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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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SX-A Family FPGAs
JTAG Instructions
Table 1-7 lists the supported instructions with the corresponding IR codes for SX-A devices.

Table 1-8 lists the codes returned after executing the IDCODE instruction for SX-A devices. Note that bit 0 is always '1'.
Bits 11-1 are always '02F', which is the Actel manufacturer code.

Table 1-7 • JTAG Instruction Code

Instructions (IR4:IR0) Binary Code

EXTEST 00000

SAMPLE/PRELOAD 00001

INTEST 00010

USERCODE 00011

IDCODE 00100

HighZ 01110

CLAMP 01111

Diagnostic 10000

BYPASS 11111

Reserved All others

Table 1-8 • JTAG Instruction Code

Device Process Revision Bits 31-28 Bits 27-12

A54SX08A 0.22 µ 0 8, 9 40B4, 42B4

1 A, B 40B4, 42B4

A54SX16A 0.22 µ 0 9 40B8, 42B8

1 B 40B8, 42B8

0.25 µ 1 B 22B8

A54SX32A 0.2 2µ 0 9 40BD, 42BD

1 B 40BD, 42BD

0.25 µ 1 B 22BD

A54SX72A 0.22 µ 0 9 40B2, 42B2

1 B 40B2, 42B2

0.25 µ 1 B 22B2
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SX-A Family FPGAs
Detailed Specifications

Operating Conditions  

Typical SX-A Standby Current

Table 2-1 • Absolute Maximum Ratings

Symbol Parameter Limits Units

VCCI DC Supply Voltage for I/Os –0.3 to +6.0 V

VCCA DC Supply Voltage for Arrays –0.3 to +3.0 V

VI Input Voltage –0.5 to +5.75 V

VO Output Voltage –0.5 to + VCCI + 0.5 V

TSTG Storage Temperature –65 to +150 °C

Note: *Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. Exposure to
absolute maximum rated conditions for extended periods may affect device reliability. Devices should not be operated outside the
"Recommended Operating Conditions".

Table 2-2 • Recommended Operating Conditions

Parameter Commercial Industrial Units

Temperature Range 0 to +70 –40 to +85 °C

2.5 V Power Supply Range (VCCA and VCCI) 2.25 to 2.75 2.25 to 2.75 V

3.3 V Power Supply Range (VCCI) 3.0 to 3.6 3.0 to 3.6 V

5 V Power Supply Range (VCCI) 4.75 to 5.25 4.75 to 5.25 V

Table 2-3 •  Typical Standby Current for SX-A at 25°C with VCCA = 2.5 V

Product VCCI = 2.5 V VCCI = 3.3 V VCCI = 5 V

A54SX08A 0.8 mA 1.0 mA 2.9 mA

A54SX16A 0.8 mA 1.0 mA 2.9 mA

A54SX32A 0.9 mA 1.0 mA 3.0 mA

A54SX72A 3.6 mA 3.8 mA 4.5 mA

Table 2-4 • Supply Voltages

VCCA VCCI* Maximum Input Tolerance Maximum Output Drive

2. 5 V 2.5 V 5.75 V 2.7 V

2.5 V 3.3 V 5.75 V 3.6 V

2.5 V 5 V 5.75 V 5.25 V

Note: *3.3 V PCI is not 5 V tolerant due to the clamp diode, but instead is 3.3 V tolerant.
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SX-A Family FPGAs
Figure 2-2 shows the 3.3 V PCI V/I curve and the minimum and maximum PCI drive characteristics of the SX-A family.

IOH = (98.0/VCCI) * (VOUT – VCCI) * (VOUT + 0.4VCCI)

for 0.7 VCCI < VOUT < VCCI

EQ 2-3

IOL = (256/VCCI) * VOUT * (VCCI – VOUT)

for 0V < VOUT < 0.18 VCCI

EQ 2-4

Figure 2-2 • 3.3 V PCI V/I Curve for SX-A Family

–150.0

–100.0

–50.0

0.0

50.0

100.0

150.0

0 0.5 1 1.5 2 2.5 3 3.5 4

Voltage Out (V) 

C
u

rr
en

t 
(m

A
) 

IOH

IOL

IOH MIN Spec

IOH MAX Spec

IOL MIN Spec

IOL MAX Spec
v5.3 2-7



SX-A Family FPGAs
Where:  

CEQCM = Equivalent capacitance of combinatorial modules 
(C-cells) in pF

CEQSM = Equivalent capacitance of sequential modules (R-Cells) in pF

CEQI = Equivalent capacitance of input buffers in pF

CEQO = Equivalent capacitance of output buffers in pF

CEQCR = Equivalent capacitance of CLKA/B in pF

CEQHV = Variable capacitance of HCLK in pF

CEQHF = Fixed capacitance of HCLK in pF

CL = Output lead capacitance in pF

fm = Average logic module switching rate in MHz

fn = Average input buffer switching rate in MHz

fp = Average output buffer switching rate in MHz

fq1 = Average CLKA rate in MHz

fq2 = Average CLKB rate in MHz

fs1 = Average HCLK rate in MHz

m = Number of logic modules switching at fm

n = Number of input buffers switching at fn

p = Number of output buffers switching at fp

q1 = Number of clock loads on CLKA

q2 = Number of clock loads on CLKB

r1 = Fixed capacitance due to CLKA

r2 = Fixed capacitance due to CLKB

s1 = Number of clock loads on HCLK

x = Number of I/Os at logic low

y = Number of I/Os at logic high

Table 2-11 • CEQ Values for SX-A Devices

A54SX08A A54SX16A A54SX32A A54SX72A

Combinatorial modules (CEQCM) 1.70 pF 2.00 pF 2.00 pF 1.80 pF

Sequential modules (CEQCM) 1.50 pF 1.50 pF 1.30 pF 1.50 pF

Input buffers (CEQI) 1.30 pF 1.30 pF 1.30 pF 1.30 pF

Output buffers (CEQO) 7.40 pF 7.40 pF 7.40 pF 7.40 pF

Routed array clocks (CEQCR) 1.05 pF 1.05 pF 1.05 pF 1.05 pF

Dedicated array clocks – variable
(CEQHV)

0.85 pF 0.85 pF 0.85 pF 0.85 pF

Dedicated array clocks – fixed (CEQHF) 30.00 pF 55.00 pF 110.00 pF 240.00 pF

Routed array clock A (r1) 35.00 pF 50.00 pF 90.00 pF 310.00 pF
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SX-A Family FPGAs
Input Buffer Delays C-Cell Delays

Cell Timing Characteristics

Figure 2-6 • Input Buffer Delays
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SX-A Family FPGAs
Table 2-18 • A54SX08A Timing Characteristics
(Worst-Case Commercial Conditions VCCA = 2.25 V, VCCI = 2.3 V, TJ = 70°C)

Parameter Description

–2 Speed –1 Speed Std. Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max.

2.5 V LVCMOS Output Module Timing1,2

tDLH Data-to-Pad Low to High 3.9 4.4 5.2 7.2 ns

tDHL Data-to-Pad High to Low 3.0 3.4 3.9 5.5 ns

tDHLS Data-to-Pad High to Low—low slew 13.3 15.1 17.7 24.8 ns

tENZL Enable-to-Pad, Z to L 2.8 3.2 3.7 5.2 ns

tENZLS Data-to-Pad, Z to L—low slew 13.7 15.5 18.2 25.5 ns

tENZH Enable-to-Pad, Z to H 3.9 4.4 5.2 7.2 ns

tENLZ Enable-to-Pad, L to Z 2.5 2.8 3.3 4.7 ns

tENHZ Enable-to-Pad, H to Z 3.0 3.4 3.9 5.5 ns

dTLH
3 Delta Low to High 0.037 0.043 0.051 0.071 ns/pF

dTHL
3 Delta High to Low 0.017 0.023 0.023 0.037 ns/pF

dTHLS
3 Delta High to Low—low slew 0.06 0.071 0.086 0.117 ns/pF

Note:

1. Delays based on 35 pF loading.
2. The equivalent I/O Attribute Editor settings for 2.5 V LVCMOS is 2.5 V LVTTL in the software.
3. To obtain the slew rate, substitute the appropriate Delta value, load capacitance, and the VCCI value into the following equation:

Slew Rate [V/ns] = (0.1*VCCI – 0.9*VCCI)/ (Cload * dT[LH|HL|HLS])
where Cload is the load capacitance driven by the I/O in pF
dT[LH|HL|HLS] is the worst case delta value from the datasheet in ns/pF.
v5.3 2-23



SX-A Family FPGAs
Table 2-28 • A54SX32A Timing Characteristics
(Worst-Case Commercial Conditions, VCCA = 2.25 V, VCCI = 3.0 V, TJ = 70°C)

Parameter Description

–3 Speed1 –2 Speed –1 Speed Std. Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

C-Cell Propagation Delays2

tPD Internal Array Module 0.8 0.9 1.1 1.2 1.7 ns

Predicted Routing Delays3

tDC FO = 1 Routing Delay, Direct
Connect

0.1 0.1 0.1 0.1 0.1 ns

tFC FO = 1 Routing Delay, Fast Connect 0.3 0.3 0.3 0.4 0.6 ns

tRD1 FO = 1 Routing Delay 0.3 0.3 0.4 0.5 0.6 ns

tRD2 FO = 2 Routing Delay 0.4 0.5 0.5 0.6 0.8 ns

tRD3 FO = 3 Routing Delay 0.5 0.6 0.7 0.8 1.1 ns

tRD4 FO = 4 Routing Delay 0.7 0.8 0.9 1.0 1.4 ns

tRD8 FO = 8 Routing Delay 1.2 1.4 1.5 1.8 2.5 ns

tRD12 FO = 12 Routing Delay 1.7 2.0 2.2 2.6 3.6 ns

R-Cell Timing

tRCO Sequential Clock-to-Q 0.6 0.7 0.8 0.9 1.3 ns

tCLR Asynchronous Clear-to-Q 0.5 0.6 0.6 0.8 1.0 ns

tPRESET Asynchronous Preset-to-Q 0.6 0.7 0.7 0.9 1.2 ns

tSUD Flip-Flop Data Input Set-Up 0.6 0.7 0.8 0.9 1.2 ns

tHD Flip-Flop Data Input Hold 0.0 0.0 0.0 0.0 0.0 ns

tWASYN Asynchronous Pulse Width 1.2 1.4 1.5 1.8 2.5 ns

tRECASYN Asynchronous Recovery Time 0.3 0.4 0.4 0.5 0.7 ns

tHASYN Asynchronous Removal Time 0.3 0.3 0.3 0.4 0.6 ns

tMPW Clock Pulse Width 1.4 1.6 1.8 2.1 2.9 ns

Input Module Propagation Delays

tINYH Input Data Pad to Y High 2.5 V
LVCMOS

0.6 0.7 0.8 0.9 1.2 ns

tINYL Input Data Pad to Y Low 2.5 V
LVCMOS

1.2 1.3 1.5 1.8 2.5 ns

tINYH Input Data Pad to Y High 3.3 V PCI 0.5 0.6 0.6 0.7 1.0 ns

tINYL Input Data Pad to Y Low 3.3 V PCI 0.6 0.7 0.8 0.9 1.3 ns

tINYH Input Data Pad to Y High 3.3 V
LVTTL

0.8 0.9 1.0 1.2 1.6 ns

tINYL Input Data Pad to Y Low 3.3 V LVTTL 1.4 1.6 1.8 2.2 3.0 ns

Notes:

1. All –3 speed grades have been discontinued.
2. For dual-module macros, use tPD + tRD1 + tPDn , tRCO + tRD1 + tPDn , or tPD1 + tRD1 + tSUD , whichever is appropriate.
3. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating device

performance.   Post-route timing analysis or simulation is required to determine actual performance. 
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SX-A Family FPGAs
tINYH Input Data Pad to Y High 5 V PCI 0.7 0.8 0.9 1.0 1.4 ns

tINYL Input Data Pad to Y Low 5 V PCI 0.9 1.1 1.2 1.4 1.9 ns

tINYH Input Data Pad to Y High 5 V TTL 0.9 1.1 1.2 1.4 1.9 ns

tINYL Input Data Pad to Y Low 5 V TTL 1.4 1.6 1.8 2.1 2.9 ns

Input Module Predicted Routing Delays3

tIRD1 FO = 1 Routing Delay 0.3 0.3 0.3 0.4 0.6 ns

tIRD2 FO = 2 Routing Delay 0.4 0.5 0.5 0.6 0.8 ns

tIRD3 FO = 3 Routing Delay 0.5 0.6 0.7 0.8 1.1 ns

tIRD4 FO = 4 Routing Delay 0.7 0.8 0.9 1 1.4 ns

tIRD8 FO = 8 Routing Delay 1.2 1.4 1.5 1.8 2.5 ns

tIRD12 FO = 12 Routing Delay 1.7 2 2.2 2.6 3.6 ns

Table 2-28 • A54SX32A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions, VCCA = 2.25 V, VCCI = 3.0 V, TJ = 70°C)

Parameter Description

–3 Speed1 –2 Speed –1 Speed Std. Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Notes:

1. All –3 speed grades have been discontinued.
2. For dual-module macros, use tPD + tRD1 + tPDn , tRCO + tRD1 + tPDn , or tPD1 + tRD1 + tSUD , whichever is appropriate.
3. Routing delays are for typical designs across worst-case operating conditions. These parameters should be used for estimating device

performance.   Post-route timing analysis or simulation is required to determine actual performance. 
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SX-A Family FPGAs
Table 2-29 • A54SX32A Timing Characteristics
(Worst-Case Commercial Conditions VCCA = 2.25 V, VCCI = 2.25 V, TJ = 70°C)

Parameter Description

–3 Speed* –2 Speed –1 Speed Std. Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Dedicated (Hardwired) Array Clock Networks

tHCKH Input Low to High
(Pad to R-cell Input)

1.7 2.0 2.2 2.6 4.0 ns

tHCKL Input High to Low
(Pad to R-cell Input)

1.7 2.0 2.2 2.6 4.0 ns

tHPWH Minimum Pulse Width High 1.4 1.6 1.8 2.1 2.9 ns

tHPWL Minimum Pulse Width Low 1.4 1.6 1.8 2.1 2.9 ns

tHCKSW Maximum Skew 0.6 0.6 0.7 0.8 1.3 ns

tHP Minimum Period 2.8 3.2 3.6 4.2 5.8 ns

fHMAX Maximum Frequency 357 313 278 238 172 MHz

Routed Array Clock Networks

tRCKH Input Low to High (Light Load)
(Pad to R-cell Input)

2.2 2.5 2.9 3.4 4.7 ns

tRCKL Input High to Low (Light Load)
(Pad to R-cell Input)

2.1 2.4 2.7 3.2 4.4 ns

tRCKH Input Low to High (50% Load)
(Pad to R-cell Input)

2.4 2.7 3.1 3.6 5.1 ns

tRCKL Input High to Low (50% Load)
(Pad to R-cell Input)

2.2 2.5 2.8 3.3 4.6 ns

tRCKH Input Low to High (100% Load)
(Pad to R-cell Input)

2.5 2.9 3.2 3.8 5.3 ns

tRCKL Input High to Low (100% Load)
(Pad to R-cell Input)

2.4 2.7 3.1 3.6 5.0 ns

tRPWH Minimum Pulse Width High 1.4 1.6 1.8 2.1 2.9 ns

tRPWL Minimum Pulse Width Low 1.4 1.6 1.8 2.1 2.9 ns

tRCKSW Maximum Skew (Light Load) 1.0 1.1 1.3 1.5 2.1 ns

tRCKSW Maximum Skew (50% Load) 0.9 1.0 1.2 1.4 1.9 ns

tRCKSW Maximum Skew (100% Load) 0.9 1.0 1.2 1.4 1.9 ns

Note: *All –3 speed grades have been discontinued.
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SX-A Family FPGAs
tQCKH Input Low to High (100% Load)
(Pad to R-cell Input)

3.0 3.4 3.9 4.6 6.4 ns

tQCHKL Input High to Low (100% Load)
(Pad to R-cell Input)

2.9 3.4 3.8 4.5 6.3 ns

tQPWH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns

tQPWL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 3.2 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

tQCKSW Maximum Skew (100% Load) 0.4 0.5 0.5 0.6 0.9 ns

Table 2-36 • A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions VCCA = 2.25 V, VCCI = 2.25 V, TJ = 70°C)

Parameter Description

–3 Speed* –2 Speed –1 Speed Std. Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Note: *All –3 speed grades have been discontinued.
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SX-A Family FPGAs
tQCKH Input Low to High (100% Load)
(Pad to R-cell Input)

1.7 1.9 2.2 2.5 3.5 ns

tQCHKL Input High to Low (100% Load)
(Pad to R-cell Input)

1.7 2 2.2 2.6 3.6 ns

tQPWH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns

tQPWL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 3.2 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

tQCKSW Maximum Skew (100% Load) 0.4 0.5 0.5 0.6 0.9 ns

Table 2-37 • A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions VCCA = 2.25 V, VCCI = 3.0 V, TJ = 70°C)

Parameter Description

–3 Speed* –2 Speed –1 Speed Std. Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Note: *All –3 speed grades have been discontinued.
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SX-A Family FPGAs
Table 2-38 • A54SX72A Timing Characteristics
(Worst-Case Commercial Conditions VCCA = 2.25 V, VCCI = 4.75 V, TJ = 70°C)

Parameter Description

–3 Speed* –2 Speed –1 Speed Std. Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Dedicated (Hardwired) Array Clock Networks

tHCKH Input Low to High
(Pad to R-cell Input)

1.6 1.8 2.1 2.4 3.8 ns

tHCKL Input High to Low
(Pad to R-cell Input)

1.6 1.9 2.1 2.5 3.8 ns

tHPWH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns

tHPWL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 3.2 ns

tHCKSW Maximum Skew 1.4 1.6 1.8 2.1 3.3 ns

tHP Minimum Period 3.0 3.4 4.0 4.6 6.4 ns

fHMAX Maximum Frequency 333 294 250 217 156 MHz

Routed Array Clock Networks

tRCKH Input Low to High (Light Load)
(Pad to R-cell Input)

2.3 2.6 3.0 3.5 4.9 ns

tRCKL Input High to Low (Light Load)
(Pad to R-cell Input)

2.8 3.2 3.6 4.3 6.0 ns

tRCKH Input Low to High (50% Load)
(Pad to R-cell Input)

2.5 2.9 3.2 3.8 5.3 ns

tRCKL Input High to Low (50% Load)
(Pad to R-cell Input)

3.0 3.4 3.9 4.6 6.4 ns

tRCKH Input Low to High (100% Load)
(Pad to R-cell Input)

2.6 3.0 3.4 3.9 5.5 ns

tRCKL Input High to Low (100% Load)
(Pad to R-cell Input)

3.2 3.6 4.1 4.8 6.8 ns

tRPWH Minimum Pulse Width High 1.5 1.7 2.0 2.3 3.2 ns

tRPWL Minimum Pulse Width Low 1.5 1.7 2.0 2.3 3.2 ns

tRCKSW Maximum Skew (Light Load) 1.9 2.2 2.5 3.0 4.1 ns

tRCKSW Maximum Skew (50% Load) 1.9 2.2 2.5 3.0 4.1 ns

tRCKSW Maximum Skew (100% Load) 1.9 2.2 2.5 3.0 4.1 ns

Quadrant Array Clock Networks

tQCKH Input Low to High (Light Load)
(Pad to R-cell Input)

1.2 1.4 1.6 1.8 2.6 ns

tQCHKL Input High to Low (Light Load)
(Pad to R-cell Input)

1.3 1.4 1.6 1.9 2.7 ns

tQCKH Input Low to High (50% Load)
(Pad to R-cell Input)

1.4 1.6 1.8 2.1 3.0 ns

tQCHKL Input High to Low (50% Load)
(Pad to R-cell Input)

1.4 1.7 1.9 2.2 3.1 ns

Note: *All –3 speed grades have been discontinued.
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SX-A Family FPGAs
Table 2-41 • A54SX72A Timing Characteristics
(Worst-Case Commercial Conditions VCCA = 2.25 V, VCCI = 4.75 V, TJ = 70°C)

Parameter Description

–3 Speed1 –2 Speed –1 Speed Std. Speed –F Speed

UnitsMin. Max. Min. Max. Min. Max. Min. Max. Min. Max.

5 V PCI Output Module Timing2

tDLH Data-to-Pad Low to High 2.7 3.1 3.5 4.1 5.7 ns

tDHL Data-to-Pad High to Low 3.4 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 3.5 4.1 5.7 ns

tENLZ Enable-to-Pad, L to Z 3.0 3.5 3.9 4.6 6.4 ns

tENHZ Enable-to-Pad, H to Z 3.4 3.9 4.4 5.1 7.2 ns

dTLH
3 Delta Low to High 0.016 0.016 0.02 0.022 0.032 ns/pF

dTHL
3 Delta High to Low 0.026 0.03 0.032 0.04 0.052 ns/pF

5 V TTL Output Module Timing4

tDLH Data-to-Pad Low to High 2.4 2.8 3.1 3.7 5.1 ns

tDHL Data-to-Pad High to Low 3.1 3.5 4.0 4.7 6.6 ns

tDHLS Data-to-Pad High to Low—low slew 7.4 8.5 9.7 11.4 15.9 ns

tENZL Enable-to-Pad, Z to L 2.1 2.4 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 2.4 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 3.5 4.0 4.7 6.6 ns

dTLH
3 Delta Low to High 0.014 0.017 0.017 0.023 0.031 ns/pF

dTHL
3 Delta High to Low 0.023 0.029 0.031 0.037 0.051 ns/pF

dTHLS
3 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 VCCI value into the following equation:

Slew Rate [V/ns] = (0.1*VCCI – 0.9*VCCI)/ (Cload * dT[LH|HL|HLS])
where Cload is the load capacitance driven by the I/O in pF

dT[LH|HL|HLS] is the worst case delta value from the datasheet in ns/pF.
4. Delays based on 35 pF loading.
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SX-A Family FPGAs
71 I/O I/O I/O

72 I/O I/O I/O

73 I/O I/O I/O

74 I/O I/O I/O

75 I/O I/O I/O

76 I/O I/O I/O

77 I/O I/O I/O

78 I/O I/O I/O

79 I/O I/O I/O

80 I/O I/O I/O

81 I/O I/O I/O

82 VCCI VCCI VCCI

83 I/O I/O I/O

84 I/O I/O I/O

85 I/O I/O I/O

86 I/O I/O I/O

87 CLKA CLKA CLKA

88 CLKB CLKB CLKB

89 NC NC NC

90 VCCA VCCA VCCA

91 GND GND GND

92 PRA, I/O PRA, I/O PRA, I/O

93 I/O I/O I/O

94 I/O I/O I/O

95 I/O I/O I/O

96 I/O I/O I/O

97 I/O I/O I/O

98 I/O I/O I/O

99 I/O I/O I/O

100 TCK, I/O TCK, I/O TCK, I/O

100-TQFP

Pin Number
A54SX08A
Function

A54SX16A
Function

A54SX32A
Function
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SX-A Family FPGAs
144-Pin TQFP

Pin Number
A54SX08A 
Function

A54SX16A 
Function

A54SX32A 
Function

1 GND GND GND

2 TDI, I/O TDI, I/O TDI, I/O

3 I/O I/O I/O

4 I/O I/O I/O

5 I/O I/O I/O

6 I/O I/O I/O

7 I/O I/O I/O

8 I/O I/O I/O

9 TMS TMS TMS

10 VCCI VCCI VCCI

11 GND GND GND

12 I/O I/O I/O

13 I/O I/O I/O

14 I/O I/O I/O

15 I/O I/O I/O

16 I/O I/O I/O

17 I/O I/O I/O

18 I/O I/O I/O

19 NC NC NC

20 VCCA VCCA VCCA

21 I/O I/O I/O

22 TRST, I/O TRST, I/O TRST, I/O

23 I/O I/O I/O

24 I/O I/O I/O

25 I/O I/O I/O

26 I/O I/O I/O

27 I/O I/O I/O

28 GND GND GND

29 VCCI VCCI VCCI

30 VCCA VCCA VCCA

31 I/O I/O I/O

32 I/O I/O I/O

33 I/O I/O I/O

34 I/O I/O I/O

35 I/O I/O I/O

36 GND GND GND

37 I/O I/O I/O

38 I/O I/O I/O

39 I/O I/O I/O

40 I/O I/O I/O

41 I/O I/O I/O

42 I/O I/O I/O

43 I/O I/O I/O

44 VCCI VCCI VCCI

45 I/O I/O I/O

46 I/O I/O I/O

47 I/O I/O I/O

48 I/O I/O I/O

49 I/O I/O I/O

50 I/O I/O I/O

51 I/O I/O I/O

52 I/O I/O I/O

53 I/O I/O I/O

54 PRB, I/O PRB, I/O PRB, I/O

55 I/O I/O I/O

56 VCCA VCCA VCCA

57 GND GND GND

58 NC NC NC

59 I/O I/O I/O

60 HCLK HCLK HCLK

61 I/O I/O I/O

62 I/O I/O I/O

63 I/O I/O I/O

64 I/O I/O I/O

65 I/O I/O I/O

66 I/O I/O I/O

67 I/O I/O I/O

68 VCCI VCCI VCCI

69 I/O I/O I/O

70 I/O I/O I/O

71 TDO, I/O TDO, I/O TDO, I/O

72 I/O I/O I/O

73 GND GND GND

74 I/O I/O I/O

144-Pin TQFP

Pin Number
A54SX08A 
Function

A54SX16A 
Function

A54SX32A 
Function
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SX-A Family FPGAs
176-Pin TQFP

Pin 
Number

A54SX32A 
Function

1 GND

2 TDI, I/O

3 I/O

4 I/O

5 I/O

6 I/O

7 I/O

8 I/O

9 I/O

10 TMS

11 VCCI

12 I/O

13 I/O

14 I/O

15 I/O

16 I/O

17 I/O

18 I/O

19 I/O

20 I/O

21 GND

22 VCCA

23 GND

24 I/O

25 TRST, I/O

26 I/O

27 I/O

28 I/O

29 I/O

30 I/O

31 I/O

32 VCCI

33 VCCA

34 I/O

35 I/O

36 I/O

37 I/O

38 I/O

39 I/O

40 I/O

41 I/O

42 I/O

43 I/O

44 GND

45 I/O

46 I/O

47 I/O

48 I/O

49 I/O

50 I/O

51 I/O

52 VCCI

53 I/O

54 I/O

55 I/O

56 I/O

57 I/O

58 I/O

59 I/O

60 I/O

61 I/O

62 I/O

63 I/O

64 PRB, I/O

65 GND

66 VCCA

67 NC

68 I/O

69 HCLK

70 I/O

71 I/O

72 I/O

176-Pin TQFP

Pin 
Number

A54SX32A 
Function

73 I/O

74 I/O

75 I/O

76 I/O

77 I/O

78 I/O

79 I/O

80 I/O

81 I/O

82 VCCI

83 I/O

84 I/O

85 I/O

86 I/O

87 TDO, I/O

88 I/O

89 GND

90 I/O

91 I/O

92 I/O

93 I/O

94 I/O

95 I/O

96 I/O

97 I/O

98 VCCA

99 VCCI

100 I/O

101 I/O

102 I/O

103 I/O

104 I/O

105 I/O

106 I/O

107 I/O

108 GND

176-Pin TQFP

Pin 
Number

A54SX32A 
Function

109 VCCA

110 GND

111 I/O

112 I/O

113 I/O

114 I/O

115 I/O

116 I/O

117 I/O

118 I/O

119 I/O

120 I/O

121 I/O

122 VCCA

123 GND

124 VCCI

125 I/O

126 I/O

127 I/O

128 I/O

129 I/O

130 I/O

131 I/O

132 I/O

133 GND

134 I/O

135 I/O

136 I/O

137 I/O

138 I/O

139 I/O

140 VCCI

141 I/O

142 I/O

143 I/O

144 I/O

176-Pin TQFP

Pin 
Number

A54SX32A 
Function
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SX-A Family FPGAs
D11 VCCA

D12 NC

D13 I/O

D14 I/O

D15 I/O

D16 I/O

D17 I/O

D18 I/O

D19 I/O

D20 I/O

D21 I/O

D22 I/O

D23 I/O

E1 VCCI

E2 I/O

E3 I/O

E4 I/O

E20 I/O

E21 I/O

E22 I/O

E23 I/O

F1 I/O

F2 TMS

F3 I/O

F4 I/O

F20 I/O

F21 I/O

F22 I/O

F23 I/O

G1 I/O

G2 I/O

G3 I/O

G4 I/O

G20 I/O

G21 I/O

G22 I/O

G23 GND

329-Pin PBGA

Pin 
Number

A54SX32A 
Function

H1 I/O

H2 I/O

H3 I/O

H4 I/O

H20 VCCA

H21 I/O

H22 I/O

H23 I/O

J1 NC

J2 I/O

J3 I/O

J4 I/O

J20 I/O

J21 I/O

J22 I/O

J23 I/O

K1 I/O

K2 I/O

K3 I/O

K4 I/O

K10 GND

K11 GND

K12 GND

K13 GND

K14 GND

K20 I/O

K21 I/O

K22 I/O

K23 I/O

L1 I/O

L2 I/O

L3 I/O

L4 NC

L10 GND

L11 GND

L12 GND

L13 GND

329-Pin PBGA

Pin 
Number

A54SX32A 
Function

L14 GND

L20 NC

L21 I/O

L22 I/O

L23 NC

M1 I/O

M2 I/O

M3 I/O

M4 VCCA

M10 GND

M11 GND

M12 GND

M13 GND

M14 GND

M20 VCCA

M21 I/O

M22 I/O

M23 VCCI

N1 I/O

N2 TRST, I/O

N3 I/O

N4 I/O

N10 GND

N11 GND

N12 GND

N13 GND

N14 GND

N20 NC

N21 I/O

N22 I/O

N23 I/O

P1 I/O

P2 I/O

P3 I/O

P4 I/O

P10 GND

P11 GND

329-Pin PBGA

Pin 
Number

A54SX32A 
Function

P12 GND

P13 GND

P14 GND

P20 I/O

P21 I/O

P22 I/O

P23 I/O

R1 I/O

R2 I/O

R3 I/O

R4 I/O

R20 I/O

R21 I/O

R22 I/O

R23 I/O

T1 I/O

T2 I/O

T3 I/O

T4 I/O

T20 I/O

T21 I/O

T22 I/O

T23 I/O

U1 I/O

U2 I/O

U3 VCCA

U4 I/O

U20 I/O

U21 VCCA

U22 I/O

U23 I/O

V1 VCCI

V2 I/O

V3 I/O

V4 I/O

V20 I/O

V21 I/O

329-Pin PBGA

Pin 
Number

A54SX32A 
Function
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SX-A Family FPGAs
144-Pin FBGA

Pin Number
A54SX08A 
Function

A54SX16A 
Function

A54SX32A 
Function

A1 I/O I/O I/O

A2 I/O I/O I/O

A3 I/O I/O I/O

A4 I/O I/O I/O

A5 VCCA VCCA VCCA

A6 GND GND GND

A7 CLKA CLKA CLKA

A8 I/O I/O I/O

A9 I/O I/O I/O

A10 I/O I/O I/O

A11 I/O I/O I/O

A12 I/O I/O I/O

B1 I/O I/O I/O

B2 GND GND GND

B3 I/O I/O I/O

B4 I/O I/O I/O

B5 I/O I/O I/O

B6 I/O I/O I/O

B7 CLKB CLKB CLKB

B8 I/O I/O I/O

B9 I/O I/O I/O

B10 I/O I/O I/O

B11 GND GND GND

B12 I/O I/O I/O

C1 I/O I/O I/O

C2 I/O I/O I/O

C3 TCK, I/O TCK, I/O TCK, I/O

C4 I/O I/O I/O

C5 I/O I/O I/O

C6 PRA, I/O PRA, I/O PRA, I/O

C7 I/O I/O I/O

C8 I/O I/O I/O

C9 I/O I/O I/O

C10 I/O I/O I/O

C11 I/O I/O I/O

C12 I/O I/O I/O

D1 I/O I/O I/O

D2 VCCI VCCI VCCI

D3 TDI, I/O TDI, I/O TDI, I/O

D4 I/O I/O I/O

D5 I/O I/O I/O

D6 I/O I/O I/O

D7 I/O I/O I/O

D8 I/O I/O I/O

D9 I/O I/O I/O

D10 I/O I/O I/O

D11 I/O I/O I/O

D12 I/O I/O I/O

E1 I/O I/O I/O

E2 I/O I/O I/O

E3 I/O I/O I/O

E4 I/O I/O I/O

E5 TMS TMS TMS

E6 VCCI VCCI VCCI

E7 VCCI VCCI VCCI

E8 VCCI VCCI VCCI

E9 VCCA VCCA VCCA

E10 I/O I/O I/O

E11 GND GND GND

E12 I/O I/O I/O

F1 I/O I/O I/O

F2 I/O I/O I/O

F3 NC NC NC

F4 I/O I/O I/O

F5 GND GND GND

F6 GND GND GND

F7 GND GND GND

F8 VCCI VCCI VCCI

F9 I/O I/O I/O

F10 GND GND GND

F11 I/O I/O I/O

F12 I/O I/O I/O

144-Pin FBGA

Pin Number
A54SX08A 
Function

A54SX16A 
Function

A54SX32A 
Function
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SX-A Family FPGAs
E11 I/O I/O I/O

E12 I/O I/O I/O

E13 NC I/O I/O

E14 I/O I/O I/O

E15 I/O I/O I/O

E16 I/O I/O I/O

F1 I/O I/O I/O

F2 I/O I/O I/O

F3 I/O I/O I/O

F4 TMS TMS TMS

F5 I/O I/O I/O

F6 I/O I/O I/O

F7 VCCI VCCI VCCI

F8 VCCI VCCI VCCI

F9 VCCI VCCI VCCI

F10 VCCI VCCI VCCI

F11 I/O I/O I/O

F12 VCCA VCCA VCCA

F13 I/O I/O I/O

F14 I/O I/O I/O

F15 I/O I/O I/O

F16 I/O I/O I/O

G1 NC I/O I/O

G2 I/O I/O I/O

G3 NC I/O I/O

G4 I/O I/O I/O

G5 I/O I/O I/O

G6 VCCI VCCI VCCI

G7 GND GND GND

G8 GND GND GND

G9 GND GND GND

G10 GND GND GND

G11 VCCI VCCI VCCI

G12 I/O I/O I/O

G13 GND GND GND

G14 NC I/O I/O

G15 VCCA VCCA VCCA

256-Pin FBGA

Pin Number
A54SX16A 
Function 

A54SX32A 
Function 

A54SX72A 
Function 

G16 I/O I/O I/O

H1 I/O I/O I/O

H2 I/O I/O I/O

H3 VCCA VCCA VCCA

H4 TRST, I/O TRST, I/O TRST, I/O

H5 I/O I/O I/O

H6 VCCI VCCI VCCI

H7 GND GND GND

H8 GND GND GND

H9 GND GND GND

H10 GND GND GND

H11 VCCI VCCI VCCI

H12 I/O I/O I/O

H13 I/O I/O I/O

H14 I/O I/O I/O

H15 I/O I/O I/O

H16 NC I/O I/O

J1 NC I/O I/O

J2 NC I/O I/O

J3 NC I/O I/O

J4 I/O I/O I/O

J5 I/O I/O I/O

J6 VCCI VCCI VCCI

J7 GND GND GND

J8 GND GND GND

J9 GND GND GND

J10 GND GND GND

J11 VCCI VCCI VCCI

J12 I/O I/O I/O

J13 I/O I/O I/O

J14 I/O I/O I/O

J15 I/O I/O I/O

J16 I/O I/O I/O

K1 I/O I/O I/O

K2 I/O I/O I/O

K3 NC I/O I/O

K4 VCCA VCCA VCCA

256-Pin FBGA

Pin Number
A54SX16A 
Function 

A54SX32A 
Function 

A54SX72A 
Function 
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