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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
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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.
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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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Automotive ProASIC3 DC and Switching Characteristics
Calculating Power Dissipation

Quiescent Supply Current

Power per I/O Pin

Table 2-6 • Quiescent Supply Current Characteristics

A3P060 A3P125 A3P250 A3P1000

Typical (25°C) 2 mA 2 mA 3 mA 8 mA

Maximum (Automotive Grade 1) – 135°C 53 mA 53 mA 106 mA 265 mA

Maximum (Automotive Grade 2) – 115°C 26 mA 26 mA 53 mA 131 mA

Note: IDD Includes VCC, VPUMP, VCCI, and VMV currents. Values do not include I/O static
contribution, which is shown in Table 2-7 and Table 2-10 on page 2-8. 

Table 2-7 • Summary of I/O Input Buffer Power (per pin) – Default I/O Software Settings 1

Applicable to Advanced I/O Banks

VMV (V)
Static Power
PDC2 (mW)1

Dynamic Power
PAC9 (µW/MHz)2

Single-Ended

3.3 V LVTTL / 3.3 V LVCMOS 3.3 – 16.69

2.5 V LVCMOS 2.5 – 5.12

1.8 V LVCMOS 1.8 – 2.13

1.5 V LVCMOS (JESD8-11) 1.5 – 1.45

3.3 V PCI 3.3 – 18.11

3.3 V PCI-X 3.3 – 18.11

Differential

LVDS 2.5 2.26 1.20

LVPECL 3.3 5.72 1.87

Notes:

1. PDC2 is the static power (where applicable) measured on VMV.
2. PAC9 is the total dynamic power measured on VCC and VMV.
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Automotive ProASIC3 Flash Family FPGAs
Figure 2-6 • Tristate Output Buffer Timing Model and Delays (example)
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Automotive ProASIC3 DC and Switching Characteristics
Table 2-31 • I/O Input Rise Time, Fall Time, and Related I/O Reliability

Input Buffer
Input Rise/Fall Time 

(min.)
Input Rise/Fall Time 

(max.) Reliability

LVTTL/LVCMOS No requirement 10 ns * 20 years (110°C)

LVDS/B-LVDS/M-
LVDS/LVPECL

No requirement 10 ns * 10 years (100°C)

Note: *The maximum input rise/fall time is related to the noise induced into the input buffer trace. If the
noise is low, the rise time and fall time of input buffers can be increased beyond the maximum
value. The longer the rise/fall times, the more susceptible the input signal is to the board noise.
Microsemi recommends signal integrity evaluation/characterization of the system to ensure there
is no excessive noise coupling into input signals.
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Automotive ProASIC3 Flash Family FPGAs
Timing Characteristics         

Table 2-35 • 3.3 V LVTTL / 3.3 V LVCMOS High Slew
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

4 mA STD 0.64 8.56 0.05 1.14 0.46 8.72 7.37 1.46 1.42 11.22 9.866 ns

-1 0.55 7.28 0.04 0.97 0.39 7.42 6.27 1.46 1.42 9.54 8.393 ns

6 mA STD 0.64 5.49 0.05 1.14 0.46 5.59 4.55 1.65 1.74 8.09 7.05 ns

-1 0.55 4.67 0.04 0.97 0.39 4.75 3.87 1.65 1.74 6.88 5.997 ns

8 mA STD 0.64 5.49 0.05 1.14 0.46 5.59 4.55 1.65 1.74 8.09 7.05 ns

-1 0.55 4.67 0.04 0.97 0.39 4.75 3.87 1.65 1.74 6.88 5.997 ns

12 mA STD 0.64 3.95 0.05 1.14 0.46 4.02 1.56 3.59 1.94 6.52 2.795 ns

-1 0.55 3.36 0.04 0.97 0.39 3.42 1.56 3.05 1.94 5.55 2.797 ns

16 mA STD 0.64 3.73 0.05 1.14 0.46 1.84 1.42 3.65 4.11 3.05 2.651 ns

-1 0.55 3.17 0.04 0.97 0.39 1.84 1.42 3.10 3.50 3.05 2.653 ns

24 mA STD 0.64 3.44 0.05 1.14 0.46 1.70 1.17 3.72 4.54 2.91 2.405 ns

-1 0.55 2.92 0.04 0.97 0.39 1.70 1.17 3.16 3.86 2.91 2.407 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-36 • 3.3 V LVTTL / 3.3 V LVCMOS Low Slew
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

4 mA STD 0.64 11.47 0.05 1.14 0.46 11.68 9.95 1.46 1.33 14.18 12.449 ns

-1 0.55 9.75 0.04 0.97 0.39 9.94 8.46 1.46 1.33 12.06 10.59 ns

6 mA STD 0.64 8.13 0.05 1.14 0.46 8.28 7.03 1.65 1.65 10.79 9.526 ns

-1 0.55 6.92 0.04 0.97 0.39 7.05 5.98 1.65 1.65 9.17 8.103 ns

8 mA STD 0.64 8.13 0.05 1.14 0.46 8.28 7.03 1.65 1.65 10.79 9.526 ns

-1 0.55 6.92 0.04 0.97 0.39 7.05 5.98 1.65 1.65 9.17 8.103 ns

12 mA STD 0.64 6.24 0.05 1.14 0.46 6.36 5.45 1.77 1.85 8.86 7.946 ns

-1 0.55 5.31 0.04 0.97 0.39 5.41 4.63 1.77 1.85 7.53 6.76 ns

16 mA STD 0.64 5.82 0.05 1.14 0.46 5.93 5.10 1.80 1.90 8.43 7.604 ns

-1 0.55 4.95 0.04 0.97 0.39 5.04 4.34 1.80 1.90 7.17 6.468 ns

24 mA STD 0.64 5.42 0.05 1.14 0.46 5.52 5.08 1.83 2.10 8.02 7.581 ns

-1 0.55 4.61 0.04 0.97 0.39 4.70 4.32 1.83 2.11 6.82 6.449 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 DC and Switching Characteristics
Table 2-70 • 1.5 V LVCMOS High Slew
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

2 mA STD 0.64 8.76 0.05 1.59 0.46 7.63 9.35 1.87 1.50 10.13 11.851 ns

-1 0.55 7.45 0.04 1.35 0.39 6.49 7.95 1.87 1.50 8.62 10.081 ns

4 mA STD 0.64 5.41 0.05 1.59 0.46 5.42 5.94 2.07 1.84 7.92 8.442 ns

-1 0.55 4.60 0.04 1.35 0.39 4.61 5.05 2.07 1.85 6.74 7.181 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-71 • 1.5 V LVCMOS Low Slew
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

2 mA STD 0.64 13.51 0.05 1.45 0.46 14.32 14.29 1.88 1.43 16.82 16.794 ns

-1 0.55 11.49 0.04 1.23 0.39 12.18 12.16 1.88 1.43 14.31 14.286 ns

4 mA STD 0.64 10.38 0.05 1.45 0.46 11.40 10.67 2.07 1.77 13.90 13.175 ns

-1 0.55 8.83 0.04 1.23 0.39 9.70 9.08 2.07 1.77 11.82 11.207 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-72 • 1.5 V LVCMOS High Slew
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

2 mA STD 0.63 9.05 0.05 1.56 0.45 7.38 9.05 1.81 1.45 9.80 11.47 ns

-1 0.53 7.70 0.04 1.32 0.38 6.28 7.70 1.81 1.45 8.34 9.75 ns

4 mA STD 0.63 5.75 0.05 1.56 0.45 5.25 5.75 2.00 1.78 7.67 8.17 ns

-1 0.53 4.89 0.04 1.32 0.38 4.46 4.89 2.00 1.78 6.52 6.95 ns

6 mA STD 0.63 5.05 0.05 1.56 0.45 4.92 5.05 2.04 1.87 7.34 7.47 ns

-1 0.53 4.29 0.04 1.32 0.38 4.19 4.29 2.04 1.87 6.24 6.35 ns

8 mA STD 0.63 4.41 0.05 1.56 0.45 2.18 1.91 4.27 4.55 3.35 3.11 ns

-1 0.53 3.75 0.04 1.32 0.38 2.18 1.91 3.63 3.87 3.35 3.11 ns

12 mA STD 0.63 4.41 0.05 1.56 0.45 2.18 1.91 4.27 4.55 3.35 3.11 ns

-1 0.53 3.75 0.04 1.32 0.38 2.18 1.91 3.63 3.87 3.35 3.11 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 Flash Family FPGAs
Table 2-73 • 1.5 V LVCMOS Low Slew
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

2 mA STD 0.63 13.83 0.05 1.40 0.45 13.86 13.83 1.82 1.39 16.28 16.25 ns

-1 0.53 11.76 0.04 1.19 0.38 11.79 11.76 1.82 1.39 13.85 13.82 ns

4 mA STD 0.63 10.83 0.05 1.40 0.45 11.03 10.33 2.00 1.71 13.45 12.75 ns

-1 0.53 9.21 0.04 1.19 0.38 9.38 8.79 2.01 1.72 11.44 10.84 ns

6 mA STD 0.63 10.10 0.05 1.40 0.45 10.28 9.62 2.05 1.80 12.70 12.04 ns

-1 0.53 8.59 0.04 1.19 0.38 8.75 8.18 2.05 1.80 10.81 10.24 ns

8 mA STD 0.63 9.64 0.05 1.40 0.45 9.82 9.62 2.11 2.12 12.23 12.04 ns

-1 0.53 8.20 0.04 1.19 0.38 8.35 8.18 2.11 2.12 10.41 10.24 ns

12 mA STD 0.63 9.64 0.05 1.40 0.45 9.82 9.62 2.11 2.12 12.23 12.04 ns

-1 0.53 8.20 0.04 1.19 0.38 8.35 8.18 2.11 2.12 10.41 10.24 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-74 • 1.5 V LVCMOS High Slew
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

2 mA STD 0.63 8.47 0.05 1.54 0.45 7.38 9.05 1.81 1.45 9.80 11.47 ns

-1 0.53 7.21 0.04 1.31 0.38 6.28 7.70 1.81 1.45 8.34 9.75 ns

4 mA STD 0.63 5.24 0.05 1.54 0.45 5.25 5.75 2.00 1.78 7.67 8.17 ns

-1 0.53 4.45 0.04 1.31 0.38 4.46 4.89 2.00 1.78 6.52 6.95 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-75 • 1.5 V LVCMOS Low Slew
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus I/O Banks

Drive
Strength

Speed
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

2 mA STD 0.63 13.07 0.05 1.40 0.45 13.86 13.83 1.82 1.39 16.28 16.25 ns

-1 0.53 11.12 0.04 1.19 0.38 11.79 11.76 1.82 1.39 13.85 13.82 ns

4 mA STD 0.63 10.04 0.05 1.40 0.45 11.03 10.33 2.00 1.71 13.45 12.75 ns

-1 0.53 8.54 0.04 1.19 0.38 9.38 8.79 2.01 1.72 11.44 10.84 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 DC and Switching Characteristics
3.3 V PCI, 3.3 V PCI-X
The Peripheral Component Interface for 3.3 V standard specifies support for 33 MHz and 66 MHz PCI
Bus applications.  

AC loadings are defined per the PCI/PCI-X specifications for the datapath; Microsemi loadings for enable
path characterization are described in Figure 2-11. 

AC loadings are defined per PCI/PCI-X specifications for the datapath; Actel loading for tristate is
described in Table 2-77.

Timing Characteristics

Table 2-76 • Minimum and Maximum DC Input and Output Levels

3.3 V
PCI/PCI-X VIL VIH VOL VOH IOL IOH IOSL IOSH IIL IIH

Drive
Strength

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V mA mA

Max.
mA1

Max.
mA1 µA2 µA2

Per PCI
specification

Per PCI curves 10 10

Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 125°C junction temperature.

Figure 2-11 • AC Loading

Test Point
Enable Path

R to VCCI for tLZ / tZL / tZLS

10 pF for tZH / tZHS / tZL / tZLS 
5 pF for tHZ / tLZ

R to GND for tHZ / tZH / tZHS

R = 1 k

Test Point
Datapath

R = 25 R to VCCI for tDP (F)
R to GND for tDP (R)

Table 2-77 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLOAD (pF)

0 3.3 0.285 * VCCI for tDP(R)

0.615 * VCCI for tDP(F)

10

Note: *Measuring point = Vtrip. See Table 2-18 on page 2-17 for a complete table of trip points.

Table 2-78 • 3.3 V PCI/PCI-X
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/O Banks

Speed Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

Std. 0.64 2.58 0.05 0.95 0.46 1.27 0.94 3.12 3.60 2.49 2.18 ns 

–1 0.55 2.19 0.04 0.81 0.39 1.27 0.94 2.65 3.06 2.49 2.18 ns 

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-79 • 3.3 V PCI/PCI-X
Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Plus I/O Banks

Speed Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

Std. 0.64 3.00 0.05 0.93 0.46 1.27 0.94 3.12 3.60 2.49 2.18 ns 

–1 0.55 2.55 0.04 0.79 0.39 1.27 0.94 2.65 3.06 2.49 2.18 ns 

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 Flash Family FPGAs
B-LVDS/M-LVDS
Bus LVDS (B-LVDS) and Multipoint LVDS (M-LVDS) specifications extend the existing LVDS standard to
high-performance multipoint bus applications. Multidrop and multipoint bus configurations may contain
any combination of drivers, receivers, and transceivers. Actel LVDS drivers provide the higher drive
current required by B-LVDS and M-LVDS to accommodate the loading. The drivers require series
terminations for better signal quality and to control voltage swing. Termination is also required at both
ends of the bus since the driver can be located anywhere on the bus. These configurations can be
implemented using the TRIBUF_LVDS and BIBUF_LVDS macros along with appropriate terminations.
Multipoint designs using Actel LVDS macros can achieve up to 200 MHz with a maximum of 20 loads. A
sample application is given in Figure 2-13. The input and output buffer delays are available in the LVDS
section in Table 2-84 on page 2-50. 

Example: For a bus consisting of 20 equidistant loads, the following terminations provide the required
differential voltage, in worst-case Industrial operating conditions, at the farthest receiver: RS = 60  and
RT = 70 , given Z0 = 50  (2") and Zstub = 50  (~1.5"). 

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

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-14 on
page 2-52. The building blocks of the LVPECL transmitter-receiver are one transmitter macro, one
receiver macro, three board resistors at the transmitter end, and one resistor at the receiver end. The
values for the three driver resistors are different from those used in the LVDS implementation because
the output standard specifications are different.

Figure 2-13 • B-LVDS/M-LVDS Multipoint Application Using LVDS I/O Buffers
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Automotive ProASIC3 Flash Family FPGAs
Fully Registered I/O Buffers with Synchronous Enable and 
Asynchronous Clear

Figure 2-16 • Timing Model of the Registered I/O Buffers with Synchronous Enable and Asynchronous Clear

E
na

bl
e

C
LK

P
ad O

ut

CLK

Enable

CLR

Data_out
Data

Y

AA

EOUT

DOUT

Core

Array
D Q

DFN1E1C1

E

CLR

D Q

DFN1E1C1

E

CLR

D Q

DFN1E1C1

E

CLR

D
_E

na
bl

e

BB

CC

DD

EE

FF

GG

LL

HH

JJ

KK

C
LK

B
U

F
IN

B
U

F
IN

B
U

F

T
R

IB
U

F

INBUF INBUF CLKBUF

IN
B

U
F

Data Input I/O Register with
 Active High Enable
 Active High Clear
 Positive-Edge Triggered Data Output Register and

Enable Output Register with
 Active High Enable
 Active High Clear
 Positive-Edge Triggered
Revision 5 2-55



Automotive ProASIC3 Flash Family FPGAs
Table 2-100 • Input DDR Propagation Delays
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V

Parameter Description –1 Std. Units

tDDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.33 0.38 ns

tDDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.46 0.54 ns

tDDRISUD Data Setup for Input DDR 0.34 0.40 ns

tDDRIHD Data Hold for Input DDR 0.00 0.00 ns

tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.55 0.65 ns

tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.68 0.80 ns

tDDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 0.00 ns

tDDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.27 0.31 ns

tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.25 0.30 ns

tDDRICKMPWH Clock Minimum Pulse Width High for Input DDR 0.41 0.48 ns

tDDRICKMPWL Clock Minimum Pulse Width Low for Input DDR 0.37 0.43 ns

FDDRIMAX Maximum Frequency for Input DDR 309 263 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 Flash Family FPGAs
VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module
The ProASIC3 library offers all combinations of LUT-3 combinatorial functions. In this section, timing
characteristics are presented for a sample of the library. For more details, refer to the Fusion, IGLOO/e,
and ProASIC3/E Macro Library Guide. 

Figure 2-24 • Sample of Combinatorial Cells
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Automotive ProASIC3 Flash Family FPGAs
Figure 2-35 • RAM Reset. Applicable to Both RAM4K9 and RAM512x18

CLK

RESET

DOUT|RD Dn

tCYC

tCKH tCKL

tRSTBQ

Dm
Revision 5 2-85



Automotive ProASIC3 DC and Switching Characteristics
Table 2-119 • RAM4K9
Automotive-Case Conditions: TJ = 115°C, Worst Case VCC = 1.425 V 

Parameter Description –1 Std. Units

tAS Address Setup Time 0.30 0.35 ns

tAH Address Hold Time 0.00 0.00 ns

tENS REN, WEN Setup Time 0.17 0.20 ns

tENH REN, WEN Hold Time 0.12 0.14 ns

tBKS BLK Setup Time 0.28 0.33 ns

tBKH BLK Hold Time 0.02 0.03 ns

tDS Input data (DIN) Setup Time 0.22 0.26 ns

tDH Input data (DIN) Hold Time 0.00 0.00 ns

tCKQ1 Clock High to New Data Valid on DOUT (output retained, WMODE = 0) 2.13 2.50 ns

Clock High to New Data Valid on DOUT (flow-through, WMODE = 1) 2.81 3.30 ns

tCKQ2 Clock High to New Data Valid on DOUT (pipelined) 1.07 1.25 ns

tC2CWWL
1 Address collision clk-to-clk delay for reliable write after write on same address—

Applicable to Closing Edge
0.28 0.33 ns

tC2CWWH
1 Address collision clk-to-clk delay for reliable write after write on same address—

Applicable to Rising Edge
0.26 0.30 ns

tC2CRWH
1 Address collision clk-to-clk delay for reliable read access after write on same

address—Applicable to Opening Edge
0.38 0.45 ns

tC2CWRH
1 Address collision clk-to-clk delay for reliable write access after read on same

address— Applicable to Opening Edge
0.42 0.49 ns

tRSTBQ RESET Low to Data Out Low on DOUT (flow-through) 1.10 1.29 ns

RESET Low to Data Out Low on DOUT (pipelined) 1.10 1.29 ns

tREMRSTB RESET Removal 0.34 0.40 ns

tRECRSTB RESET Recovery 1.79 2.10 ns

tMPWRSTB RESET Minimum Pulse Width 0.25 0.30 ns

tCYC Clock Cycle Time 3.85 4.53 ns

FMAX Maximum Frequency 260 221 MHz

Notes:

1. For more information, refer to the application note Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based cSoCs and FPGAs.

2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Automotive ProASIC3 Flash Family FPGAs
Timing Waveforms

Figure 2-37 • FIFO Read

Figure 2-38 • FIFO Write
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Automotive ProASIC3 DC and Switching Characteristics
Timing Characteristics 

Table 2-121 • FIFO 
Worst-Case Automotive Conditions: TJ = 135°C, VCC = 1.425 V

Parameter Description –1 Std. Units

tENS REN, WEN Setup Time 1.97 1.67 ns

tENH REN, WEN Hold Time 0.03 0.02 ns

tBKS BLK Setup Time 0.28 0.32 ns

tBKH BLK Hold Time 0.00 0.00 ns

tDS Input Data (WD) Setup Time 0.26 0.22 ns

tDH Input Data (WD) Hold Time 0.00 0.00 ns

tCKQ1 Clock High to New Data Valid on RD (flow-through) 3.37 2.86 ns

tCKQ2 Clock High to New Data Valid on RD (pipelined) 1.28 1.09 ns

tRCKEF RCLK High to Empty Flag Valid 2.45 2.09 ns

tWCKFF WCLK High to Full Flag Valid 2.33 1.98 ns

tCKAF Clock High to Almost Empty/Full Flag Valid 8.85 7.53 ns

tRSTFG RESET Low to Empty/Full Flag Valid 2.42 2.06 ns

tRSTAF RESET Low to Almost Empty/Full Flag Valid 8.76 7.45 ns

tRSTBQ RESET Low to Data Out Low on RD (flow-through) 1.32 1.12 ns

RESET Low to Data Out Low on RD (pipelined) 1.32 1.12 ns

tREMRSTB RESET Removal 0.41 0.35 ns

tRECRSTB RESET Recovery 2.14 1.82 ns

tMPWRSTB RESET Minimum Pulse Width 0.30 0.26 ns

tCYC Clock Cycle Time 4.62 3.93 ns

FMAX Maximum Frequency for FIFO 217 255 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for
derating values.
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Automotive ProASIC3 Flash Family FPGAs
FG144

Pin Number A3P125 Function

A1 GNDQ

A2 VMV0

A3 GAB0/IO02RSB0

A4 GAB1/IO03RSB0

A5 IO11RSB0

A6 GND

A7 IO18RSB0

A8 VCC

A9 IO25RSB0

A10 GBA0/IO39RSB0

A11 GBA1/IO40RSB0

A12 GNDQ

B1 GAB2/IO69RSB1

B2 GND

B3 GAA0/IO00RSB0

B4 GAA1/IO01RSB0

B5 IO08RSB0

B6 IO14RSB0

B7 IO19RSB0

B8 IO22RSB0

B9 GBB0/IO37RSB0

B10 GBB1/IO38RSB0

B11 GND

B12 VMV0

C1 IO132RSB1

C2 GFA2/IO120RSB1

C3 GAC2/IO131RSB1

C4 VCC

C5 IO10RSB0

C6 IO12RSB0

C7 IO21RSB0

C8 IO24RSB0

C9 IO27RSB0

C10 GBA2/IO41RSB0

C11 IO42RSB0

C12 GBC2/IO45RSB0

D1 IO128RSB1

D2 IO129RSB1

D3 IO130RSB1

D4 GAA2/IO67RSB1

D5 GAC0/IO04RSB0

D6 GAC1/IO05RSB0

D7 GBC0/IO35RSB0

D8 GBC1/IO36RSB0

D9 GBB2/IO43RSB0

D10 IO28RSB0

D11 IO44RSB0

D12 GCB1/IO53RSB0

E1 VCC

E2 GFC0/IO125RSB1

E3 GFC1/IO126RSB1

E4 VCCIB1

E5 IO68RSB1

E6 VCCIB0

E7 VCCIB0

E8 GCC1/IO51RSB0

E9 VCCIB0

E10 VCC

E11 GCA0/IO56RSB0

E12 IO46RSB0

F1 GFB0/IO123RSB1

F2 VCOMPLF

F3 GFB1/IO124RSB1

F4 IO127RSB1

F5 GND

F6 GND

F7 GND

F8 GCC0/IO52RSB0

F9 GCB0/IO54RSB0

F10 GND

F11 GCA1/IO55RSB0

F12 GCA2/IO57RSB0

FG144

Pin Number A3P125 Function

G1 GFA1/IO121RSB1

G2 GND

G3 VCCPLF

G4 GFA0/IO122RSB1

G5 GND

G6 GND

G7 GND

G8 GDC1/IO61RSB0

G9 IO48RSB0

G10 GCC2/IO59RSB0

G11 IO47RSB0

G12 GCB2/IO58RSB0

H1 VCC

H2 GFB2/IO119RSB1

H3 GFC2/IO118RSB1

H4 GEC1/IO112RSB1

H5 VCC

H6 IO50RSB0

H7 IO60RSB0

H8 GDB2/IO71RSB1

H9 GDC0/IO62RSB0

H10 VCCIB0

H11 IO49RSB0

H12 VCC

J1 GEB1/IO110RSB1

J2 IO115RSB1

J3 VCCIB1

J4 GEC0/IO111RSB1

J5 IO116RSB1

J6 IO117RSB1

J7 VCC

J8 TCK

J9 GDA2/IO70RSB1

J10 TDO

J11 GDA1/IO65RSB0

J12 GDB1/IO63RSB0

FG144

Pin Number A3P125 Function
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Package Pin Assignments
K1 GEB0/IO109RSB1

K2 GEA1/IO108RSB1

K3 GEA0/IO107RSB1

K4 GEA2/IO106RSB1

K5 IO100RSB1

K6 IO98RSB1

K7 GND

K8 IO73RSB1

K9 GDC2/IO72RSB1

K10 GND

K11 GDA0/IO66RSB0

K12 GDB0/IO64RSB0

L1 GND

L2 VMV1

L3 GEB2/IO105RSB1

L4 IO102RSB1

L5 VCCIB1

L6 IO95RSB1

L7 IO85RSB1

L8 IO74RSB1

L9 TMS

L10 VJTAG

L11 VMV1

L12 TRST

M1 GNDQ

M2 GEC2/IO104RSB1

M3 IO103RSB1

M4 IO101RSB1

M5 IO97RSB1

M6 IO94RSB1

M7 IO86RSB1

M8 IO75RSB1

M9 TDI

M10 VCCIB1

M11 VPUMP

M12 GNDQ

FG144

Pin Number A3P125 Function
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Datasheet Information
Datasheet Categories

Categories
In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "Automotive ProASIC3 Device Status" table on page II, is designated as either "Product
Brief," "Advance," "Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief
The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance
This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary
The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Production
This version contains information that is considered to be final.

Export Administration Regulations (EAR) 
The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications 
Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fitness of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications. A reliability report covering all of the SoC Products Group’s products is
available at http://www.microsemi.com/soc/documents/ORT_Report.pdf. Microsemi also offers a variety
of enhanced qualification and lot acceptance screening procedures. Contact your local sales office for
additional reliability information.
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