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| SX-A Family FPGAs

Logic Module Design

The SX-A family architecture is described as a “sea-of-
modules” architecture because the entire floor of the
device is covered with a grid of logic modules with
virtually no chip area lost to interconnect elements or
routing. The Actel SX-A family provides two types of
logic modules: the register cell (R-celll) and the
combinatorial cell (C-cell).

The R-cell contains a flip-flop featuring asynchronous clear,
asynchronous preset, and clock enable, using the SO and S1
lines control signals (Figure 1-2). The R-cell registers feature
programmable clock polarity selectable on a register-by-
register basis. This provides additional flexibility while
allowing mapping of synthesized functions into the SX-A
FPGA. The clock source for the R-cell can be chosen from
either the hardwired clock, the routed clocks, or internal
logic.

The C-cell implements a range of combinatorial functions
of up to five inputs (Figure 1-3). Inclusion of the DB input
and its associated inverter function allows up to 4,000

different combinatorial functions to be implemented in a
single module. An example of the flexibility enabled by
the inversion capability is the ability to integrate a 3-input
exclusive-OR function into a single C-cell. This facilitates
construction of 9-bit parity-tree functions with 1.9 ns
propagation delays.

Module Organization

All C-cell and R-cell logic modules are arranged into
horizontal banks called Clusters. There are two types of
Clusters: Type 1 contains two C-cells and one R-cell, while
Type 2 contains one C-cell and two R-cells.

Clusters are grouped together into SuperClusters
(Figure 1-4 on page 1-3). SuperCluster 1 is a two-wide
grouping of Type 1 Clusters. SuperCluster 2 is a two-wide
group containing one Type 1 Cluster and one Type 2
Cluster. SX-A devices feature more SuperCluster 1
modules than SuperCluster 2 modules because designers
typically require significantly more combinatorial logic
than flip-flops.
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Figure 1-5 o DirectConnect and FastConnect for Type 1 SuperClusters
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Figure 1-6 e DirectConnect and FastConnect for Type 2 SuperClusters
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Probing Capabilities

SX-A devices also provide an internal probing capability
that is accessed with the JTAG pins. The Silicon Explorer Il
diagnostic hardware is used to control the TDI, TCK, TMS,
and TDO pins to select the desired nets for debugging.
The user assigns the selected internal nets in Actel Silicon
Explorer Il software to the PRA/PRB output pins for
observation. Silicon Explorer Il automatically places the
device into JTAG mode. However, probing functionality is
only activated when the TRST pin is driven high or left
floating, allowing the internal pull-up resistor to pull
TRST High. If the TRST pin is held Low, the TAP controller
remains in the Test-Logic-Reset state so no probing can
be performed. However, the user must drive the TRST pin
High or allow the internal pull-up resistor to pull TRST
High.

SX-A Family FPGAs

When selecting the Reserve Probe Pin box as shown in
Figure 1-12 on page 1-9, direct the layout tool to reserve
the PRA and PRB pins as dedicated outputs for probing.
This Reserve option is merely a guideline. If the designer
assigns user 1/Os to the PRA and PRB pins and selects the
Reserve Probe Pin option, Designer Layout will
override the Reserve Probe Pin option and place the
user 1/Os on those pins.

To allow probing capabilities, the security fuse must not
be programmed. Programming the security fuse disables
the JTAG and probe circuitry. Table 1-9 summarizes the
possible device configurations for probing once the
device leaves the Test-Logic-Reset JTAG state.

Table 1-9 e Device Configuration Options for Probe Capability (TRST Pin Reserved)

JTAG Mode TRST! Security Fuse Programmed PRA, PRB? TDI, TCK, TDO?
Dedicated Low No User /O3 JTAG Disabled
High No Probe Circuit Outputs JTAG I/0
Flexible Low No User 1/03 User 1103
High No Probe Circuit Outputs JTAG I/O
Yes Probe Circuit Secured Probe Circuit Secured
Notes:

1. If the TRST pin is not reserved, the device behaves according to TRST = High as described in the table.

2. Avoid using the TDI, TCK, TDO, PRA, and PRB pins as input or bidirectional ports. Since these pins are active during probing, input
signals will not pass through these pins and may cause contention.

3. If no user signal is assigned to these pins, they will behave as unused I/Os in this mode. Unused pins are automatically tristated by

the Designer software.
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SX-A Probe Circuit Control Pins

SX-A devices contain internal probing circuitry that
provides built-in access to every node in a design,
enabling 100% real-time observation and analysis of a
device's internal logic nodes without design iteration.
The probe circuitry is accessed by Silicon Explorer ll, an
easy to use, integrated verification and logic analysis tool
that can sample data at 100 MHz (asynchronous) or
66 MHz (synchronous). Silicon Explorer Il attaches to a
PC's standard COM port, turning the PC into a fully
functional 18-channel logic analyzer. Silicon Explorer I
allows designers to complete the design verification
process at their desks and reduces verification time from
several hours per cycle to a few seconds.

The Silicon Explorer Il tool uses the boundary-scan ports
(TDI, TCK, TMS, and TDO) to select the desired nets for
verification. The selected internal nets are assigned to the

PRA/PRB pins for observation. Figure 1-13 illustrates the
interconnection between Silicon Explorer Il and the FPGA
to perform in-circuit verification.

Design Considerations

In order to preserve device probing capabilities, users
should avoid using the TDI, TCK, TDO, PRA, and PRB pins
as input or bidirectional ports. Since these pins are active
during probing, critical input signals through these pins
are not available. In addition, the security fuse must not
be programmed to preserve probing capabilities. Actel
recommends that you use a 70 Q series termination
resistor on every probe connector (TDI, TCK, TMS, TDO,
PRA, PRB). The 70 Q series termination is used to prevent
data transmission corruption during probing and
reading back the checksum.

Additional

Channels

SX-A FPGA

\<Serial Connectior>

Silicon Explorer Il

Figure 1-13 o Probe Setup

1-12
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Design Environment

The SX-A family of FPGAs is fully supported by both Actel
Libero® Integrated Design Environment (IDE) and
Designer FPGA development software. Actel Libero IDE is
a design management environment, seamlessly
integrating design tools while guiding the user through
the design flow, managing all design and log files, and
passing necessary design data among tools. Additionally,
Libero IDE allows users to integrate both schematic and
HDL synthesis into a single flow and verify the entire
design in a single environment. Libero IDE includes
Synplify® for Actel from Synplicity®, ViewDraw® for
Actel from Mentor Graphics®, ModelSim® HDL Simulator
from Mentor Graphics, WaveFormer Lite™ from
SynaptiCAD™, and Designer software from Actel. Refer
to the Libero IDE flow diagram for more information
(located on the Actel website).

Actel Designer software is a place-and-route tool and
provides a comprehensive suite of backend support tools
for FPGA development. The Designer software includes
timing-driven  place-and-route, and a world-class
integrated static timing analyzer and constraints editor.
With the Designer software, a user can select and lock
package pins while only minimally impacting the results
of place-and-route. Additionally, the back-annotation
flow is compatible with all the major simulators and the
simulation results can be cross-probed with Silicon
Explorer II, Actel’s integrated verification and logic
analysis tool. Another tool included in the Designer
software is the SmarGen core generator, which easily
creates popular and commonly used logic functions for
implementation in your schematic or HDL design. Actel's
Designer software is compatible with the most popular
FPGA design entry and verification tools from companies
such as Mentor Graphics, Synplicity, Synopsys, and
Cadence Design Systems. The Designer software is
available for both the Windows and UNIX operating
systems.

YActel
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Programming

Device programming is supported through Silicon
Sculptor series of programmers. In particular, Silicon
Sculptor is compact, robust, single-site and multi-site
device programmer for the PC.

With standalone software, Silicon Sculptor allows
concurrent programming of multiple units from the
same PC, ensuring the fastest programming times
possible. Each fuse is subsequently verified by Silicon
Sculptor Il to insure correct programming. In addition,
integrity tests ensure that no extra fuses are
programmed. Silicon Sculptor also provides extensive
hardware self-testing capability.

The procedure for programming an SX-A device using
Silicon Sculptor 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, Actel
offers device volume-programming services either

through distribution partners or via in-house
programming from the factory.

For detailed information on programming, read the
following documents Programming Antifuse Devices and
Silicon Sculptor User’s Guide.
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Related Documents

Application Notes

Global Clock Networks in Actel’s Antifuse Devices
http://www.actel.com/documents/GlobalClk_AN.pdf

Using A545X72A and RT545X72S Quadrant Clocks
http://www.actel.com/documents/QCLK_AN.pdf
Implementation of Security in Actel Antifuse FPGAs
http://www.actel.com/documents/Antifuse_Security_AN.pdf
Actel eX, SX-A, and RTSX-S 1/Os
http://www.actel.com/documents/AntifuselO_AN.pdf

Actel SX-A and RT545X-S Devices in Hot-Swap and Cold-Sparing Applications
http://www.actel.com/documents/HotSwapColdSparing_AN.pdf
Programming Antifuse Devices
http://www.actel.com/documents/AntifuseProgram_AN.pdf

Datasheets

HiRel SX-A Family FPGAs
http://www.actel.com/documents/HRSXA_DS.pdf
SX-A Automotive Family FPGAs
http://www.actel.com/documents/SXA_Auto_DS.pdf

User’s Guides

Silicon Sculptor User’s Guide
http://www.actel.com/documents/SiliSculptll_Sculpt3_ug.pdf
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PCl Compliance for the SX-A Family

The SX-A family supports 3.3 V and 5 V PCl and is compliant with the PCl Local Bus Specification Rev. 2.1.

Table 2-7 ¢ DC Specifications (5 V PCl Operation)

YActel

SX-A Family FPGAs

Symbol Parameter Condition Min. Max. Units
Veea Supply Voltage for Array 2.25 2.75 \Y
Ve Supply Voltage for I/Os 4.75 5.25 \
ViH Input High Voltage 2.0 5.75 \Y
i Input Low Voltage -0.5 0.8 \
iy Input High Leakage Current’ V=27 - 70 A
e Input Low Leakage Current’ ViN=0.5 - -70 HA
Vou Output High Voltage loutr = -2 MA 2.4 -

VoL Output Low Voltage? louTr =3 MA, 6 mA - 0.55

Ci Input Pin Capacitance? - 10 pF
Ceik CLK Pin Capacitance 5 12 pF
Notes:

1. Input leakage currents include hi-Z output leakage for all bidirectional buffers with tristate outputs.

2. Signals without pull-up resistors must have 3 mA low output current. Signals requiring pull-up must have 6 mA, the latter includes
FRAME#, IRDY#, TRDY#, DEVSEL#, STOP#, SERR#, PERR#, LOCK#, and, when used AD[63::32], C/BE[7::4]#, PAR64, REQ64#, and

ACK644#.

3. Absolute maximum pin capacitance for a PCl input is 10 pF (except for CLK).

v5.3
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| SX-A Family FPGAs

Figure 2-2 shows the 3.3 V PCl V/I curve and the minimum and maximum PCl drive characteristics of the SX-A family.
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Figure 2-2 e 3.3 V PClI V/I Curve for SX-A Family
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for 0.7 VCC| < VOUT < VCC| for OV < VOUT <0.18 VCC|
EQ 2-3 EQ 24
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Power Dissipation

A critical element of system reliability is the ability of electronic devices to safely dissipate the heat generated during
operation. The thermal characteristics of a circuit depend on the device and package used, the operating temperature,
the operating current, and the system's ability to dissipate heat.

A complete power evaluation should be performed early in the design process to help identify potential heat-related
problems in the system and to prevent the system from exceeding the device's maximum allowed junction
temperature.

The actual power dissipated by most applications is significantly lower than the power the package can dissipate.
However, a thermal analysis should be performed for all projects. To perform a power evaluation, follow these steps:

1. Estimate the power consumption of the application.
2. Calculate the maximum power allowed for the device and package.
3. Compare the estimated power and maximum power values.

Estimating Power Dissipation
The total power dissipation for the SX-A family is the sum of the DC power dissipation and the AC power dissipation:

Protal = Poc + Pac
EQ 2-5

DC Power Dissipation
The power due to standby current is typically a small component of the overall power. An estimation of DC power
dissipation under typical conditions is given by:
Poc = Istandby * Veca
EQ 2-6

Note: For other combinations of temperature and voltage settings, refer to the eX, SX-A and RT545X-S Power
Calculator.

AC Power Dissipation
The power dissipation of the SX-A family is usually dominated by the dynamic power dissipation. Dynamic power
dissipation is a function of frequency, equivalent capacitance, and power supply voltage. The AC power dissipation is
defined as follows:
Pac = Pc_cells + Pr-cells + PcLka + Pciks + Phek + Poutput Buffer + Pinput Buffer
EQ 2-7
or:

Pac=  Veea? * lm * Ceqem * TM)ccelis + (M * Ceqsm * fMr-celis + (0 * Ceqr * Tolinput Buffer + ® * (Ceqo + C * Tooutput Buffer
+(0.5* (a1 * Ceqcer * fqr) + (r * fq)cika + (0.5 * (9 * Ceqer * fqa)+ (2 * foddcike + (0.5 * (51 * Cequy * fs1) +
(Ceqnr * fst)hcwkd

EQ 2-8
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Table 2-36 ¢ A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions Vcca =2.25V, V¢ =2.25V, T; = 70°C)

YActel

SX-A Family FPGAs

-3 Speed* | -2 Speed -1 Speed | Std. Speed | -F Speed

Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
tQckH Input Low to High (100% Load) 3.0 34 3.9 4.6 6.4 ns

(Pad to R-cell Input)
tQcHKL Input High to Low (100% Load) 2.9 3.4 3.8 4.5 6.3 ns

(Pad to R-cell Input)
toPwH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns
toPwL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 32 ns
tQcksw Maximum Skew (Light Load) 0.2 0.3 0.3 0.3 0.5 ns
tQcksw Maximum Skew (50% Load) 0.4 0.5 0.5 0.6 0.9 ns
tacksw Maximum Skew (100% Load) 04 0.5 0.5 0.6 0.9 ns
Note: *All -3 speed grades have been discontinued.
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Table 2-38 ¢ A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, T; = 70°C)

YActel

SX-A Family FPGAs

-3 Speed* | -2 Speed -1 Speed | Std. Speed | -F Speed

Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
tQckH Input Low to High (100% Load) 1.6 1.8 2.1 2.4 34 ns

(Pad to R-cell Input)
tQcHKL Input High to Low (100% Load) 1.6 1.9 2.1 2.5 35 ns

(Pad to R-cell Input)
toPwH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns
toPwL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 32 ns
tQcksw Maximum Skew (Light Load) 0.2 0.3 0.3 0.3 0.5 ns
tQcksw Maximum Skew (50% Load) 0.4 0.5 0.5 0.6 0.9 ns
tacksw Maximum Skew (100% Load) 04 0.5 0.5 0.6 0.9 ns
Note: *All-3 speed grades have been discontinued.
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Table 2-41 e AS54SX72A Timing Characteristics
(Worst-Case Commercial Conditions Vcca =2.25V, Ve =4.75V, T; = 70°C)

-3 Speed! | -2 Speed | -1Speed |Std.Speed| -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
5 V PCI Output Module Timing?
tDLH Data-to-Pad Low to High 2.7 3.1 35 4.1 5.7 ns
tDHL Data-to-Pad High to Low 34 3.9 4.4 5.1 7.2 ns
tenzL Enable-to-Pad, Z to L 1.3 1.5 1.7 2.0 2.8 ns
tENzH Enable-to-Pad, Z to H 2.7 3.1 35 4.1 5.7 ns
teNLZ Enable-to-Pad, L to Z 3.0 35 3.9 4.6 6.4 ns
tENHZ Enable-to-Pad, H to Z 34 3.9 4.4 5.1 7.2 ns
dr Delta Low to High 0.016 0.016 0.02 0.022 0.032 | ns/pF
3 Delta High to Low 0.026 0.03 0.032 0.04 0.052 | ns/pF
5 V TTL Output Module Timing?
tDLH Data-to-Pad Low to High 24 2.8 3.1 3.7 5.1 ns
toHL Data-to-Pad High to Low 3.1 35 4.0 4.7 6.6 ns
tbHLs Data-to-Pad High to Low—low slew 7.4 8.5 9.7 1.4 15.9 ns
tenzL Enable-to-Pad, Z to L 2.1 24 2.7 3.2 4.5 ns
tENzLS Enable-to-Pad, Z to L—low slew 7.4 8.4 9.5 11.0 15.4 ns
tenzH Enable-to-Pad, Z to H 24 2.8 3.1 3.7 5.1 ns
teNLZ Enable-to-Pad, L to Z 3.6 4.2 4.7 5.6 7.8 ns
tENHZ Enable-to-Pad, H to Z 3.1 35 4.0 47 6.6 ns
dr Delta Low to High 0.014 0.017 0.017 0.023 0.031 | ns/pF
dry Delta High to Low 0.023 0.029 0.031 0.037 0.051 | ns/pF
drnis’ Delta High to Low—low slew 0.043 0.046 0.057 0.066 0.089 | ns/pF
Notes:

1. All -3 speed grades have been discontinued.

2. Delays based on 50 pF loading.

3. To obtain the slew rate, substitute the appropriate Delta value, load capacitance, and the V¢ value into the following equation:
Slew Rate [Vins] = (0.1*Vcq = 0.9*Veay (Cioad * drpiHjHL|HLS)
where Cj,5q is the load capacitance driven by the I/O in pF

dTLH|HLHLS] IS the worst case delta value from the datasheet in ns/pF.

4. Delays based on 35 pF loading.

2-52
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208-Pin PQFP 208-Pin PQFP
Pin AS54SX08A [ A54SX16A | A54SX32A | A54SX72A Pin AS54SX08A [ A54SX16A | A54SX32A | A54SX72A
Number | Function | Function | Function | Function Number | Function | Function | Function | Function
1 GND GND GND GND 36 110 170 110 110
2 TDI, I/O TDI, I/O TDI, I/O TDI, I/O 37 I/O I/O I/O I/O
3 I/0 I/0 I/0 I/0 38 170 /0 110 110
4 NC I/0 I/0 I/0 39 NC I/0 170 170
5 I/0 I/0 I/0 I/0 40 Ve Ve Ve Ve
6 NC I/0 I/0 I/0 41 Veea Veea Veea Veea
7 I/0 I/0 I/0 I/0 42 110 110 110 110
8 I/0 I/0 I/0 I/0 43 170 /0 /0 110
9 I/0 I/0 I/0 I/0 44 170 /0 /0 110
10 I/0 I/0 I/0 I/0 45 170 170 170 170
1M TMS TMS TMS TMS 46 110 170 170 110
12 Ve Ve Ve Ve 47 110 170 170 170
13 I/0 I/0 I/0 I/0 48 NC I/0 110 170
14 NC I/0 I/0 I/0 49 170 110 110 /0
15 I/0 I/0 I/0 I/0 50 NC I/0 110 /0
16 I/0 I/0 I/0 I/0 51 110 170 170 170
17 NC I/0 I/0 I/0 52 GND GND GND GND
18 I/0 I/0 170 GND 53 110 170 170 110
19 I/0 I/0 I/0 Veea 54 110 170 110 110
20 NC I/0 I/0 I/0 55 170 /0 /0 110
21 I/0 I/0 I/0 I/0 56 170 /0 /0 110
22 I/0 I/0 I/0 I/0 57 170 170 /0 170
23 NC I/0 I/0 I/0 58 110 170 170 170
24 I/0 I/0 I/0 I/0 59 110 170 170 170
25 NC NC NC /0 60 Veer Veer Veer Veer
26 GND GND GND GND 61 NC I/0 I/O I/O
27 Veea Veea Veea Veea 62 170 110 /0 110
28 GND GND GND GND 63 110 170 170 170
29 I/0 I/0 I/0 I/0 64 NC I/0 170 170
30 TRST, /O | TRST,I/O | TRST, /O | TRST, /O 65 I/0 170 NC 170
31 NC I/0 I/0 I/0 66 110 170 110 110
32 I/0 I/0 I/0 I/0 67 NC I/0 110 170
33 I/0 I/0 I/0 I/0 68 170 110 /0 110
34 I/0 I/0 I/0 I/0 69 170 170 170 170
35 NC I/0 I/0 I/0 70 NC I/0 170 170
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329-Pin PBGA
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Figure 3-5 e 329-Pin PBGA (Top View)

Note

For Package Manufacturing and Environmental information, visit Resource center at
http://www.actel.com/products/rescenter/package/index.html.
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329-Pin PBGA 329-Pin PBGA 329-Pin PBGA 329-Pin PBGA
Pin A54SX32A Pin A54SX32A Pin A54SX32A Pin A54SX32A
Number Function Number Function Number Function Number Function
Al GND AA15 I/0 AC6 I/O B20 I/O
A2 GND AA16 I/0 AC7 170 B21 170
A3 Ve AA17 170 ACS8 I/0 B22 GND
A4 NC AA18 /0 AC9 Vea B23 Ve
A5 170 AA19 I/0 AC10 170 1 NC
A6 I/0 AA20 TDO, 11O ACT1 I/O Cc2 TDI, I/O
A7 Vea AA21 Vea AC12 170 C3 GND
A8 NC AA22 I/0 AC13 170 c4 170
A9 I/0 AA23 Ve AC14 170 C5 170
A10 I/O AB1 I/0 AC15 NC Cc6 I/O
A1 110 AB2 GND AC16 170 c7 170
A12 1’0 AB3 I/0 AC17 170 c8 170
A13 CLKB AB4 I/0 AC18 I/O c9 I/O
Al4 110 AB5 I/0 AC19 170 Cc10 170
A15 1’0 AB6 I/0 AC20 170 c11 170
A16 110 AB7 I/0 AC21 NC c12 170
A17 110 AB8 I/0 AC22 Ve c13 170
A18 I/0 AB9 I/0 AC23 GND c14 I/O
A19 170 AB10 I/0 B1 Vea C15 170
A20 110 AB11 PRB, I/O B2 GND C16 170
A21 NC AB12 17O B3 I/O c17 I/O
A22 Vea AB13 HCLK B4 1’0 C18 1’0
A23 GND AB14 I/0 B5 170 Cc19 170
AA1 Veer AB15 /0 B6 /o) C20 e}
AA2 1o} AB16 /0 B7 e} 21 Vee
AA3 GND AB17 I/0 B8 170 C22 GND
AA4L I/O AB18 I/0 B9 I/O C23 NC
AA5 I/O AB19 I/0 B10 I/O D1 I/O
AA6 110 AB20 I/0 B11 170 D2 170
AA7 I/O AB21 170 B12 PRA, I/O D3 I/O
AA8 I/O AB22 GND B13 CLKA D4 TCK, I/O
AA9 110 AB23 I/0 B14 170 D5 170
AA10 I/O AC1 GND B15 I/O D6 I/O
AAT1 170 AC2 Vea B16 170 D7 170
AA12 110 AC3 NC B17 170 D8 170
AA13 17O AC4 I/0 B18 I/O D9 I/O
AA14 I/O AC5 I/0 B19 I/O D10 I/O
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| SX-A Family FPGAs

329-Pin PBGA 329-Pin PBGA 329-Pin PBGA 329-Pin PBGA
Pin A54SX32A Pin A54SX32A Pin A54SX32A Pin A54SX32A
Number Function Number Function Number Function Number Function
D11 Veea H1 /0 L14 GND P12 GND
D12 NC H2 I/0 L20 NC P13 GND
D13 17O H3 I/0 L21 I/0 P14 GND
D14 110 H4 I/0 L22 170 P20 170
D15 110 H20 Veea L23 NC P21 170
D16 I/0 H21 I/0 M1 I/0 p22 I/O
D17 170 H22 I/0 M2 170 P23 170
D18 110 H23 I/0 M3 170 R1 170
D19 1o} n NC M4 Veea R2 e}
D20 170 2 I/0 M10 GND R3 170
D21 110 J3 I/0 M11 GND R4 170
D22 I/O J4 I/0 M12 GND R20 I/O
D23 170 120 I/0 M13 GND R21 170
E1 Ve 121 I/0 M14 GND R22 170
E2 1o} 122 e} M20 Veea R23 e}
E3 110 123 I/0 M21 170 T 170
E4 110 K1 I/0 M22 170 T2 170
E20 e} K2 /0 M23 Vee T3 e}
E21 I/O K3 I/0 N1 I/O T4 I/O
E22 170 K4 I/0 N2 TRST, I/0 T20 170
E23 17O K10 GND N3 I/0 T21 I/O
F1 I/O K11 GND N4 I/O 122 I/O
F2 TMS K12 GND N10 GND T23 170
F3 17O K13 GND N11 GND U1 I/O
F4 I/O K14 GND N12 GND u2 I/O
F20 110 K20 I/0 N13 GND U3 Veea
F21 I/O K21 17O N14 GND U4 I/O
F22 110 K22 I/0 N20 NC u20 170
F23 110 K23 I/0 N21 170 U21 Veea
G1 I/O L1 I/0 N22 I/O u22 I/O
G2 170 L2 I/0 N23 170 uz23 170
G3 110 L3 170 P1 170 V1 Ve
G4 I/O L4 NC P2 I/0 V2 I/O
G20 I/O L10 GND P3 I/O V3 I/O
G21 110 L11 GND P4 170 V4 170
G22 I/O L12 GND P10 GND V20 17O
G23 GND L13 GND P11 GND V21 I/O
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SX-A Family FPGAs

144-Pin FBGA 144-Pin FBGA
A54SX08A | A54SX16A | A54SX32A A54SX08A | A54SX16A | A54SX32A
Pin Number | Function Function Function Pin Number | Function Function Function

Al I/0 1’0 I/0 D1 1’0 170 I/0
A2 170 170 170 D2 Ve Vea Ve
A3 170 110 170 D3 TDI, /0 DI, /0 DI, I/0
Ad I/0 I/0 I/0 D4 170 110 170
A5 Veea Veea Veea D5 /o) /o) /o)
A6 GND GND GND D6 170 170 170
A7 CLKA CLKA CLKA D7 170 170 170
A8 170 I/0 170 D8 170 170 170
A9 I/0 1’0 I/0 D9 1’0 1’0 I/0
A10 170 170 170 D10 170 170 170
A1 170 110 170 D11 170 170 170
A12 I/0 170 I/0 D12 170 170 170
B1 I/0 I/0 I/0 E1 1’0 1’0 170
B2 GND GND GND E2 170 170 170
B3 170 110 170 E3 170 110 I/0
B4 I/0 1’0 170 E4 170 170 170
B5 I/0 I/O I/0 E5 ™S ™S ™S
B6 170 170 170 E6 Ve Vg Ve
B7 CLKB CLKB CLKB E7 Ve Ve Ve
B8 170 110 I/0 E8 Ve Ve Ve
B9 /0 1o} /0 E9 Veea Veea Veea
B10 170 170 170 E10 170 170 170
B11 GND GND GND E11 GND GND GND
B12 I/0 170 I/0 E12 170 170 170
1 170 1’0 1’0 F1 1’0 1’0 I/0
2 170 110 170 F2 170 170 170
C3 TCK, /0 TCK, I/0 TCK, /0 F3 NC NC NC
ca I/0 110 I/0 F4 170 170 I/0
C5 I/0 I/O I/0 F5 GND GND GND
cé PRA, I/O PRA, I/O PRA, I/O F6 GND GND GND
c7 170 110 170 F7 GND GND GND
c8 I/0 110 I/0 F8 Ve Ve Vg
c9 I/0 1’0 1’0 F9 1’0 1’0 I/0
c10 170 170 170 F10 GND GND GND
C11 170 110 170 F11 170 170 170
c12 I/0 110 170 F12 170 170 170
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| SX-A Family FPGAs

256-Pin FBGA 256-Pin FBGA
A54SX16A | A54SX32A | A54SX72A A54SX16A | A54SX32A | A54SX72A
Pin Number | Function Function Function Pin Number | Function Function Function
Al GND GND GND c6 170 170 170
A2 TCK, IO TCK, I/0 TCK, /O c7 170 170 170
A3 170 110 170 c8 170 110 170
A4 I/0 I/O I/0 c9 CLKA CLKA CLKA
A5 170 110 170 c10 170 170 170
A6 170 110 170 C11 170 170 170
A7 170 170 170 C12 170 170 170
A8 170 110 170 C13 170 170 170
A9 CLKB CLKB CLKB c14 I/0 I/O I/O
A10 170 170 170 C15 170 170 170
A1 170 110 170 Cc16 170 170 170
A12 NC I/0 I/0 D1 170 170 170
A13 170 170 170 D2 170 170 170
Al4 170 110 170 D3 170 170 I/0
A15 GND GND GND D4 I/0 I/O I/0
A16 GND GND GND D5 I/O I/O I/0
B1 170 110 170 D6 170 170 170
B2 GND GND GND D7 I/0 I/O I/O
B3 I/0 I/O I/0 D8 PRA, I/O PRA, I/O PRA, I/O
B4 170 110 170 D9 170 170 QCLKD
B5 170 110 170 D10 170 170 170
B6 NC 170 170 D11 NC 6] 170
B7 170 110 170 D12 170 170 170
B8 Veea Veea Veea D13 170 170 170
B9 170 170 170 D14 170 170 170
B10 170 110 170 D15 170 170 170
B11 NC 110 1’0 D16 170 170 170
B12 170 170 170 E1 170 170 170
B13 170 110 170 E2 170 170 170
B14 I/0 1’0 170 E3 170 170 170
B15 GND GND GND E4 170 170 170
B16 170 110 170 E5 170 170 170
C1 170 I/0 170 E6 170 170 I/0
Cc2 TDI, 1/O TDI, I/O TDI, I/O E7 I/0 I/O QCLKC
C3 GND GND GND E8 170 170 I/0
ca I/0 110 170 E9 170 170 170
C5 NC 170 1’0 E10 1’0 170 1’0
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