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YActel

SX-A Family FPGAs

Detailed Specifications

Operating Conditions

Table 2-1 o Absolute Maximum Ratings

Symbol Parameter Limits Units
Vel DC Supply Voltage for I/0s -0.3t0 +6.0 \%
Veea DC Supply Voltage for Arrays -0.3to +3.0 \
\ Input Voltage -0.5t0 +5.75 \
Vo Output Voltage -0.5t0 + V¢ + 0.5 \
Tsto 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
2.5V Power Supply Range (Vcca and Vec) 2.25t02.75 2.251t02.75 V
3.3 V Power Supply Range (Vcc) 3.0t0 3.6 3.0t0 3.6 \Y

5 V Power Supply Range (Vcc) 4.75105.25 4.75105.25 Vv
Typical SX-A Standby Current

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

Product Vea=25V Veca=3.3V Veca=5V
A54SX08A 0.8 mA 1.0 mA 29 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

Vcea Vea* Maximum Input Tolerance | Maximum Output Drive
2.5V 25V 575V 2.7V

25V 33V 575V 36V

25V 5V 575V 525V

Note: *3.3V PClis not 5V tolerant due to the clamp diode, but instead is 3.3 V tolerant.

v5.3

2-1




| SX-A Family FPGAs

Table 2-10  AC Specifications (3.3 V PCI Operation)

Symbol Parameter Condition Min. Max. Units
lorac) Switching Current High 0 < Vour <0.3Veq | =12V - mA
0.3Vee < Vour < 0.9Vcq, ! (~17.1Vce - Vour) - mA
0.7Veer < Vour < Vea 12 - FQ2-30n -
page 2-7
(Test Point) Vour = 0.7V¢c 2 - 32V mA
loLAac) Switching Current Low Vear > Vour 2 0.6V, ! 16V - mA
0.6Vee > Vour > 0.1V | (26.7Vour - mA
0.18Vce > Vour >0 12 - EQ 2-4 on -
page 2-7
(Test Point) Vour = 0.18Vc¢ ? - 38V mA
lcL Low Clamp Current -3 <V =25+ (V)y + 1)/0.015 - mA
lcH High Clamp Current Veel+4> VN2 Ve + 1 25 + (Viy = Ve — 1)/0.015 - mA
slewg Output Rise Slew Rate 0.2V - 0.6V load 3 1 4 Vins
slewg Output Fall Slew Rate 0.6V - 0.2V load 3 1 4 V/ins
Notes:

1. Refer to the V/I curves in Figure 2-2 on page 2-7. Switching current characteristics for REQ# and GNT# are permitted to be one half
of that specified here; i.e., half size output drivers may be used on these signals. This specification does not apply to CLK and RST#,
which are system outputs. “Switching Current High” specifications are not relevant to SERR#, INTA#, INTB#, INTC#, and INTD#,
which are open drain outputs.

2. Maximum current requirements must be met as drivers pull beyond the last step voltage. Equations defining these maximums (C
and D) are provided with the respective diagrams in Figure 2-2 on page 2-7. The equation defined maximum should be met by

design. In order to facilitate component testing, a maximum current test point is defined for each side of the output driver.

3. This parameter is to be interpreted as the cumulative edge rate across the specified range, rather than the instantaneous rate at any
point within the transition range. The specified load (diagram below) is optional; i.e., the designer may elect to meet this parameter
with an unloaded output per the latest revision of the PCl Local Bus Specification. However, adherence to both maximum and
minimum parameters is required (the maximum is no longer simply a quideline). Rise slew rate does not apply to open drain

outputs.

Pin
1/2.in. max.
P
Outpu
Buffer
10 pF
1k/i25Q

2-6
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| SX-A Family FPGAs

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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Guidelines for Estimating Power
The following guidelines are meant to represent worst-case scenarios; they can be generally used to predict the upper
limits of power dissipation:

Logic Modules (m) = 20% of modules

Inputs Switching (n) = Number inputs/4
Outputs Switching (p) = Number of outputs/4
CLKA Loads (q1) = 20% of R-cells

CLKB Loads (gq2) = 20% of R-cells

Load Capacitance (CL) = 35 pF

Average Logic Module Switching Rate (fm) = f/10
Average Input Switching Rate (fn) =f/5
Average Output Switching Rate (fp) = f/10
Average CLKA Rate (fq1) = f/2

Average CLKB Rate (fq2) = f/2

Average HCLK Rate (fs1) = f

HCLK loads (s1) = 20% of R-cells

To assist customers in estimating the power dissipations of their designs, Actel has published the eX, SX-A and RT545X-S
Power Calculator worksheet.

2-10 v5.3
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To determine the heat sink's thermal performance, use the following equation:

0)am0TAy = Oy +0cs + 05

EQ 2-14
where:
Ocs = 0.37°C/W
= thermal resistance of the interface material between the case and the heat
sink, usually provided by the thermal interface manufacturer
Bsp = thermal resistance of the heat sink in °C/W
Osa = Ojamoran —Oic —Ocs
EQ 2-15

055 = 13.33°C/W-3.20°C/W -0.37°C/W

05, = 9.76°C/W

A heat sink with a thermal resistance of 9.76°C/W or better should be used. Thermal resistance of heat sinks is a
function of airflow. The heat sink performance can be significantly improved with the presence of airflow.

Carefully estimating thermal resistance is important in the long-term reliability of an Actel FPGA. Design engineers
should always correlate the power consumption of the device with the maximum allowable power dissipation of the
package selected for that device, using the provided thermal resistance data.

Note: The values may vary depending on the application.
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Table 2-24  A54SX16A Timing Characteristics

y FPGAs

(Worst-Case Commercial Conditions Vccp =2.25V, V¢ =4.75 V, 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

Dedicated (Hardwired) Array Clock Networks

thckH Input Low to High 1.2 1.4 1.6 1.8 2.8 ns
(Pad to R-cell Input)

thekL Input High to Low 1.0 1.1 1.2 1.5 2.2 ns
(Pad to R-cell Input)

tHPWH Minimum Pulse Width High 1.4 1.7 1.9 2.2 3.0 ns

tHpwL Minimum Pulse Width Low 1.4 1.7 1.9 2.2 3.0 ns

theksw Maximum Skew 0.3 0.3 0.4 04 0.7 ns

thp Minimum Period 2.8 34 3.8 44 6.0 ns

fHmAx Maximum Frequency 357 294 263 227 167 | MHz

Routed Array Clock Networks

tRekH Input Low to High (Light Load) 1.0 1.2 1.3 1.6 2.2 ns
(Pad to R-cell Input)

trRekL Input High to Low (Light Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

tRckH Input Low to High (50% Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

trRekL Input High to Low (50% Load) 1.1 1.3 1.5 1.7 24 ns
(Pad to R-cell Input)

tRekH Input Low to High (100% Load) 1.3 1.5 1.7 2.0 2.8 ns
(Pad to R-cell Input)

trekL Input High to Low (100% Load) 1.3 1.5 1.7 2.0 2.8 ns
(Pad to R-cell Input)

tRPWH Minimum Pulse Width High 1.4 1.7 1.9 2.2 3.0 ns

tRpWL Minimum Pulse Width Low 1.4 1.7 1.9 2.2 3.0 ns

tReksw Maximum Skew (Light Load) 0.8 0.9 1.0 1.2 1.7 ns

tRCksw Maximum Skew (50% Load) 0.8 0.9 1.0 1.2 1.7 ns

tReksw Maximum Skew (100% Load) 1.0 1.1 1.3 1.5 2.1 ns

Note: *All -3 speed grades have been discontinued.
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Table 2-28  A54SX32A Timing Characteristics
(Worst-Case Commercial Conditions, Vccpa=2.25V Ve =3.0V, T, = 70°C)

-3 Speed! | -2 Speed -1 Speed | Std. Speed | -F Speed
Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units
C-Cell Propagation Delays?
trD Internal Array Module 0.8 0.9 1.1 1.2 1.7 ns
Predicted Routing Delays?
e FO = 1 Routing Delay, Direct 0.1 0.1 0.1 0.1 0.1 ns
Connect
trc 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
tRpa FO = 4 Routing Delay 0.7 0.8 0.9 1.0 1.4 ns
tRDS 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
tcir 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
tsup Flip-Flop Data Input Set-Up 0.6 0.7 0.8 0.9 1.2 ns
thp 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 04 0.6 ns
tNVPW 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 0.6 0.7 0.8 0.9 1.2 ns
LVCMOS
tiNYL Input Data Pad to Y Low 2.5 V 1.2 1.3 1.5 1.8 2.5 ns
LVCMOS
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 PC| 0.6 0.7 0.8 0.9 1.3 ns
tINYH Input Data Pad to Y High 3.3 V 0.8 0.9 1.0 1.2 1.6 ns
LVTTL
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 tpp + tap1 + tepn . trco + trp1 + tepn . OF teps + trpy + tsup , 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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Table 2-36 » A54SX72A Timing Characteristics

(Worst-Case Commercial Conditions Vcca =2.25V, V¢ =2.25V, T; = 70°C)

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

Parameter Description Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Units

Dedicated (Hardwired) Array Clock Networks

tHCkH Input Low to High 1.6 1.9 2.1 2.5 3.8 ns
(Pad to R-cell Input)

thekL Input High to Low 1.6 1.9 2.1 2.5 3.8 ns
(Pad to R-cell Input)

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

tHeksw Maximum Skew 1.4 1.6 1.8 2.1 3.3 ns

thp Minimum Period 3.0 34 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) 2.3 2.6 29 34 4.8 ns
(Pad to R-cell Input)

tRCKL Input High to Low (Light Load) 2.8 3.2 3.7 4.3 6.0 ns
(Pad to R-cell Input)

tRCKH Input Low to High (50% Load) 24 2.8 3.2 3.7 5.2 ns
(Pad to R-cell Input)

tRCKL Input High to Low (50% Load) 2.9 33 3.8 4.5 6.2 ns
(Pad to R-cell Input)

tRCKH Input Low to High (100% Load) 2.6 3.0 34 4.0 5.6 ns
(Pad to R-cell Input)

tRCKL Input High to Low (100% Load) 3.1 3.6 4.0 4.7 6.6 ns
(Pad to R-cell Input)

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 25 3.0 4.1 ns

tRCKSW Maximum Skew (50% Load) 1.8 2.1 2.4 2.8 3.9 ns

tRCKSW Maximum Skew (100% Load) 1.8 2.1 24 2.8 3.9 ns

Quadrant Array Clock Networks

tockH Input Low to High (Light Load) 2.6 3.0 34 4.0 5.6 ns
(Pad to R-cell Input)

tQCHKL Input High to Low (Light Load) 2.6 3.0 3.3 3.9 5.5 ns
(Pad to R-cell Input)

tockH Input Low to High (50% Load) 2.8 3.2 3.6 4.3 6.0 ns
(Pad to R-cell Input)

tQCHKL Input High to Low (50% Load) 2.8 32 3.6 4.2 5.9 ns
(Pad to R-cell Input)

Note: *All -3 speed grades have been discontinued.
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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 2-37 ¢ A54SX72A Timing Characteristics (Continued)
(Worst-Case Commercial Conditions Vcca =2.25V, Vg =3.0V, 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) 1.7 1.9 2.2 2.5 3.5 ns

(Pad to R-cell Input)
tQcHKL Input High to Low (100% Load) 1.7 2 2.2 2.6 3.6 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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Package Pin Assignments

208-Pin PQFP

4 )\

208-Pin
PQFP

0

<0
\— J

Figure 3-1 * 208-Pin PQFP (Top View)

Note

For Package Manufacturing and Environmental information, visit Resource center at

http://www.actel.com/products/rescenter/package/index.html.

3-1
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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
141 NC I/0 I/0 I/0 176 NC 170 110 170
142 I/0 I/0 I/0 I/0 177 170 110 /0 /0
143 NC I/0 I/0 I/0 178 I/O I/O I/O QCLKD
144 I/0 I/0 I/0 I/0 179 110 170 170 170
145 Veea Veea Veea Veea 180 CLKA CLKA CLKA CLKA
146 GND GND GND GND 181 CLKB CLKB CLKB CLKB
147 I/0 I/0 I/0 I/0 182 NC NC NC NC
148 Vee Ve Vee Vee 183 GND GND GND GND
149 /0 /0 /0 /0 184 Veea Veea Veea Veea
150 I/0 I/0 I/0 I/0 185 GND GND GND GND
151 I/0 I/0 I/0 I/0 186 PRA, I/O PRA, I/O PRA, I/O PRA, I/O
152 I/0 I/0 I/0 I/0 187 110 170 110 Ve
153 I/0 I/0 I/0 I/0 188 110 110 110 110
154 I/0 I/0 I/0 I/0 189 NC 110 110 /0
155 NC I/0 I/0 I/0 190 170 110 170 QCLKC
156 NC I/0 I/0 I/0 191 170 170 170 170
157 GND GND GND GND 192 NC 170 170 170
158 I/0 I/0 I/0 I/0 193 110 170 170 170
159 I/0 I/0 I/0 I/0 194 110 110 170 110
160 I/0 I/0 I/0 I/0 195 NC 110 /0 110
161 I/0 I/0 I/0 I/0 196 170 /0 110 110
162 I/0 I/0 I/0 I/0 197 110 170 170 170
163 I/0 I/0 I/0 I/0 198 NC 170 170 170
164 Ve Ve Ve Ve 199 110 110 170 110
165 I/0 I/0 I/0 I/0 200 110 170 170 110
166 /0 /0 /0 /0 201 Veer Ve Ve Ve
167 NC I/0 I/0 I/0 202 NC 110 110 110
168 I/0 I/0 I/0 I/0 203 NC 170 170 170
169 I/0 I/0 I/0 I/0 204 110 170 110 170
170 NC I/0 I/0 I/0 205 NC 170 170 170
171 I/0 I/0 I/0 I/0 206 110 110 110 110
172 I/0 I/0 I/0 I/0 207 110 110 110 110
173 NC I/0 I/0 I/0 208 TCK, I/0 TCK, I/0 TCK, I/0 TCK, I/0
174 I/0 I/0 I/0 I/0
175 I/0 I/0 I/0 I/0
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100-TQFP
A54SX08A | A54SX16A | A54SX32A
Pin Number | Function Function Function

71 I/0 I/O e}
72 I/O I/0 I/O
73 I/O I/0 I/O
74 I/0 I/0 I/O
75 I/0 170 7o}
76 I/0 I/0 7o}
77 I/0 I/O I/O
78 I/O I/0 I/O
79 I/O I/0 I/O
80 I/0 I/0 I/O
81 I/0 170 7o}
82 Veel Vea Veel
83 I/0 I/O e}
84 I/O I/0 I/O
85 I/O I/0 I/O
86 I/0 I/0 I/O
87 CLKA CLKA CLKA
88 CLKB CLKB CLKB
89 NC NC NC
90 Veea Veea Veea
91 GND GND GND
92 PRA, I/O PRA, I/0 PRA, I/O
93 I/0 I/0 7o}
94 I/0 I/0 I/O
95 I/0 17O re}
96 I/O I/0 I/O
97 I/O I/0 I/O
98 I/0 I/0 I/O
99 170 170 7o}
100 TCK, I/0 TCK, I1/0 TCK, I/O

v5.3
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144-Pin TQFP

144-Pin
TQFP

R

Figure 3-3 * 144-Pin TQFP (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
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Figure 3-6 ¢ 144-Pin FBGA (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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SX-A Family FPGAs

256-Pin FBGA
A54SX16A | A54SX32A | A54SX72A
Pin Number | Function Function Function
P15 170 I/0 170
P16 170 I/0 170
R1 170 110 170
R2 GND GND GND
R3 170 110 170
R4 NC 170 170
R5 170 110 170
R6 170 110 170
R7 170 110 170
R8 170 110 170
R9 HCLK HCLK HCLK
R10 I/0 I/O QCLKB
R11 170 110 170
R12 170 110 170
R13 170 110 170
R14 170 170 170
R15 GND GND GND
R16 GND GND GND
T GND GND GND
T2 170 110 170
T3 170 110 170
T4 NC 170 170
T5 170 110 170
T6 170 110 170
T7 170 170 170
T8 170 110 170
I Veea Veea Veea
T10 170 I/0 170
T 170 I/0 170
T12 NC 110 170
T13 170 I/0 170
T14 170 I/0 170
T15 TDO, 110 TDO, /0 TDO, I/10
T16 GND GND GND
v5.3 3-25
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Note: *These pins must be left floating on the A54SX32A device.

484-Pin FBGA 484-Pin FBGA
Pin A54SX32A | A54SX72A Pin A54SX32A | A54SX72A
Number | Function Function Number | Function Function

T3 I/O I/0 V2 NC* I/O
T4 I/O I/0 V3 I/O I/O
T5 I/O I/0 Va4 I/O I/O
T10 GND GND V5 I/0 I/O
T11 GND GND V22 Veea Veea
T12 GND GND V23 I/0 I/O
T13 GND GND V24 I/0 I/0
T14 GND GND V25 NC* I/O
T15 GND GND V26 NC* I/O
T16 GND GND W1 I/0 I/O
T7 GND GND W2 I/0 I/O
122 I/0 170 W3 I/0 I/O
123 I/0 170 W4 I/0 I/O
T24 I/0 I/0 W5 I/0 I/O
125 NC* I/O W22 I/0 I/O
126 NC* 1o} W23 Veea Veea
U1 I/O I/0 w24 I/0 I/O
U2 Vee Ve W25 NC* e}
u3 I/O I/0 W26 NC* 17O
ua I/O I/0 Y1 NC* I/O
U5 I/O I/0 Y2 NC* I/O
u10 GND GND Y3 I/0 I/O
ut1 GND GND Y4 I/0 I/O
u12 GND GND Y5 NC* I/O
uU13 GND GND Y22 I/0 I/0
u14 GND GND Y23 I/0 I/O
u1s GND GND Y24 Vee Vee
u16 GND GND Y25 I/0 I/O
u17 GND GND Y26 I/0 I/O
u22 I/0 I/O
uz23 I/0 170
uz24 I/0 170
uz25 Vea Veey
U26 I/0 I/O

V1 NC* I/O

SX-A Family FPGAs

v5.3

3-31



Actel and the Actel logo are registered trademarks of Actel Corporation.

Actel Corporation
2061 Stierlin Court
Mountain View, CA
94043-4655 USA
Phone 650.318.4200
Fax 650.318.4600

All other trademarks are the property of their owners.

VActel

www.actel.com

Actel Europe Ltd.

River Court, Meadows Business Park
Station Approach, Blackwater
Camberley, Surrey GU17 9AB
United Kingdom

Phone +44 (0) 1276 609 300

Fax +44 (0) 1276 607 540

Actel Japan

EXOS Ebisu Bldg. 4F
1-24-14 Ebisu Shibuya-ku
Tokyo 150 Japan

Phone +81.03.3445.7671
Fax +81.03.3445.7668
www.jp.actel.com

Actel Hong Kong

Suite 2114, Two Pacific Place
88 Queensway, Admiralty
Hong Kong

Phone +852 2185 6460
Fax +852 2185 6488
www.actel.com.cn

5172147-10/2.07


http://www.jp.actel.com
http://www.jp.actel.com
http://www.actel.com.cn
http://www.actel.com.cn
http://www.actel.com
http://www.actel.com

