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programmable solution, ensuring robust security and
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distinct advantages, making the choice dependent on the
specific needs of the application.
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ProASIC3E Device Family Overview
Pro I/Os with Advanced I/O Standards
The ProASIC3E family of FPGAs features a flexible I/O structure, supporting a range of voltages (1.5 V,
1.8 V, 2.5 V, and 3.3 V). ProASIC3E FPGAs support 19 different I/O standards, including single-ended,
differential, and voltage-referenced. The I/Os are organized into banks, with eight banks per device (two
per side). The configuration of these banks determines the I/O standards supported. Each I/O bank is
subdivided into VREF minibanks, which are used by voltage-referenced I/Os. VREF minibanks contain 8
to 18 I/Os. All the I/Os in a given minibank share a common VREF line. Therefore, if any I/O in a given
VREF minibank is configured as a VREF pin, the remaining I/Os in that minibank will be able to use that
reference voltage. 

Each I/O module contains several input, output, and enable registers. These registers allow the
implementation of the following:

• Single-Data-Rate applications (e.g., PCI 66 MHz, bidirectional SSTL 2 and 3, Class I and II)

• Double-Data-Rate applications (e.g., DDR LVDS, B-LVDS, and M-LVDS I/Os for point-to-point
communications, and DDR 200 MHz SRAM using bidirectional HSTL Class II)

ProASIC3E banks support M-LVDS with 20 multi-drop points.

Hot-swap (also called hot-plug, or hot-insertion) is the operation of hot-insertion or hot-removal of a card
in a powered-up system. 

Cold-sparing (also called cold-swap) refers to the ability of a device to leave system data undisturbed
when the system is powered up, while the component itself is powered down, or when power supplies
are floating.

Specifying I/O States During Programming
You can modify the I/O states during programming in FlashPro. In FlashPro, this feature is supported for
PDB files generated from Designer v8.5 or greater. See the FlashPro User’s Guide for more information.

Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have
limited display of Pin Numbers only.

1. Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the I/O states during
programming.

2. From the FlashPro GUI, click PDB Configuration. A FlashPoint – Programming File Generator
window appears.

3. Click the Specify I/O States During Programming button to display the Specify I/O States During
Programming dialog box.

4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header.
Select the I/Os you wish to modify (Figure 1-3 on page 1-7).

5. Set the I/O Output State. You can set Basic I/O settings if you want to use the default I/O settings
for your pins, or use Custom I/O settings to customize the settings for each pin. Basic I/O state
settings: 

1 – I/O is set to drive out logic High

0 – I/O is set to drive out logic Low

Last Known State – I/O is set to the last value that was driven out prior to entering the
programming mode, and then held at that value during programming

Z -Tri-State: I/O is tristated
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ProASIC3E Flash Family FPGAs
Thermal Characteristics

Introduction
The temperature variable in Designer software refers to the junction temperature, not the ambient
temperature. This is an important distinction because dynamic and static power consumption cause the
chip junction to be higher than the ambient temperature.

EQ 1 can be used to calculate junction temperature.

TJ = Junction Temperature = T + TA 

EQ 1

where:

TA = Ambient Temperature

T = Temperature gradient between junction (silicon) and ambient T = ja * P 

ja = Junction-to-ambient of the package. ja numbers are located in Table 2-5.

P = Power dissipation

Package Thermal Characteristics
The device junction-to-case thermal resistivity is jc and the junction-to-ambient air thermal resistivity is
ja. The thermal characteristics for ja are shown for two air flow rates. The absolute maximum junction
temperature is 110°C. EQ 2 shows a sample calculation of the absolute maximum power dissipation
allowed for an 896-pin FBGA package at commercial temperature and in still air. 

EQ 2

Temperature and Voltage Derating Factors 

Maximum Power Allowed Max. junction temp.  (C) Max. ambient temp. (C)–
ja(C/W)

--------------------------------------------------------------------------------------------------------------------------------- 110C 70C–
13.6C/W

----------------------------------- 5.88 W===

Table 2-5 • Package Thermal Resistivities

Package Type Pin Count jc

ja

UnitsStill Air 200 ft./min. 500 ft./min.

Plastic Quad Flat Package (PQFP) 208 8.0 26.1 22.5 20.8 C/W

Plastic Quad Flat Package (PQFP) with
embedded heat spreader in A3PE3000

208 3.8 16.2 13.3 11.9 C/W

Fine Pitch Ball Grid Array (FBGA) 256 3.8 26.9 22.8 21.5 C/W

484 3.2 20.5 17.0 15.9 C/W

676 3.2 16.4 13.0 12.0 C/W

896 2.4 13.6 10.4 9.4 C/W

Table 2-6 • Temperature and Voltage Derating Factors for Timing Delays
(normalized to TJ = 70°C, VCC = 1.425 V)

Array Voltage 
VCC (V)

Junction Temperature (°C)

–40°C 0°C 25°C 70°C 85°C 100°C

1.425 0.87 0.92 0.95 1.00 1.02 1.04

1.500 0.83 0.88 0.90 0.95 0.97 0.98

1.575 0.80 0.85 0.87 0.92 0.93 0.95
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ProASIC3E DC and Switching Characteristics
Overview of I/O Performance

Summary of I/O DC Input and Output Levels – Default I/O Software 
Settings

Table 2-13 • Summary of Maximum and Minimum DC Input and Output Levels 
Applicable to Commercial and Industrial Conditions

I/O Standard
Drive 

Strength

Equivalent 
Software 
Default 
Drive 

Strength 
Option1

Slew 
Rate

VIL VIH VOL VOH IOL3 IOH3

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V mA mA

3.3 V LVTTL /
3.3 V
LVCMOS

12 mA 12 mA High –0.3 0.8 2 3.6 0.4 2.4 12 12

3.3 V
LVCMOS
Wide Range

100 µA 12 mA High –0.3 0.8 2 3.6 0.2 VCCI – 0.2 0.1 0.1

2.5 V
LVCMOS

12 mA 12 mA High –0.3 0.7 1.7 3.6 0.7 1.7 12 12

1.8 V
LVCMOS

12 mA 12 mA High –0.3 0.35 * VCCI 0.65 * VCCI 3.6 0.45 VCCI – 0.45 12 12

1.5 V
LVCMOS

12 mA 12 mA High –0.3 0.30 * VCCI 0.7 * VCCI 3.6 0.25 * VCCI 0.75 * VCCI 12 12

3.3 V PCI Per PCI Specification

3.3 V PCI-X Per PCI-X Specification

3.3 V GTL 20 mA2 20 mA2 High –0.3 VREF – 0.05 VREF + 0.05 3.6 0.4 – 20 20

2.5 V GTL 20 mA2 20 mA2 High –0.3 VREF – 0.05 VREF + 0.05 3.6 0.4 – 20 20

3.3 V GTL+ 35 mA 35 mA High –0.3 VREF – 0.1 VREF + 0.1 3.6 0.6 – 35 35

2.5 V GTL+ 33 mA 33 mA High –0.3 VREF – 0.1 VREF + 0.1 3.6 0.6 – 33 33

HSTL (I) 8 mA 8 mA High –0.3 VREF – 0.1 VREF + 0.1 3.6 0.4 VCCI – 0.4 8 8

HSTL (II) 15 mA2 15 mA2 High –0.3 VREF – 0.1 VREF + 0.1 3.6 0.4 VCCI – 0.4 15 15

SSTL2 (I) 15 mA 15 mA High –0.3 VREF – 0.2 VREF + 0.2 3.6 0.54 VCCI – 0.62 15 15

SSTL2 (II) 18 mA 18 mA High –0.3 VREF – 0.2 VREF + 0.2 3.6 0.35 VCCI – 0.43 18 18

SSTL3 (I) 14 mA 14 mA High –0.3 VREF – 0.2 VREF + 0.2 3.6 0.7 VCCI – 1.1 14 14

SSTL3 (II) 21 mA 21 mA High –0.3 VREF – 0.2 VREF + 0.2 3.6 0.5 VCCI – 0.9 21 21

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is ±100 µA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. Output drive strength is below JEDEC specification.

3. Currents are measured at 85°C junction temperature.

4. Output Slew Rates can be extracted from IBIS Models, located at
http://www.microsemi.com/index.php?option=com_content&id=1671&lang=en&view=article.
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ProASIC3E Flash Family FPGAs
Table 2-17 • Summary of I/O Timing Characteristics—Software Default Settings
–2 Speed Grade, Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, 
Worst-Case VCCI = 3.0 V

I/O Standard 

Drive 
Strength 
(mA)

Equivalent 
Software 
Default 
Drive 
Strength 
Option)1

S
le

w
 R

at
e

C
ap

ac
it

iv
e 

L
o

ad
 (

p
F

)

E
xt

er
n

al
 R

es
is

to
r 

(
)

t D
O

U
T
 (

n
s)

t D
P
 (

n
s)

t D
IN

 (
n

s)

t P
Y
 (

n
s)

t P
Y

S
 (

n
s)

t E
O

U
T

 (
n

s)

t Z
L
 (

n
s)

t Z
H

 (
n

s)

t L
Z
 (

n
s)

t H
Z
 (

n
s)

t Z
L

S
 (

n
s)

t Z
H

S
 (

n
s)

3.3 V LVTTL /
3.3 V LVCMOS 

12 12 High 35 – 0.49 2.74 0.03 0.90 1.17 0.32 2.79 2.14 2.45 2.70 4.46 3.81

3.3 V LVCMOS
Wide Range2

100 µA 12 High 35 – 0.49 4.24 0.03 1.36 1.78 0.32 4.24 3.25 3.78 4.17 6.77 5.79

2.5 V LVCMOS 12 12 High 35 – 0.49 2.80 0.03 1.13 1.24 0.32 2.85 2.61 2.51 2.61 4.52 4.28

1.8 V LVCMOS 12 12 High 35 – 0.49 2.83 0.03 1.08 1.42 0.32 2.89 2.31 2.79 3.16 4.56 3.98

1.5 V LVCMOS 12 12 High 35 – 0.49 3.30 0.03 1.27 1.60 0.32 3.36 2.70 2.96 3.27 5.03 4.37

3.3 V PCI Per PCI 
spec

– High 10 25 3 0.49 2.09 0.03 0.78 1.17 0.32 2.13 1.49 2.45 2.70 3.80 3.16

3.3 V PCI-X Per PCI-X 
spec

– High 10 253 0.49 2.09 0.03 0.78 1.17 0.32 2.13 1.49 2.45 2.70 3.80 3.16

3.3 V GTL 20 4 – High 10 25 0.45 1.55 0.03 2.19 – 0.32 1.52 1.55 – – 3.19 3.22

2.5 V GTL 20 4 – High 10 25 0.45 1.59 0.03 1.83 – 0.32 1.61 1.59 – – 3.28 3.26

3.3 V GTL+ 35 – High 10 25 0.45 1.53 0.03 1.19 – 0.32 1.56 1.53 – – 3.23 3.20

2.5 V GTL+ 33 – High 10 25 0.45 1.65 0.03 1.13 – 0.32 1.68 1.57 – – 3.35 3.24

HSTL (I) 8 – High 20 50 0.49 2.37 0.03 1.59 – 0.32 2.42 2.35 – – 4.09 4.02

HSTL (II) 15 4 – High 20 25 0.49 2.26 0.03 1.59 – 0.32 2.30 2.03 – – 3.97 3.70

SSTL2 (I) 15 – High 30 50 0.49 1.59 0.03 1.00 – 0.32 1.62 1.38 – – 3.29 3.05

SSTL2 (II) 18 – High 30 25 0.49 1.62 0.03 1.00 – 0.32 1.65 1.32 – – 3.32 2.99

SSTL3 (I) 14 – High 30 50 0.49 1.72 0.03 0.93 – 0.32 1.75 1.37 – – 3.42 3.04

SSTL3 (II) 21 – High 30 25 0.49 1.54 0.03 0.93 – 0.32 1.57 1.25 – – 3.24 2.92

LVDS/B-LVDS/
M-LVDS

24 – High – – 0.49 1.40 0.03 1.36 – – – – – – – – 

LVPECL 24 – High – – 0.49 1.36 0.03 1.22 – – – – – – – – 

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is ±100 µA. Drive
strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. All LVCMOS 3.3 V software macros support LVCMOS 3.3V wide range as specified in the JESD8b specification.

3. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-38 for
connectivity. This resistor is not required during normal operation.

4. Output drive strength is below JEDEC specification.

5. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5.
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ProASIC3E DC and Switching Characteristics
2.5 V LVCMOS
Low-Voltage CMOS for 2.5 V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 2.5 V applications. 

Table 2-33 • Minimum and Maximum DC Input and Output Levels

2.5 V 
LVCMOS VIL VIH VOL VOH IOL IOH IOSL IOSH IIL1 IIH2

Drive
Strength

Min.
V

Max.
V

Min.
V

Max.
V

Max.,
V

Min.
V mA mA

Max.
mA3

Max.
mA3 µA4 µA4

4 mA –0.3 0.7 1.7 3.6 0.7 1.7 4 4 18 16 10 10

8 mA –0.3 0.7 1.7 3.6 0.7 1.7 8 8 37 32 10 10

12 mA –0.3 0.7 1.7 3.6 0.7 1.7 12 12 74 65 10 10

16 mA –0.3 0.7 1.7 3.6 0.7 1.7 16 16 87 83 10 10

24 mA –0.3 0.7 1.7 3.6 0.7 1.7 24 24 124 169 10 10

Notes:

1. IIL is the input leakage current per I/O pin over recommended operation conditions where –0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

larger when operating outside recommended ranges.

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

4. Currents are measured at 85°C junction temperature.

5. Software default selection highlighted in gray.

Figure 2-8 • AC Loading

Table 2-34 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLOAD (pF)

0 2.5 1.2 – 35

Note: *Measuring point = Vtrip. See Table 2-15 on page 2-18 for a complete table of trip points.

Test Point
Test Point

Enable PathDatapath 35 pF

R = 1 k R to VCCI for tLZ / tZL / tZLS
R to GND for tHZ / tZH / tZHS

35 pF for tZH / tZHS / tZL / tZLS
35 pF for tHZ / tLZ
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ProASIC3E Flash Family FPGAs
Timing Characteristics

Table 2-35 • 2.5 V LVCMOS High Slew
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V

Drive 
Strength

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

4 mA Std. 0.66 8.82 0.04 1.51 1.66 0.43 8.13 8.82 2.72 2.29 10.37 11.05 ns

–1 0.56 7.50 0.04 1.29 1.41 0.36 6.92 7.50 2.31 1.95 8.82 9.40 ns

–2 0.49 6.58 0.03 1.13 1.24 0.32 6.07 6.58 2.03 1.71 7.74 8.25 ns

8 mA Std. 0.66 5.27 0.04 1.51 1.66 0.43 5.27 5.27 3.10 3.03 7.50 7.51 ns

–1 0.56 4.48 0.04 1.29 1.41 0.36 4.48 4.48 2.64 2.58 6.38 6.38 ns

–2 0.49 3.94 0.03 1.13 1.24 0.32 3.93 3.94 2.32 2.26 5.60 5.61 ns

12 mA Std. 0.66 3.74 0.04 1.51 1.66 0.43 3.81 3.49 3.37 3.49 6.05 5.73 ns

–1 0.56 3.18 0.04 1.29 1.41 0.36 3.24 2.97 2.86 2.97 5.15 4.87 ns

–2 0.49 2.80 0.03 1.13 1.24 0.32 2.85 2.61 2.51 2.61 4.52 4.28 ns

16 mA Std. 0.66 3.53 0.04 1.51 1.66 0.43 3.59 3.12 3.42 3.62 5.83 5.35 ns

–1 0.56 3.00 0.04 1.29 1.41 0.36 3.06 2.65 2.91 3.08 4.96 4.55 ns

–2 0.49 2.63 0.03 1.13 1.24 0.32 2.68 2.33 2.56 2.71 4.35 4.00 ns

24 mA Std. 0.66 3.26 0.04 1.51 1.66 0.43 3.32 2.48 3.49 4.11 5.56 4.72 ns

–1 0.56 2.77 0.04 1.29 1.41 0.36 2.83 2.11 2.97 3.49 4.73 4.01 ns

–2 0.49 2.44 0.03 1.13 1.24 0.32 2.48 1.85 2.61 3.07 4.15 3.52 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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ProASIC3E DC and Switching Characteristics
1.5 V LVCMOS (JESD8-11)
Low-Voltage CMOS for 1.5 V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 1.5 V applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-41 • Minimum and Maximum DC Input and Output Levels

1.5 V
LVCMOS VIL VIH VOL VOH IOL IOH IOSL IOSH IIL1 IIH2

Drive
Strength

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V mA mA

Max.
mA3

Max.
mA3 µA4 µA4

2 mA –0.3 0.30 * VCCI 0.7 * VCCI 3.6 0.25 * VCCI 0.75 * VCCI 2 2 16 13 10 10

4 mA –0.3 0.30 * VCCI 0.7 * VCCI 3.6 0.25 * VCCI 0.75 * VCCI 4 4 33 25 10 10

6 mA –0.3 0.30 * VCCI 0.7 * VCCI 3.6 0.25 * VCCI 0.75 * VCCI 6 6 39 32 10 10

8 mA –0.3 0.30 * VCCI 0.7 * VCCI 3.6 0.25 * VCCI 0.75 * VCCI 8 8 55 66 10 10

12 mA –0.3 0.30 * VCCI 0.7 * VCCI 3.6 0.25 * VCCI 0.75 * VCCI 12 12 55 66 10 10

Notes:

1. IIL is the input leakage current per I/O pin over recommended operation conditions where –0.3 V< VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

larger when operating outside recommended ranges.

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

4. Currents are measured at 85°C junction temperature.

5. Software default selection highlighted in gray.

Figure 2-10 • AC Loading

Table 2-42 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLOAD (pF)

0 1.5 0.75 – 35

Note: *Measuring point = Vtrip. See Table 2-15 on page 2-18 for a complete table of trip points.

Test Point
Test Point

Enable PathDatapath 35 pF

R = 1 k R to VCCI for tLZ / tZL / tZLS
R to GND for tHZ / tZH / tZHS

35 pF for tZH / tZHS / tZL / tZLS
35 pF for tHZ / tLZ
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ProASIC3E Flash Family FPGAs
3.3 V GTL+
Gunning Transceiver Logic Plus is a high-speed bus standard (JESD8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The VCCI pin should be connected to 3.3 V.

Timing Characteristics

Table 2-54 • Minimum and Maximum DC Input and Output Levels

3.3 V GTL+ 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

35 mA –0.3 VREF – 0.1 VREF + 0.1 3.6 0.6 – 35 35 181 268 10 10

Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

Figure 2-14 • AC Loading

Table 2-55 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V)
Measuring 
Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLOAD (pF)

VREF – 0.1 VREF + 0.1 1.0 1.0 1.5 10

Note: *Measuring point = Vtrip. See Table 2-15 on page 2-18 for a complete table of trip points.

Test Point

10 pF

25GTL+

VTT

Table 2-56 • 3.3 V GTL+
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI = 3.0 V, VREF = 1.0 V

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

Std. 0.60 2.06 0.04 1.59 0.43 2.09 2.06 4.33 4.29 ns

–1 0.51 1.75 0.04 1.35 0.36 1.78 1.75 3.68 3.65 ns

–2 0.45 1.53 0.03 1.19 0.32 1.56 1.53 3.23 3.20 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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ProASIC3E DC and Switching Characteristics
2.5 V GTL+
Gunning Transceiver Logic Plus is a high-speed bus standard (JESD8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The VCCI pin should be connected to 2.5 V.

Timing Characteristics

Table 2-57 • Minimum and Maximum DC Input and Output Levels

2.5 V GTL+ 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

33 mA –0.3 VREF – 0.1 VREF + 0.1 3.6 0.6 – 33 33 124 169 10 10

Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

Figure 2-15 • AC Loading

Table 2-58 • AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V)
Measuring 
Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLOAD (pF)

VREF – 0.1 VREF + 0.1 1.0 1.0 1.5 10

Note: *Measuring point = Vtrip. See Table 2-15 on page 2-18 for a complete table of trip points.

Test Point

10 pF

25GTL+

VTT

Table 2-59 • 2.5 V GTL+
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, 
Worst-Case VCCI = 2.3 V, VREF = 1.0 V

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

Std. 0.60 2.21 0.04 1.51 0.43 2.25 2.10 4.48 4.34 ns

–1 0.51 1.88 0.04 1.29 0.36 1.91 1.79 3.81 3.69 ns

–2 0.45 1.65 0.03 1.13 0.32 1.68 1.57 3.35 3.24 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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ProASIC3E Flash Family FPGAs
HSTL Class I
High-Speed Transceiver Logic is a general-purpose high-speed 1.5 V bus standard (EIA/JESD8-6).
ProASIC3E devices support Class I. This provides a differential amplifier input buffer and a push-pull
output buffer.

Timing Characteristics

Table 2-60 • Minimum and Maximum DC Input and Output Levels

HSTL Class I 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

8 mA –0.3 VREF – 0.1 VREF + 0.1 3.6 0.4 VCCI – 0.4 8 8 39 32 10 10

Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

Figure 2-16 • AC Loading

Table 2-61 • AC Waveforms, Measuring Points, and Capacitive Loads

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

(V) VREF (typ.) (V) VTT (typ.) (V) CLOAD (pF)

VREF – 0.1 VREF + 0.1 0.75 0.75 0.75 20

Note: *Measuring point = Vtrip. See Table 2-15 on page 2-18 for a complete table of trip points.

Test Point

20 pF

50

HSTL
Class I

VTT

Table 2-62 • HSTL Class I
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, 
Worst-Case VCCI = .4 V, VREF = 0.75 V

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

Std. 0.66 3.18 0.04 2.12 0.43 3.24 3.14 5.47 5.38 ns

–1 0.56 2.70 0.04 1.81 0.36 2.75 2.67 4.66 4.58 ns

–2 0.49 2.37 0.03 1.59 0.32 2.42 2.35 4.09 4.02 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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ProASIC3E Flash Family FPGAs
Input Register

Timing Characteristics

Figure 2-27 • Input Register Timing Diagram
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Table 2-86 • Input Data Register Propagation Delays
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V

Parameter Description –2 –1 Std. Units

tICLKQ Clock-to-Q of the Input Data Register 0.24 0.27 0.32 ns

tISUD Data Setup Time for the Input Data Register 0.26 0.30 0.35 ns

tIHD Data Hold Time for the Input Data Register 0.00 0.00 0.00 ns

tISUE Enable Setup Time for the Input Data Register 0.37 0.42 0.50 ns

tIHE Enable Hold Time for the Input Data Register 0.00 0.00 0.00 ns

tICLR2Q Asynchronous Clear-to-Q of the Input Data Register 0.45 0.52 0.61 ns

tIPRE2Q Asynchronous Preset-to-Q of the Input Data Register 0.45 0.52 0.61 ns

tIREMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 0.00 0.00 ns

tIRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.22 0.25 0.30 ns

tIREMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 0.00 0.00 ns

tIRECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.22 0.25 0.30 ns

tIWCLR Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.22 0.25 0.30 ns

tIWPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.22 0.25 0.30 ns

tICKMPWH Clock Minimum Pulse Width High for the Input Data Register 0.36 0.41 0.48 ns

tICKMPWL Clock Minimum Pulse Width Low for the Input Data Register 0.32 0.37 0.43 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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Timing Characteristics

Figure 2-31 • Input DDR Timing Diagram
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Table 2-90 • Input DDR Propagation Delays
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V

Parameter Description –2 –1 Std. Units

tDDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.39 0.44 0.52 ns

tDDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.27 0.31 0.37 ns

tDDRISUD Data Setup for Input DDR 0.28 0.32 0.38 ns

tDDRIHD Data Hold for Input DDR 0.00 0.00 0.00 ns

tDDRICLR2Q1 Asynchronous Clear to Out Out_QR for Input DDR 0.57 0.65 0.76 ns

tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.46 0.53 0.62 ns

tDDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 0.00 0.00 ns

tDDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.22 0.25 0.30 ns

tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.22 0.25 0.30 ns

tDDRICKMPWH Clock Minimum Pulse Width High for Input DDR 0.36 0.41 0.48 ns

tDDRICKMPWL Clock Minimum Pulse Width Low for Input DDR 0.32 0.37 0.43 ns

FDDRIMAX Maximum Frequency for Input DDR 1404 1232 1048 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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ProASIC3E DC and Switching Characteristics
Embedded SRAM and FIFO Characteristics

SRAM

Figure 2-40 • RAM Models
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ProASIC3E DC and Switching Characteristics
Figure 2-43 • RAM Write, Output Retained. Applicable to Both RAM4K9 and RAM512x18.

Figure 2-44 • RAM Write, Output as Write Data. Applicable to RAM4K9 Only.
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Pin Descriptions and Packaging
Special Function Pins
NC No Connect
This pin is not connected to circuitry within the device. These pins can be driven to any voltage or can be
left floating with no effect on the operation of the device.

DC Do Not Connect
This pin should not be connected to any signals on the PCB. These pins should be left unconnected. 

Packaging
Semiconductor technology is constantly shrinking in size while growing in capability and functional
integration. To enable next-generation silicon technologies, semiconductor packages have also evolved
to provide improved performance and flexibility.

Microsemi consistently delivers packages that provide the necessary mechanical and environmental
protection to ensure consistent reliability and performance. Microsemi IC packaging technology
efficiently supports high-density FPGAs with large-pin-count Ball Grid Arrays (BGAs), but is also flexible
enough to accommodate stringent form factor requirements for Chip Scale Packaging (CSP). In addition,
Microsemi offers a variety of packages designed to meet your most demanding application and economic
requirements for today's embedded and mobile systems.

Related Documents

User’s Guides
ProASIC3E FPGA Fabric User’s Guide

http://www.microsemi.com/document-portal/doc_download/130883-proasic3e-fpga-fabric-user-s-
guide 

Packaging
The following documents provide packaging information and device selection for low power flash
devices. 

Product Catalog
http://www.microsemi.com/soc/documents/ProdCat_PIB.pdf 

Lists devices currently recommended for new designs and the packages available for each member of
the family. Use this document or the datasheet tables to determine the best package for your design, and
which package drawing to use.

Package Mechanical Drawings 
http://www.microsemi.com/document-portal/doc_download/131095-package-mechanical-drawings 

This document contains the package mechanical drawings for all packages currently or previously
supplied by Microsemi. Use the bookmarks to navigate to the package mechanical drawings. 

Additional packaging materials: http://www.microsemi.com/products/fpga-soc/solutions.
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Package Pin Assignments
PQ208

Pin Number A3PE600 Function

1 GND

2 GNDQ

3 VMV7

4 GAB2/IO133PSB7V1

5 GAA2/IO134PDB7V1

6 IO134NDB7V1

7 GAC2/IO132PDB7V1

8 IO132NDB7V1

9 IO130PDB7V1

10 IO130NDB7V1

11 IO127PDB7V1

12 IO127NDB7V1

13 IO126PDB7V0

14 IO126NDB7V0

15 IO124PSB7V0

16 VCC

17 GND

18 VCCIB7

19 IO122PPB7V0

20 IO121PSB7V0

21 IO122NPB7V0

22 GFC1/IO120PSB7V0

23 GFB1/IO119PDB7V0

24 GFB0/IO119NDB7V0

25 VCOMPLF

26 GFA0/IO118NPB6V1

27 VCCPLF

28 GFA1/IO118PPB6V1

29 GND

30 GFA2/IO117PDB6V1

31 IO117NDB6V1

32 GFB2/IO116PPB6V1

33 GFC2/IO115PPB6V1

34 IO116NPB6V1

35 IO115NPB6V1

36 VCC

37 IO112PDB6V1

38 IO112NDB6V1

39 IO108PSB6V0

40 VCCIB6

41 GND

42 IO106PDB6V0

43 IO106NDB6V0

44 GEC1/IO104PDB6V0

45 GEC0/IO104NDB6V
0

46 GEB1/IO103PPB6V0

47 GEA1/IO102PPB6V0

48 GEB0/IO103NPB6V0

49 GEA0/IO102NPB6V0

50 VMV6

51 GNDQ

52 GND

53 VMV5

54 GNDQ

55 IO101NDB5V2

56 GEA2/IO101PDB5V2

57 IO100NDB5V2

58 GEB2/IO100PDB5V2

59 IO99NDB5V2

60 GEC2/IO99PDB5V2

61 IO98PSB5V2

62 VCCIB5

63 IO96PSB5V2

64 IO94NDB5V1

65 GND

66 IO94PDB5V1

67 IO92NDB5V1

68 IO92PDB5V1

69 IO88NDB5V0

70 IO88PDB5V0

71 VCC

PQ208

Pin Number A3PE600 Function

72 VCCIB5

73 IO85NPB5V0

74 IO84NPB5V0

75 IO85PPB5V0

76 IO84PPB5V0

77 IO83NPB5V0

78 IO82NPB5V0

79 IO83PPB5V0

80 IO82PPB5V0

81 GND

82 IO80NDB4V1

83 IO80PDB4V1

84 IO79NPB4V1

85 IO78NPB4V1

86 IO79PPB4V1

87 IO78PPB4V1

88 VCC

89 VCCIB4

90 IO76NDB4V1

91 IO76PDB4V1

92 IO72NDB4V0

93 IO72PDB4V0

94 IO70NDB4V0

95 GDC2/IO70PDB4V0

96 IO68NDB4V0

97 GND

98 GDA2/IO68PDB4V0

99 GDB2/IO69PSB4V0

100 GNDQ

101 TCK

102 TDI

103 TMS

104 VMV4

105 GND

106 VPUMP

107 GNDQ

PQ208

Pin Number A3PE600 Function
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ProASIC3E Flash Family FPGAs
FG484

Pin Number A3PE600 Function

A1 GND

A2 GND

A3 VCCIB0

A4 IO06NDB0V1

A5 IO06PDB0V1

A6 IO08NDB0V1

A7 IO08PDB0V1

A8 IO11PDB0V1

A9 IO17PDB0V2

A10 IO18NDB0V2

A11 IO18PDB0V2

A12 IO22PDB1V0

A13 IO26PDB1V0

A14 IO29NDB1V1

A15 IO29PDB1V1

A16 IO31NDB1V1

A17 IO31PDB1V1

A18 IO32NDB1V1

A19 NC

A20 VCCIB1

A21 GND

A22 GND

AA1 GND

AA2 VCCIB6

AA3 NC

AA4 IO98PDB5V2

AA5 IO96NDB5V2

AA6 IO96PDB5V2

AA7 IO86NDB5V0

AA8 IO86PDB5V0

AA9 IO85PDB5V0

AA10 IO85NDB5V0

AA11 IO78PPB4V1

AA12 IO79NDB4V1

AA13 IO79PDB4V1

AA14 NC

AA15 NC

AA16 IO71NDB4V0

AA17 IO71PDB4V0

AA18 NC

AA19 NC

AA20 NC

AA21 VCCIB3

AA22 GND

AB1 GND

AB2 GND

AB3 VCCIB5

AB4 IO97NDB5V2

AB5 IO97PDB5V2

AB6 IO93NDB5V1

AB7 IO93PDB5V1

AB8 IO87NDB5V0

AB9 IO87PDB5V0

AB10 NC

AB11 NC

AB12 IO75NDB4V1

AB13 IO75PDB4V1

AB14 IO72NDB4V0

AB15 IO72PDB4V0

AB16 IO73NDB4V0

AB17 IO73PDB4V0

AB18 NC

AB19 NC

AB20 VCCIB4

AB21 GND

AB22 GND

B1 GND

B2 VCCIB7

B3 NC

B4 IO03NDB0V0

B5 IO03PDB0V0

B6 IO07NDB0V1

FG484

Pin Number A3PE600 Function

B7 IO07PDB0V1

B8 IO11NDB0V1

B9 IO17NDB0V2

B10 IO14PDB0V2

B11 IO19PDB0V2

B12 IO22NDB1V0

B13 IO26NDB1V0

B14 NC

B15 NC

B16 IO30NDB1V1

B17 IO30PDB1V1

B18 IO32PDB1V1

B19 NC

B20 NC

B21 VCCIB2

B22 GND

C1 VCCIB7

C2 NC

C3 NC

C4 NC

C5 GND

C6 IO04NDB0V0

C7 IO04PDB0V0

C8 VCC

C9 VCC

C10 IO14NDB0V2

C11 IO19NDB0V2

C12 NC

C13 NC

C14 VCC

C15 VCC

C16 NC

C17 NC

C18 GND

C19 NC

C20 NC

FG484

Pin Number A3PE600 Function
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ProASIC3E Flash Family FPGAs
V15 IO155NDB4V0

V16 GDB2/IO155PDB4V0

V17 TDI

V18 GNDQ

V19 TDO

V20 GND

V21 IO146PDB3V4

V22 IO142NDB3V3

W1 IO239NDB6V0

W2 IO237PDB6V0

W3 IO230PSB5V4

W4 GND

W5 IO232NDB5V4

W6 GEB2/IO232PDB5V4

W7 IO231NDB5V4

W8 IO214NDB5V2

W9 IO214PDB5V2

W10 IO200NDB5V0

W11 IO192NDB4V4

W12 IO184NDB4V3

W13 IO184PDB4V3

W14 IO156NDB4V0

W15 GDC2/IO156PDB4V0

W16 IO154NDB4V0

W17 GDA2/IO154PDB4V0

W18 TMS

W19 GND

W20 IO150NDB3V4

W21 IO146NDB3V4

W22 IO148PPB3V4

Y1 VCCIB6

Y2 IO237NDB6V0

Y3 IO228NDB5V4

Y4 IO224NDB5V3

Y5 GND

Y6 IO220NDB5V3

FG484

Pin Number A3PE3000 Function

Y7 IO220PDB5V3

Y8 VCC

Y9 VCC

Y10 IO200PDB5V0

Y11 IO192PDB4V4

Y12 IO188NPB4V4

Y13 IO187PSB4V4

Y14 VCC

Y15 VCC

Y16 IO164NDB4V1

Y17 IO164PDB4V1

Y18 GND

Y19 IO158PPB4V0

Y20 IO150PDB3V4

Y21 IO148NPB3V4

Y22 VCCIB3

FG484

Pin Number A3PE3000 Function
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Package Pin Assignments
AK28 GND

AK29 GND

B1 GND

B2 GND

B3 GAA2/IO309PPB7V4

B4 VCC

B5 IO14PPB0V1

B6 VCC

B7 IO07PPB0V0

B8 IO09PDB0V1

B9 IO15PPB0V1

B10 IO19NDB0V2

B11 IO19PDB0V2

B12 IO29NDB0V3

B13 IO29PDB0V3

B14 IO31PPB0V3

B15 IO37NDB0V4

B16 IO37PDB0V4

B17 IO41PDB1V0

B18 IO51NDB1V1

B19 IO59PDB1V2

B20 IO53PDB1V1

B21 IO53NDB1V1

B22 IO61NDB1V2

B23 IO61PDB1V2

B24 IO69NPB1V3

B25 VCC

B26 GBC0/IO79NPB1V4

B27 VCC

B28 IO64NPB1V2

B29 GND

B30 GND

C1 GND

C2 IO309NPB7V4

C3 VCC

C4 GAA0/IO00NPB0V0

FG896

Pin Number A3PE3000 Function

C5 VCCIB0

C6 IO03PDB0V0

C7 IO03NDB0V0

C8 GAB1/IO01PDB0V0

C9 IO05PDB0V0

C10 IO15NPB0V1

C11 IO25NDB0V3

C12 IO25PDB0V3

C13 IO31NPB0V3

C14 IO27NDB0V3

C15 IO39NDB0V4

C16 IO39PDB0V4

C17 IO55PPB1V1

C18 IO51PDB1V1

C19 IO59NDB1V2

C20 IO63NDB1V2

C21 IO63PDB1V2

C22 IO67NDB1V3

C23 IO67PDB1V3

C24 IO75NDB1V4

C25 IO75PDB1V4

C26 VCCIB1

C27 IO64PPB1V2

C28 VCC

C29 GBA1/IO81PPB1V4

C30 GND

D1 IO303PPB7V3

D2 VCC

D3 IO305NPB7V3

D4 GND

D5 GAA1/IO00PPB0V0

D6 GAC1/IO02PDB0V0

D7 IO06NPB0V0

D8 GAB0/IO01NDB0V0

D9 IO05NDB0V0

D10 IO11NDB0V1

FG896

Pin Number A3PE3000 Function

D11 IO11PDB0V1

D12 IO23NDB0V2

D13 IO23PDB0V2

D14 IO27PDB0V3

D15 IO40PDB0V4

D16 IO47NDB1V0

D17 IO47PDB1V0

D18 IO55NPB1V1

D19 IO65NDB1V3

D20 IO65PDB1V3

D21 IO71NDB1V3

D22 IO71PDB1V3

D23 IO73NDB1V4

D24 IO73PDB1V4

D25 IO74NDB1V4

D26 GBB0/IO80NPB1V4

D27 GND

D28 GBA0/IO81NPB1V4

D29 VCC

D30 GBA2/IO82PPB2V0

E1 GND

E2 IO303NPB7V3

E3 VCCIB7

E4 IO305PPB7V3

E5 VCC

E6 GAC0/IO02NDB0V0

E7 VCCIB0

E8 IO06PPB0V0

E9 IO24NDB0V2

E10 IO24PDB0V2

E11 IO13NDB0V1

E12 IO13PDB0V1

E13 IO34NDB0V4

E14 IO34PDB0V4

E15 IO40NDB0V4

E16 IO49NDB1V1

FG896

Pin Number A3PE3000 Function
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Package Pin Assignments
J5 IO295NDB7V2

J6 IO299NDB7V3

J7 VCCIB7

J8 VCCPLA

J9 VCC

J10 IO04NPB0V0

J11 IO18NDB0V2

J12 IO20NDB0V2

J13 IO20PDB0V2

J14 IO32NDB0V3

J15 IO32PDB0V3

J16 IO42PDB1V0

J17 IO44NDB1V0

J18 IO44PDB1V0

J19 IO54NDB1V1

J20 IO54PDB1V1

J21 IO76NPB1V4

J22 VCC

J23 VCCPLB

J24 VCCIB2

J25 IO90PDB2V1

J26 IO90NDB2V1

J27 GBB2/IO83PDB2V0

J28 IO83NDB2V0

J29 IO91PDB2V1

J30 IO91NDB2V1

K1 IO288NDB7V1

K2 IO288PDB7V1

K3 IO304NDB7V3

K4 IO304PDB7V3

K5 GAB2/IO308PDB7V4

K6 IO308NDB7V4

K7 IO301PDB7V3

K8 IO301NDB7V3

K9 GAC2/IO307PPB7V4

K10 VCC

FG896

Pin Number A3PE3000 Function

K11 IO04PPB0V0

K12 VCCIB0

K13 VCCIB0

K14 VCCIB0

K15 VCCIB0

K16 VCCIB1

K17 VCCIB1

K18 VCCIB1

K19 VCCIB1

K20 IO76PPB1V4

K21 VCC

K22 IO78PPB1V4

K23 IO88NDB2V0

K24 IO88PDB2V0

K25 IO94PDB2V1

K26 IO94NDB2V1

K27 IO85PDB2V0

K28 IO85NDB2V0

K29 IO93PDB2V1

K30 IO93NDB2V1

L1 IO286NDB7V1

L2 IO286PDB7V1

L3 IO298NDB7V3

L4 IO298PDB7V3

L5 IO283PDB7V1

L6 IO291NDB7V2

L7 IO291PDB7V2

L8 IO293PDB7V2

L9 IO293NDB7V2

L10 IO307NPB7V4

L11 VCC

L12 VCC

L13 VCC

L14 VCC

L15 VCC

L16 VCC
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L17 VCC

L18 VCC

L19 VCC

L20 VCC

L21 IO78NPB1V4

L22 IO104NPB2V2

L23 IO98NDB2V2

L24 IO98PDB2V2

L25 IO87PDB2V0

L26 IO87NDB2V0

L27 IO97PDB2V1

L28 IO101PDB2V2

L29 IO103PDB2V2

L30 IO119NDB3V0

M1 IO282NDB7V1

M2 IO282PDB7V1

M3 IO292NDB7V2

M4 IO292PDB7V2

M5 IO283NDB7V1

M6 IO285PDB7V1

M7 IO287PDB7V1

M8 IO289PDB7V1

M9 IO289NDB7V1

M10 VCCIB7

M11 VCC

M12 GND

M13 GND

M14 GND

M15 GND

M16 GND

M17 GND

M18 GND

M19 GND

M20 VCC

M21 VCCIB2

M22 NC
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