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Axcelerator Family FPGAs

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

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

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

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

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

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

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

5V—/_ =33V
* 20X

5V 33V

Figure 2-4 « Bus Switch IDTQS32X2384

Simultaneous Switching Outputs (SSO)

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

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

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

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

Table 2-22 « 3.3 V LVTTL I/O Module

Worst-Case Commercial Conditions VCCA =1.425V, VCCI=3.0V, T; = 70°C (continued)

-2 Speed -1 Speed Std Speed
Parameter Description Min. Max. [ Min. Max. | Min. Max. |Units
LVTTL Output Drive Strength =3 (16 mA) / High Slew Rate
top Input Buffer 1.68 1.92 226 | ns
tpy Output Buffer 3.12 3.56 418 | ns
tenzL Enable to Pad Delay through the Output Buffer—Z to 3.54 4.04 475 | ns
Low
teNzH Enable to Pad Delay through the Output Buffer—Z to 2.78 3.17 3.72 | ns
High
tenLz Enable to Pad Delay through the Output Buffer—Low 1.91 1.93 193 | ns
toZ
tENHZ Enable to Pad Delay through the Output Buffer—High 2.58 2.59 260 | ns
toZ
tiocLkQ Sequential Clock-to-Q for the I/O Input Register 0.67 0.77 090 | ns
tiocLky Clock-to-output Y for the 1/0O Output Register and the 0.67 0.77 0.90 | ns
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
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 0.15 017 | 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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Detailed Specifications

Vertical and Horizontal Routing

Vertical and Horizontal Tracks provide both local and long distance routing (Figure 2-37 on page 2-62).
These tracks are composed of both short-distance, segmented routing and across-chip routing tracks
(segmented at core tile boundaries). The short-distance, segmented routing resources can be
concatenated through antifuse connections to build longer routing tracks.

These short-distance routing tracks can be used within and between SuperClusters or between modules
of non-adjacent SuperClusters. They can be connected to the Output Tracks and to any logic module
input (R-cell, C-cell, Buffer, and TX module).

The across-chip horizontal and vertical routing provides long-distance routing resources. These
resources interface with the rest of the routing structures through the RX and TX modules (Figure 2-37).
The RX module is used to drive signals from the across-chip horizontal and vertical routing to the Output
Tracks within the SuperCluster. The TX module is used to drive vertical and horizontal across-chip
routing from either short-distance horizontal tracks or from Output Tracks. The TX module can also be
used to drive signals from vertical across-chip tracks to horizontal across-chip tracks and vice versa.

FastConnect

R CHI\|

i@y

i Qutput Track
Antifuses FX lx—‘ T T‘F WP Tree

C|C|R C|C|R
" X [RX | Rlx /

EHHML EN NN

Figure 2-36 « FastConnect Routing

Horizontal
Tracks

N

Output Track

Antifuse

o

Vertical
Tracks

Figure 2-37 « Horizontal and Vertical Tracks
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Timing Characteristics

Table 2-65 « AX125 Predicted Routing Delays
Worst-Case Commercial Conditions VCCA =1.425V, T; =70°C

& Microsemi

Axcelerator Family FPGAs

—2 Speed —1 Speed Std Speed

Parameter Description Typical Typical Typical Units
Predicted Routing Delays

toc DirectConnect Routing Delay, FO1 0.11 0.12 0.15 ns
tec FastConnect Routing Delay, FO1 0.35 0.39 0.46 ns
trRD1 Routing delay for FO1 0.35 0.40 0.47 ns
trRD2 Routing delay for FO2 0.38 0.43 0.51 ns
trRD3 Routing delay for FO3 0.43 0.48 0.57 ns
trRD4 Routing delay for FO4 0.48 0.55 0.64 ns
trD5 Routing delay for FO5 0.55 0.62 0.73 ns
trRD6 Routing delay for FO6 0.64 0.72 0.85 ns
trRD7 Routing delay for FO7 0.79 0.89 1.05 ns
trRD8 Routing delay for FO8 0.88 0.99 1.17 ns
trRD16 Routing delay for FO16 1.49 1.69 1.99 ns
trRD32 Routing delay for FO32 2.32 2.63 3.10 ns
Table 2-66 « AX250 Predicted Routing Delays

Worst-Case Commercial Conditions VCCA =1.425V, T; =70°C
-2 Speed —1 Speed Std Speed

Parameter Description Typical Typical Typical Units
Predicted Routing Delays

toc DirectConnect Routing Delay, FO1 0.11 0.12 0.15 ns
tec FastConnect Routing Delay, FO1 0.35 0.39 0.46 ns
trRD1 Routing delay for FO1 0.39 0.45 0.53 ns
trRp2 Routing delay for FO2 0.41 0.46 0.54 ns
trD3 Routing delay for FO3 0.48 0.55 0.64 ns
trRD4 Routing delay for FO4 0.56 0.63 0.75 ns
trRD5 Routing delay for FO5 0.60 0.68 0.80 ns
trRD6 Routing delay for FO6 0.84 0.96 1.13 ns
trp7 Routing delay for FO7 0.90 1.02 1.20 ns
trRD8 Routing delay for FO8 1.00 1.13 1.33 ns
trRD16 Routing delay for FO16 2.17 2.46 2.89 ns
trRD32 Routing delay for FO32 3.55 4.03 4.74 ns
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PLLRCLK and PLLHCLK
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Axcelerator Family FPGAs

PLLRCLK (PLLHCLK) is used to drive global resource CLK (HCLK) from a PLL (Figure 2-44).

— RefCLK CLK1 [—

PLL
—FB CLK2 |—

PLLRCLK
PLLHCLK

Clock
Network

Figure 2-44 « PLLRCLK and PLLHCLK

Using Global Resources with PLLs

Each global resource has an associated PLL at its root. For example, PLLA can drive HCLKA, PLLE can

drive CLKE, etc. (Figure 2-45).

RefCLK
== PLLA
1

HCLKAN == -1 FB

CLK1

CLKZ—

PLLHCLK

HCLKA
Network

Figure 2-45 « Example of HCLKA Driven from a PLL with External Clock Source

In addition, each clock pin of the package can be used to drive either its associated global resource or
PLL. For example, package pins CLKEP and CLKEN can drive either the RefCLK input of PLLE or

CLKE.

There are two macros required when interfacing the embedded PLLs with the global resources: PLLINT

and PLLOUT.
PLLINT

This macro is used to drive the RefCLK input of the PLL internally from user signals.

PLLOUT

This macro is used to connect either the CLK1 or CLK2 output of a PLL to the regular routing network

(Figure 2-46).

PLLINT

RefCLK

PLLA
—{FB

CLK1

CLK2

PLLHCLK

PLLOUT

HCLKA
Network

Figure 2-46 « Example of PLLINT and PLLOUT Usage
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Axcelerator Family FPGAs

Sample Implementations

Frequency Synthesis

Figure 2-53 illustrates an example where the PLL is used to multiply a 1565.5 MHz external clock up to
622 MHz. Note that the same PLL schematic could use an external 350 MHz clock, which is divided
down to 155 MHz by the FPGA internal logic.

Figure 2-54 illustrates the PLL using both dividers to synthesize a 133 MHz output clock from a 155 MHz
input reference clock. The input frequency of 155 MHz is multiplied by 6 and divided by 7, giving a CLK1
output frequency of 132.86 MHz. When dividers are used, a given ratio can be generated in multiple
ways, allowing the user to stay within the operating frequency ranges of the PLL.

Power-Down DividerJ
6
Lock
Y [ >
RefCLK /i Delay
Delay Line = =
155.5 MHz Y Match Y
A i CLK1
PLL —— /j —>
FB
Delay Line e /i —
® /j Delay | CLK2
A A A Match [~
I T 1
l 622 MHz
| 5 6 3
FBMuxSel DelayLine Dividerl LowFreq Osc
+4

Figure 2-53 « Using the PLL 155.5 MHz In, 622 MHz Out

Adjustable Clock Delay

Figure 2-55 illustrates using the PLL to delay the reference clock by employing one of the adjustable
delay lines. In this case, the output clock is delayed relative to the reference clock. Delaying the
reference clock relative to the output clock is accomplished by using the delay line in the feedback path.
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Axcelerator Family FPGAs

Table 2-92 « Eight 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 5.78 6.58 7.74 ns
tWDAHD Write Data Hold vs. WCLK 0.00 0.00 0.00 ns
twADSU Write Address Setup vs. WCLK 5.78 6.58 7.74 ns
tWADHD Write Address Hold vs. WCLK 0.00 0.00 0.00 ns
twENSU Write Enable Setup vs. WCLK 5.78 6.58 7.74 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 5.13 5.13 5.13 ns
twekp WCLK Minimum Period 5.88 5.88 5.88 ns
Read Mode

tRADSU Read Address Setup vs. RCLK 6.75 7.69 9.04 ns
tRADHD Read Address Hold vs. RCLK 0.00 0.00 0.00 ns
tRENSU Read Enable Setup vs. RCLK 6.75 7.69 9.04 ns
tRENHD Read Enable Hold vs. RCLK 0.00 0.00 0.00 ns
tRCK2RD1 RCLK-To-OUT (Pipelined) 3.39 3.86 4.54 ns
tRCK2RD2 RCLK-To-OUT (Non-Pipelined) 4.93 5.62 6.61 ns
tRCLKH RCLK Minimum High Pulse Width 0.73 0.73 0.73 ns
tRCLKL RCLK Minimum Low Pulse Width 5.77 5.77 5.77 ns
trekp RCLK Minimum Period 6.50 6.50 6.50 ns

Note: Timing data for these eight cascaded RAM blocks uses a depth of 32,768. For all other combinations, use
Microsemi’s timing software.
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Detailed Specifications

Programming

Device programming is supported through the Silicon Sculptor Il, a single-site, robust and compact
device programmer for the PC. Up to four Silicon Sculptor IIs can be daisy-chained and controlled from a
single PC host. With standalone software for the PC, Silicon Sculptor Il is designed to allow concurrent
programming of multiple units from the same PC when daisy-chained.

Silicon Sculptor Il programs devices independently to achieve the fastest programming times possible.
Each fuse is verified by Silicon Sculptor Il to ensure correct programming. Furthermore, at the end of
programming, there are integrity tests that are run to ensure that programming was completed properly.
Not only does it test programmed and nonprogrammed fuses, Silicon Sculptor |l also provides a self-test
to test its own hardware extensively.

Programming an Axcelerator device using Silicon Sculptor Il is similar to programming any other antifuse
device. The procedure is as follows:

1. Load the *.AFM file.

2. Select the device to be programmed.

3. Begin programming.
When the design is ready to go to production, Microsemi offers device volume-programming services
either through distribution partners or via our In-House Programming Center.
In addition, BP Microsystems offers multi-site programmers that provide qualified support for Axcelerator
devices.
For more details on programming the Axcelerator devices, please refer to the Silicon Sculptor 1l User’s
Guide.

2-110
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Axcelerator Family FPGAs

FG324 FG324 FG324
Pin Pin Pin
AX125 Function Number AX125 Function Number AX125 Function Number
GND R4 NC N4 VCCA M8
GND T16 NC N5 VCCA M9
GND T3 NC R12 VCCA P4
GND u17 NC R13 VCCA R15
GND u2 NC R6 VCCPLA D8
GND V1 NC R7 VCCPLB E7
GND V18 NC T12 VCCPLC B11
GND/LP E5 NC T6 VCCPLD E11
NC A10 NC u16 VCCPLE R11
NC A11 NC V17 VCCPLF P12
NC A12 PRA E9 VCCPLG us
NC A13 PRB D9 VCCPLH P8
NC A8 PRC P10 VCCDA B3
NC A9 PRD R10 VCCDA D14
NC B12 TCK E6 VCCDA E10
NC F15 TDI D7 VCCDA J2
NC F4 TDO D5 VCCDA K16
NC G15 T™MS D4 VCCDA P15
NC G4 TRST D6 VCCDA P9
NC H14 VCCA E15 VCCDA R5
NC H15 VCCA G10 VCCIBO F7
NC H5 VCCA G11 VCCIBO F8
NC J1 VCCA G5 VCCIBO F9
NC J14 VCCA G8 VCCIB1 F10
NC J15 VCCA G9 VCCIB1 F11
NC J5 VCCA H12 VCCIB1 F12
NC K14 VCCA H7 VCCIB2 G13
NC K15 VCCA J12 VCcCIiB2 H13
NC K5 VCCA J7 VCcCIB2 J13
NC L14 VCCA K12 VCCIB3 K13
NC L15 VCCA K7 VCCIB3 L13
NC L5 VCCA L12 VCCIB3 M13
NC M4 VCCA L7 VCCIB4 N10
NC M5 VCCA M10 VCCIB4 N11
NC N17 VCCA M11 VCcCiB4 N12

Revision 18 3-19



& Microsemi

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

Revision 18




& Microsemi

Package Pin Assignments

FG484 FG484 FG484
Pin Pin Pin
AX500 Function Number AX500 Function Number AX500 Function Number
1054PB2F5 H22 I072PB3F6 P20 IO90NB4F8 Y17
IO55NB2F5 L17 I073PB3F6 R19 I090PB4F8 Y18
I055PB2F5 K17 IO74NB3F7 V21 I091NB4F8 V15
IO56NB2F5 K21 I074PB3F7 u21 1091PB4F8 V16
I056PB2F5 K22 IO75NB3F7 V22 1092PB4F8 AB17
IO58NB2F5 L20 I075PB3F7 u22 I093NB4F8 Y15
1058PB2F5 K20 IO76NB3F7 u20 1093PB4F8 Y16
IO59NB2F5 L18 I076PB3F7 T20 I094NB4F9 AA16
I059PB2F5 K18 IO77NB3F7 R17 1094PB4F9 AA17
IO60NB2F5 M21 I077PB3F7 P17 I095NB4F9 AB14
I060PB2F5 L21 I078NB3F7 W21 1095PB4F9 AB15
I061NB2F5 L16 I078PB3F7 W22 I096NB4F9 W15
1061PB2F5 K16 IO79NB3F7 T18 1096PB4F9 W16
I062NB2F5 M19 I079PB3F7 R18 I097NB4F9 AA13
1062PB2F5 L19 IO80NB3F7 W20 1097PB4F9 AB13
Bank 3 I080PB3F7 V20 I098NB4F9 AA14
I063NB3F6 N16 IO81NB3F7 u19 1098PB4F9 AA15
1063PB3F6 M16 I081PB3F7 T19 IO100NB4F9 Y14
I064NB3F6 P22 IO82NB3F7 u18 I0100PB4F9 W14
1064PB3F6 N22 I082PB3F7 V19 I0101NB4F9 Y12
I0O65NB3F6 N20 IO83NB3F7 R16 I0101PB4F9 Y13
1065PB3F6 M20 I083PB3F7 P16 I0102NB4F9 AA11
IO66NB3F6 P21 Bank 4 I0102PB4F9 AA12
1066PB3F6 N21 I084NB4F8 AB18 I0103NB4F9/CLKEN V12
I067NB3F6 N18 I084PB4F8 AB19 10103PB4F9/CLKEP V13
1067PB3F6 N19 IO85NB4F8 T15 10104NB4F9/CLKFN W11
IO68NB3F6 T22 I085PB4F8 T16 10104PB4F9/CLKFP w12
I068PB3F6 R22 IO86NB4F8 AA18 Bank 5
IO69NB3F6 N17 I086PB4F8 AA19 IO105NB5F10/CLKGN u10
I069PB3F6 M17 IO87NB4F8 W17 I0105PB5F 10/CLKGP Ut
IO70NB3F6 T21 I087PB4F8 V17 I0106NB5F10/CLKHN V9
I070PB3F6 R21 IO88NB4F8 Y19 I0106PB5F10/CLKHP V10
I071NB3F6 P18 I088PB4F8 W18 10107NB5F10 Y10
1071PB3F6 P19 IO89NB4F8 u14 10107PB5F10 Y11
I072NB3F6 R20 I089PB4F8 u15 I0108NB5F10 AA9
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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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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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Package Pin Assignments

FG676 FG676 FG676
Pin Pin Pin
AX500 Function Number AX500 Function Number AX500 Function Number

GND R10 NC A22 NC Cc4
GND R11 NC A24 NC D1
GND R12 NC A25 NC D13
GND R13 NC AA11 NC D14
GND R14 NC AA19 NC D17
GND R15 NC AA20 NC D18
GND R16 NC AA4 NC D2
GND R17 NC AA5 NC D26
GND T10 NC AA6 NC D3
GND T11 NC AA7 NC D9
GND T12 NC AA8 NC E1
GND T13 NC AA9 NC E18
GND T14 NC AB1 NC E23
GND T15 NC AB11 NC E24
GND T16 NC AB17 NC E26
GND T17 NC AB18 NC E3
GND u10 NC AB19 NC E4
GND u11 NC AB20 NC E9
GND u12 NC AB8 NC F1
GND u13 NC AB9 NC F18
GND u14 NC AC1 NC F20
GND u15 NC AC13 NC F21
GND u16 NC AC14 NC F22
GND u17 NC AC25 NC F23
GND V18 NC AD1 NC F24
GND V9 NC AD11 NC F4
GND W1 NC AD16 NC F6
GND w19 NC AD25 NC F7
GND W26 NC AE1 NC G21
GND w8 NC AF2 NC G22
GND Y20 NC AF25 NC H21
GND Y7 NC B11 NC H22
GND/LP C2 NC B24 NC H23
NC A11 NC B4 NC H5
NC A21 NC C16 NC H6

3-42
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Package P

in Assignments

FG896

A1 Ball Pad Corner
21 ;

302928 2726 2524 232221201918 1716151413121110 9 8 7 6 5 4 3

J

A\

O0000O00O0O00O0OO0OOOOOOOOOOOOOOOOO
O00000O0O0O0O0OOOOOOOOOOOOOOOOOOOO

0000000000000 O0O00O000O0OO0O0O0O0O0O0
0000000000000 OOOOOOOOOOOOOOOO0O
0000000000000 OOOOOOOOOOOOOOOO0O
0000000000000 O0O0O0O0O0O0OOO0OOOOOO0O
0000000000 ODOOOOO0O0OOOOOOOOOOO0OO
O0O00000000ODOOO0OOOOOOOOOOOOOOOO
OC000000000O00O0O0O0OOOOOOOOOOOOO0OO
OC000000O000O0DOOOO0O0O0O0OOOOOOOOOOO0O
OC000000000O0DO0OOO00O0O0O0OOOOOOOOO0O
0000000000000 OOO0OO0O0OOOOOOOOO0O
0000000000 ODOOOOOOOOOOOOOOOOOOO
0000000000000 O000O0O00O0O0O0OOO0O00O00O0
0000000000 ODOOOOO0OO0OOOOOOOOOO0O
0000000000 ODOOOOO0OO0OOOOOOOOOOO0O
0000000000000 0O00O000OOO0OOO0O00O00O0
0000000000 ODOOOOOOOOOOOOOOOOOOO
0000000000000 O0OOOOOOOOOOOOOOOO
0000000000000 0OO0O0OO0OOOOOOOOOOO
O00000O0O0O0O0OOOOOOOOOOOOOOOOOOOO
O00000O0O0O0O0OO0OOOOOOOOOOOOOOOOOOO
O000000O00000O0OOO0O0O0O0O0OOO0OOOOO0O0O0
O000000000O00O0OOOOOOOOOOOOOOOO0O
0000000000000 OOOOOOOOOOOOOO0O0O0
0000000000000 O0O0O0O0O0O0OOOOO0OOOO0O

0000000000000 OOO0OOOOOO0OOOOOOOO
000000000000 OOOOOOOOOOOOOOOOOO
0000000000000 O0OOOOOOOOOOOOOOO
O0000000000O0OOOOOOOOOOOO0OOOO0

;-<§<C—|;U'UZ§I_X‘—IG)T| mooOw>»

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

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

I065PB1F6 H20 IO85NB1F7 F25 I0102PB2F9 D30
I0O66NB1F6 B23 I085PB1F7 E25 I0103NB2F9 L26
I066PB1F6 B21 Bank 2 I0103PB2F9 K26
IO67NB1F6 H21 IO86NB2F8 G26 I0104NB2F9 F29
I067PB1F6 G21 I086PB2F8 G25 IO105NB2F9 M25
IO68NB1F6 D22 IO87NB2F8 K23 I0105PB2F9 L25
I068PB1F6 Cc22 I087PB2F8 J23 I0O106NB2F9 K30
I0O69NB1F6 A25 IO88NB2F8 J24 I0106PB2F9 K29
I069PB1F6 A24 I088PB2F8 H24 10107NB2F10 M23
IO70NB1F6 F22 IO89NB2F8 E29 10107PB2F10 M24
I070PB1F6 E22 IO89PB2F8 D29 I0109NB2F10 M27
IO71NB1F6 F21 IO90NB2F8 F27 10109PB2F 10 L27
I071PB1F6 E21 IO90PB2F8 E27 I0110NB2F10 M28
I073NB1F6 C24 I091NB2F8 H26 I0110PB2F10 L28
I073PB1F6 Cc23 I091PB2F8 H25 I0111NB2F10 N22
I074NB1F6 D24 I092NB2F8 G28 10111PB2F10 N23
I074PB1F6 D23 I092PB2F8 F28 I0112NB2F10 M29
IO75NB1F6 H23 IO93NB2F8 J26 I0112PB2F10 L29
I075PB1F6 H22 I093PB2F8 J25 I0113NB2F10 N26
I076NB1F7 B25 I094NB2F8 H27 I0113PB2F10 M26
I076PB1F7 B24 I094PB2F8 G27 I0114NB2F10 M30
I078NB1F7 B26 IO95NB2F8 H29 I0114PB2F10 L30
I078PB1F7 A26 I095PB2F8 G29 I0115NB2F10 N28
IO79NB1F7 F23 IO96NB2F9 G30 I0115PB2F10 N27
I079PB1F7 E23 I096PB2F9 F30 I0117NB2F10 N25
IO80NB1F7 D25 I0O97NB2F9 K25 I0117PB2F10 N24
I080PB1F7 C25 I097PB2F9 K24 10118NB2F 11 N29
I081NB1F7 G23 IO98NB2F9 J28 I0119NB2F 11 P22
1081PB1F7 G22 I098PB2F9 H28 I0119PB2F 11 P23
I082NB1F7 B27 IO99NB2F9 L23 I0121NB2F 11 P25
I082PB1F7 A27 I099PB2F9 L24 10121PB2F 11 P24
IO83NB1F7 F24 I0100NB2F9 K27 I0122NB2F 11 P28
I083PB1F7 E24 10100PB2F9 J27 10122PB2F 11 P27
I084NB1F7 D26 10101PB2F9 J30 I0123NB2F 11 R26
1084PB1F7 C26 I0102NB2F9 E30 I0123PB2F 11 P26
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Axcelerator Family FPGAs

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

I0155PB3F 14 AC29 10172PB4F16 AH27 I0O190NB4F17 AH22
I0156NB3F14 AE30 10173NB4F16 AJ27 I0190PB4F 17 AH23
I0156PB3F 14 AD30 10173PB4F 16 AJ28 I0191NB4F17 AJ23
I0157NB3F 14 AC26 I0174NB4F16 AL27 I0191PB4F17 AJ24
I0157PB3F14 AB26 I0174PB4F 16 AL28 I0192NB4F17 AG21
I0158NB3F 14 AH33 I0175NB4F 16 AM28 I0192PB4F17 AG22
I0158PB3F 14 AG33 10175PB4F 16 AM29 I0193NB4F18 AP23
I0159NB3F 14 AD27 I0176NB4F16 AG25 I0193PB4F 18 AP24
I0159PB3F 14 AC27 10176PB4F 16 AG26 I0194NB4F18 AN22
IO160NB3F 14 AG32 I0177NB4F16 AK26 I0194PB4F18 AN23
I0160PB3F14 AF32 I0177PB4F16 AK27 IO195NB4F18 AM23
I0161NB3F15 AG31 I0178NB4F16 AF25 I0195PB4F18 AL23
I0161PB3F15 AF31 10178PB4F 16 AE25 I0196NB4F18 AF21
I0162NB3F15 AF29 I0179NB4F16 AP28 I0196PB4F 18 AF22
I0162PB3F 15 AE29 10179PB4F16 AN28 I0197NB4F18 AL22
I0163NB3F15 AE28 I0180NB4F16 AJ25 I0197PB4F18 AM22
I0163PB3F15 AD28 I0180PB4F 16 AJ26 IO198NB4F18 AE21
I0164NB3F15 AG30 I0181NB4F17 AM26 I0198PB4F18 AE22
I0164PB3F15 AF30 10181PB4F17 AM27 I0199NB4F18 AJ21
I0165NB3F15 AE26 I0182NB4F17 AF24 I0199PB4F 18 AJ22
I0165PB3F 15 AD26 10182PB4F17 AE24 IO200NB4F18 AK21
I0166NB3F15 AJ30 I0183NB4F17 AH24 I0200PB4F18 AK22
I0166PB3F15 AH30 I0183PB4F17 AH25 I0201NB4F18 AM21
I0167NB3F15 AG28 I0184NB4F17 AG23 I0201PB4F18 AL21
I0167PB3F15 AF28 10184PB4F17 AG24 I0202NB4F18 AE20
I0168NB3F15 AF27 I0185NB4F17 AL25 10202PB4F 18 AD20
I0168PB3F 15 AE27 10185PB4F 17 AL26 I0203NB4F19 AN21
IO169NB3F15 AH29 I0186NB4F17 AP25 I0203PB4F19 AP21
I0169PB3F15 AG29 10186PB4F17 AP26 I0204NB4F19 AP20
IO170NB3F15 AD25 I0187NB4F17 AK24 10204PB4F19 AN20
I0170PB3F15 AC25 10187PB4F17 AK25 I0205NB4F19 AN19

Bank 4 I0188NB4F17 AF23 I0205PB4F 19 AP19
I0171NB4F16 AP29 10188PB4F17 AE23 I0206NB4F19 AG20
I0171PB4F16 AN29 I0189NB4F17 AN24 10206PB4F19 AF20
I0172NB4F16 AH26 10189PB4F17 AM24 I0207NB4F19 AL19

Revision 18 3-75



& Microsemi

Axcelerator Family FPGAs

CQ208
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208
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1 K 1153
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208-Pin CQFP

101
102
103 &
104 °F

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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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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