 T5
I0255NB5F23 AG5 I0272NB6F25 Y6 10292PB6F27 us
10255PB5F23 AH5 10272PB6F25 AAB 10293NB6F27 u2
I0256NB5F23 AJ4 I0273NB6F25 AB1* 10293PB6F27 V2
10256PB5F23 AK4 10273PB6F25 AE2* 10294NB6F27 T8
Bank 6 I0274NB6F25 w8 10294PB6F27 T9
I0257NB6F24 AE4 10274PB6F25 Y8 10296NB6F27 T1
10257PB6F24 AF4 I0275NB6F25 Y5 10296PB6F27 U1
10258NB6F24 AB7 10275PB6F25 AA5 10298NB6F27 T7
10258PB6F24 AC7 I0277NB6F25 AA2 10298PB6F27 T6
I0259NB6F24 AD5 10277PB6F25 AA1 10299NB6F27 R2
10259PB6F24 AE5 I0278NB6F26 W6 10299PB6F27 T2

I0260NB6F24 AF1 10278PB6F26 W7 Bank 7
10260PB6F24 AF2 I0279NB6F26 Y3 I0300NB7F28 R8
1026 1NB6F24 AF3 10279PB6F26 Y4 10300PB7F28 R9
10261PB6F24 AG3 I0280NB6F26 V8 I0302NB7F28 R4
10262NB6F24 AC4 10280PB6F26 V9 10302PB7F28 R5
10262PB6F24 AD4 I0281NB6F26 Y1 I0303NB7F28 P1
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4 — Datasheet Information

List of Changes

The following table lists critical changes that were made in the current version of the document.

Revision

Changes

Page

Revision 18
(March 2012)

Table 2-1 « Absolute Maximum Ratings was updated to correct the maximum
DC core supply voltage (VCCA) from 1.6V to 1.7V (SAR 36786). The
maximum input voltage (V1) was corrected from 3.75 V to 4.1 V (SAR 35419).

21

Values for tristate leakage current |0Z, and IIH and IIL were added to Table 2-3
« Standby Current (SARs 35774, 32021).

2-2

Figure 2-2 « VCCPLX and VCOMPLX Power Supply Connect was updated to
correct the units for the resistance from "W" to Q (SAR 36415).

2-9

In the Introduction to the "User 1/0s" section, the following sentence was added
to clarify the slew rate setting (SAR 34943):

The slew rate setting is effective for both rising and falling edges.

2-1

Figure 2-3 « Use of an External Resistor for 5 V Tolerance was revised to show
the VCCI and GND clamp diodes. The explanatory text above the figure was
revised as well (SAR 34942).

EQ 3 for 5V tolerance was corrected to change Vdiode from 0.6 V to 0.7 V
(SAR 36786).

Additional information was added to the "Using the Weak Pull-Up and Pull-Down
Circuits" section to clarify how the weak pull-up and pull-down resistors are
physically implemented (SAR 34945).

The description for the Cjyc k parameter in Table 2-18 « Input Capacitance was
changed from "Input capacitance on clock pin" to "Input capacitance on HCLK
and RCLK pin" (SAR 34944).

2-21

Table 2-19 ¢ I/O Input Rise Time and Fall Time* is new (SAR 34942).

2-21

The minimum VIL for 1.5V LVCMOS and PCI was corrected from —0.5 to —0.3 in
Table 2-29 « DC Input and Output Levels and Table 2-33 « DC Input and Output
Levels (SAR 34358).

2-38, 2-40

Support for simulating the GCLR/ GPSET feature in the Axcelerator Family was
added in Libero software v9.0 SPI1. Reference to the section explaining this in
the Antifuse Macro Library Guide was added to the "R-Cell" section (SAR
26413).

2-58

The enable signal in Figure 2-32 « R-Cell Delays was corrected to show it is
active low rather than active high (SAR 34946).

2-59

Revision 17
(September 2011)

The versioning system for datasheets has been changed. Datasheets are
assigned a revision number that increments each time the datasheet is revised.
The "Axcelerator Family Device Status" table indicates the status for each
device in the device family.

The "Features" section, "Programmable Interconnect Element" section, and
"Security" section were revised to clarify that although no existing security
measures can give an absolute guarantee, Microsemi FPGAs implement the
best security available in the industry (SAR 32865).

i, 1-1, 2-108
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