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ProASIC3 Device Family Overview

Advanced Flash Technology

The ProASIC3 family offers many benefits, including nonvolatility and reprogrammability through an advanced flash-
based, 130-nm LVCMOS process with seven layers of metal. Standard CMOS design techniques are used to
implement logic and control functions. The combination of fine granularity, enhanced flexible routing resources, and
abundant flash switches allows for very high logic utilization without compromising device routability or performance.
Logic functions within the device are interconnected through a four-level routing hierarchy.

Advanced Architecture

& Microsemi

Power Matters.

The proprietary ProASIC3 architecture provides granularity comparable to standard-cell ASICs. The ProASIC3 device
consists of five distinct and programmable architectural features (Figure 1-1 and Figure 1-2 on page 1-4):

*  FPGA VersaTiles

* Dedicated FlashROM

* Dedicated SRAM/FIFO memoryJr

« Extensive CCCs and PLLs!

* Advanced I/O structure
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Note: *Not supported by A3P015 and A3P030 devices

Figure 1-1 « ProASIC3 Device Architecture Overview with Two 1/0 Banks (A3P015, A3P030, A3P060, and

A3P125)

1+ The A3P015 and A3P030 do not support PLL or SRAM.
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/0 Power-Up and Supply Voltage Thresholds for Power-On Reset
(Commercial and Industrial)

Sophisticated power-up management circuitry is designed into every ProASIC®3 device. These circuits ensure easy
transition from the powered-off state to the powered-up state of the device. The many different supplies can power up
in any sequence with minimized current spikes or surges.

In addition, the I/O will be in a known state through the power-up sequence. The basic principle is shown in Figure 2-2
on page 2-5.
There are five regions to consider during power-up.
ProASIC3 I/Os are activated only if ALL of the following three conditions are met:
1. VCC and VCCI are above the minimum specified trip points (Figure 2-2 on page 2-5).
2. VCCI>VCC-0.75V (typical)
3. Chip is in the operating mode.

VCCI Trip Point:
Ramping up: 0.6 V < trip_point_ up < 1.2V
Ramping down: 0.5 V < trip_point_down < 1.1V

VCC Trip Point:
Ramping up: 0.6 V < trip_point_ up< 1.1V
Ramping down: 0.5 V < trip_point_down <1V

VCC and VCCI ramp-up trip points are about 100 mV higher than ramp-down trip points. This specifically built-in
hysteresis prevents undesirable power-up oscillations and current surges. Note the following:

*  During programming, 1/Os become tristated and weakly pulled up to VCCI.
» JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on 1/O behavior.

PLL Behavior at Brownout Condition

Microsemi recommends using monotonic power supplies or voltage regulators to ensure proper power-up behavior.
Power ramp-up should be monotonic at least until VCC and VCCPLLX exceed brownout activation levels. The VCC
activation level is specified as 1.1 V worst-case (see Figure 2-2 on page 2-5 for more details).

When PLL power supply voltage and/or VCC levels drop below the VCC brownout levels (0.75 V + 0.25 V), the PLL
output lock signal goes low and/or the output clock is lost. Refer to the "Power-Up/Down Behavior of Low Power Flash
Devices" chapter of the ProASIC3 FPGA Fabric User’s Guide for information on clock and lock recovery.

Internal Power-Up Activation Sequence
1. Core
2. Input buffers
Output buffers, after 200 ns delay from input buffer activation.

Thermal Characteristics

Introduction

The temperature variable in the Microsemi 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 can be used to calculate junction temperature.
T, = Junction Temperature = AT + Tp
where:
Ta = Ambient Temperature
AT = Temperature gradient between junction (silicon) and ambient AT = 0, * P
0j5 = Junction-to-ambient of the package. 6j; numbers are located in Table 2-5 on page 2-6.

j
P = Power dissipation
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ProASIC3 Flash Family FPGAs

Table 2-9 « Summary of I/O Input Buffer Power (Per Pin) — Default /0 Software Settings

Applicable to Standard Plus 1/0 Banks

Static Power Dynamic Power
VMV (V) PDC2 (mw)! PAC9 (UW/MHz) 2
2.5V LVCMOS 25 - 5.14
1.8 V LVCMOS 1.8 - 2.13
1.5V LVCMOS (JESD8-11) 15 - 1.48
3.3V PCI 3.3 - 18.13
3.3V PCI-X 3.3 - 18.13
Notes:

1. PDC?2 is the static power (where applicable) measured on VMV.
2. PACSY is the total dynamic power measured on VCC and VMV.

3. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B

specification.

Table 2-10 « Summary of 1/O Input Buffer Power (Per Pin) — Default /0O Software Settings
Applicable to Standard 1/O Banks

Static Power

Dynamic Power

VMV (V) PDC2 (mW) ' PAC9 (MW/MHz) 2
Single-Ended
3.3V LVTTL/3.3V LVCMOS 3.3 - 17.24
3.3 V LVCMOS Wide Range® 3.3 - 17.24
2.5V LVCMOS 25 - 5.19
1.8 V LVCMOS 1.8 - 2.18
1.5V LVCMOS (JESD8-11) 15 - 1.52

Notes:

1. PDC?2 is the static power (where applicable) measured on VMV.
2. PACS is the total dynamic power measured on VCC and VMV.

3. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B

specification.
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ProASIC3 DC and Switching Characteristics Powor Makters>

User I/0O Characteristics

Timing Model

1/0 Module
(Non- Reg|stered
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Figure 2-3 « Timing Model
Operating Conditions: —2 Speed, Commercial Temperature Range (T ; = 70°C), Worst Case
VCC =1.425V
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Table 2-19 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Standard Plus 1/0 Banks

Equiv. VIL VIH VOL VOH
Software
Default
Drive

Drive |[Strength|Slew | Min Max Min Max Max Min IoL'|IoH!
1/0 Standard |Strength Option2 Rate | V \'% \'% \'% \'% \") mA | mA
3.3VLVTTL/] 12mA | 12mA | High| -0.3 0.8 2 3.6 0.4 2.4 12| 12
3.3V
LVCMOS
3.3V 100 yA | 12mA | High| -0.3 0.8 2 3.6 0.2 VCCI-0.2|0.1{ 0.1
LVCMOS
Wide Range3
25V 12mA | 12mA | High| -0.3 0.7 1.7 2.7 0.7 1.7 12| 12
LVCMOS
1.8V 8 mA 8 mA | High| -0.3|0.35*VCCI|0.65*VCCI| 1.9 0.45 VCCI - 8 8
LVCMOS 0.45
1.5V 4 mA 4 mA | High| -0.3[0.35*VCCI|0.65*VCCI| 1.6 [0.25*VCCI|0.75 *VCCI| 4 4
LVCMOS
3.3V PCI Per PCI specifications
3.3V PCI-X Per PCI-X specifications
Notes:

1. Currents are measured at 85°C junction temperature.
2. 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will NOT operate at the
equivalent software default drive strength. These values are for Normal Ranges ONLY.

3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
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Table 2-25 « Summary of I/O Timing Characteristics—Software Default Settings
—2 Speed Grade, Commercial-Case Conditions: T;=70°C, Worst Case VCC =1.425V,
Worst-Case VCCI (per standard)
Standard Plus I/0 Banks

38 ™
38 e
wo s |8
< =S S| 0
= “‘51 o .‘7,
2 g2 ol &
s 52| (2|2 |5 z —
b |Po| SlE|lS S w2 |lg|l=|=a|g|l=a]la|2|°
o 22| Z|8|5|E|E|S|E|s|8|E8|2|E|E|% e
= ] ~ ~ ~ -~ 7} =
Vostandard | 5§ |F5| 5 |S|& | 8| S| S| 5|2 | 8| F|N|F| 5|55
3.3VLVTTL/ [12mA|12mA| High[35| — |0.45|2.36/0.03(0.75|0.32|2.40(1.93|2.08 [2.41|4.07 |3.60 | ns
3.3V LVCMOS
3.3V LVCMOS [100 pA| 12 mA| High[35| — [0.45|3.65/0.03[1.14|0.32|3.65|2.93|3.22|3.72|6.18 |5.46 | ns
WideRange2

2.5V LVCMOS |12mA|[12 mA| High|35| — |0.45|2.39|0.03(0.970.32(2.44|2.35(2.11|2.32|4.11 (4.02| ns
1.8 VLVCMOS | 8mA | 8 mA| High[35| — [0.45|3.03(0.03(0.90(0.32(2.87 (3.03(2.19(2.32(4.54(4.70 ns
1.5VLVCMOS | 4mA | 4 mA| High[35| — [0.45|3.61(0.03(1.06(0.32|3.35(3.61(2.26(2.34(5.02(5.28 ns

3.3V PCI Per - High |10 25410.45(1.72/0.03|0.64|0.32|1.76 | 1.27 [ 2.08 | 2.41 [3.42|2.94 | ns
PCI
spec

3.3V PCI-X Per - High [ 10 25410.45(1.72|0.03|0.62|0.32|1.76 | 1.27 [ 2.08 | 2.41 [3.42|2.94 | ns
PCI-X
spec

Notes:

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

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

4. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-64 for
connectivity. This resistor is not required during normal operation.
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Table 2-33 + 1/0 Short Currents IOSH/IOSL
Applicable to Standard Plus 1/0 Banks

Drive Strength IOSL (mA)1 IOSH (mA)1

3.3V LVTTL/3.3VLVCMOS 2mA 27 25

4 mA 27 25

6 mA 54 51

8 mA 54 51

12 mA 109 103

16 mA 109 103
3.3V LVCMOS Wide Range2 100 pA Same as regular Same asregular 3.3V

3.3 VLVCMOS LVCMOS

2.5V LVCMOS 2mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32

12 mA 74 65
1.8 VLVCMOS 2mA 11 9

4 mA 22 17

6 mA 44 35

8 mA 44 35
1.5V LVCMOS 2mA 16 13

4 mA 33 25
3.3 V PCI/PCI-X Per PCI/PCI-X 109 103

specification

Notes:
1. T,=100°C

2. Applicable to 3.3 V LVCMOS Wide Range. IOSL/IOSH dependent on the I/O buffer drive strength selected for wide
range applications. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-
B specification.
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ProASIC3 DC and Switching Characteristics

Table 2-34 + 1/0 Short Currents IOSH/IOSL
Applicable to Standard 1/O Banks

& Microsemi

Power Matters.

Drive Strength IOSL (mA)' IOSH (mA)'

3.3V LVTTL/3.3VLVCMOS 2 mA 27 25

4 mA 27 25

6 mA 54 51

8 mA 54 51
3.3 VLVCMOS Wide Range2 100 pA Same as regular 3.3V Same as regular 3.3 V

LVCMOS LVCMOS

2.5V LVCMOS 2 mA 18 16

4 mA 18 16

6 mA 37 32

8 mA 37 32
1.8 VLVCMOS 2 mA 11 9

4 mA 22 17
1.5V LVCMOS 2 mA 16 13
Notes:
1. T,=100°C

2. Applicable to 3.3 V LVCMOS Wide Range. los;/losH dependent on the I/O buffer drive strength selected for wide range
applications. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B

specification.

The length of time an 1/0O can withstand IOSH/IOSL events depends on the junction temperature. The reliability data
below is based on a 3.3 V, 12 mA 1/O setting, which is the worst case for this type of analysis.

For example, at 100°C, the short current condition would have to be sustained for more than six months to cause a
reliability concern. The 1/0 design does not contain any short circuit protection, but such protection would only be
needed in extremely prolonged stress conditions.

Table 2-35 « Duration of Short Circuit Event Before Failure

Temperature Time before Failure

—40°C > 20 years

0°C > 20 years

25°C > 20 years

70°C 5 years

85°C 2 years

100°C 0.5 years

Table 2-36 « 1/O Input Rise Time, Fall Time, and Related /O Reliability

Input Buffer Input Rise/Fall Time (min) Input Rise/Fall Time (max) Reliability
LVTTL/LVCMOS No requirement 10ns* 20 years (110°C)
LVDS/B-LVDS/ No requirement 10ns* 10 years (100°C)
M-LVDS/LVPECL

Note: *The maximum input rise/fall time is related to the noise induced into the input buffer trace. If the noise is low,
then 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 that there is no excessive noise coupling into

input signals.
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Table 2-43 « 3.3V LVTTL /3.3 VLVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Plus 1/0 Banks

Drive Speed
Strength | Grade | tpout | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
2 mA Std. 066 |[7.20]0.04 [ 1.00] 043 |7.34|6.29 (227 | 234 | 9.57 8.52 ns

—1 056 [6.13(0.04|085| 036 |6.24|535| 193|199 8.14 7.25 ns
-2 049 (538 (003|075 ]| 032 | 548|469 | 170 (175 7.15 6.36 ns
4 mA Std. 066 | 720|004 |1.00| 043 |7.34|6.29 | 227 | 234 | 957 8.52 ns
—1 056 | 613|004 |085| 036 |6.24|535| 193|199 | 8.14 7.25 ns

-2 049 (538 (003|075| 032 | 548|469 | 170 |1.75 | 7.15 6.36 ns

6 mA Std. 0.66 [4.50(0.04|100| 043 | 458|382 | 258 288 | 6.82 6.05 ns

-1 056 [3.83(0.04|085]| 036 |39 |325|219 245 5.80 5.15 ns
-2 049 [3.36(003]|075] 032 |342|285|192 (215 5.09 4.52 ns
8 mA Std. 0.66 | 450|004 |1.00| 043 | 458 |3.82| 258|288 | 6.82 6.05 ns
—1 056 | 3.83|004|085| 036 |390 325|219 |245| 580 5.15 ns

-2 049 [336(003|075] 032 |342|285|192 (215 5.09 4.52 ns

12 mA Std. 0.66 | 3.16 | 0.04 | 1.00 | 0.43 | 3.22 | 2.58 | 2.79 | 3.22 | 545 4.82 ns
—1 0.56 | 269 | 0.04 | 085 | 036 | 2.74 | 220 | 2.37 | 2.74 | 4.64 4.10 ns
—2 049 | 236 [003]|075( 032 (240|193 | 208 | 241 | 4.07 3.60 ns
16 mA Std. 066 | 3.16 | 0.04 | 1.00 | 043 | 3.22 | 258 | 279 | 3.22 | 545 4.82 ns
—1 056 (269 (004 |085]| 036 | 274|220 | 237 | 274 | 4.64 4.10 ns

-2 049 [236(0.03|075] 032 | 240|193 | 208 | 241 | 4.07 3.60 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 2-6 for derating values.
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Table 2-64 « 2.5V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard 1/O Banks

ProASIC3 Flash Family FPGAs

Drive Speed
Strength Grade toout tpp toin tpy teout tzL tzn t 2z thz Units
2mA Std. 0.66 8.20 | 0.04 | 1.29 0.43 724 | 820 | 203 | 191 ns
-1 0.56 6.98 | 0.04 | 1.10 0.36 6.16 | 6.98 | 1.73 | 1.62 ns
-2 0.49 6.13 | 0.03 | 0.96 0.32 541 | 6.13 | 1.52 | 1.43 ns
4 mA Std. 0.66 8.20 | 0.04 | 1.29 0.43 724 | 820 | 203 | 1.9 ns
-1 0.56 6.98 | 0.04 | 1.10 0.36 6.16 | 6.98 | 1.73 | 1.62 ns
-2 0.49 6.13 | 0.03 | 0.96 0.32 541 | 6.13 | 1.52 | 1.43 ns
6 mA Std. 0.66 477 | 0.04 | 1.29 0.43 455 | 477 | 2.38 | 255 ns
-1 0.56 4.05 | 0.04 | 1.10 0.36 387 | 405 | 203 | 217 ns
-2 0.49 3.56 | 0.03 | 0.96 0.32 340 | 356 | 1.78 | 1.91 ns
8 mA Std. 0.66 477 | 0.04 | 1.29 0.43 455 | 477 | 238 | 255 ns
-1 0.56 4.05 [ 0.04 [ 1.10 0.36 387 | 405 | 203 | 217 ns
-2 0.49 3.56 | 0.03 | 0.96 0.32 340 | 356 | 1.78 | 1.91 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 2-6 for derating values.

Table 2-65 + 2.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

Drive Speed
Strength Grade toour top toin tpy teour tzL tzy t 2z thz Units
2mA Std. 0.66 11.00 | 0.04 | 1.29 0.43 10.37 11.00 | 2.03 | 1.83 ns
-1 0.56 9.35 0.04 | 1.10 0.36 8.83 9.35 1.73 | 1.56 ns
-2 0.49 8.21 0.03 | 0.96 0.32 7.75 8.21 152 | 1.37 ns
4 mA Std. 0.66 11.00 | 0.04 | 1.29 0.43 10.37 11.00 | 2.03 | 1.83 ns
-1 0.56 9.35 0.04 | 1.10 0.36 8.83 9.35 1.73 | 1.56 ns
-2 0.49 8.21 0.03 | 0.96 0.32 7.75 8.21 1.52 | 1.37 ns
6 mA Std. 0.66 7.50 0.04 | 1.29 0.43 7.36 7.50 239 | 2.46 ns
-1 0.56 6.38 0.04 | 1.10 0.36 6.26 6.38 2.03 | 2.10 ns
-2 0.49 5.60 0.03 | 0.96 0.32 5.49 5.60 178 | 1.84 ns
8 mA Std. 0.66 7.50 0.04 | 1.29 0.43 7.36 7.50 239 | 2.46 ns
-1 0.56 6.38 0.04 | 1.10 0.36 6.26 6.38 2.03 | 2.10 ns
-2 0.49 5.60 0.03 | 0.96 0.32 5.49 5.60 1.78 | 1.84 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 DC and Switching Characteristics

Table 2-83 « 1.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V
Applicable to Standard Plus 1/0 Banks

& Microsemi

Power

Matters.

Drive Speed

Strength Grade | tpour | tor | toin | tey | teout | tzL | tzn | tiz | thz | tzs | tzus | Units

2mA Std. 0.66 | 12.08 | 0.04 | 142 043 |12.01|12.08(2.72 | 243 |14.24|14.31| ns
-1 0.56 | 10.27 | 0.04 | 1.21 | 0.36 |10.21|10.27 | 2.31 | 2.06 |12.12|12.18| ns
-2 049 | 9.02 |0.03|1.06| 032 | 897 | 9.02 [2.03|1.81|10.64|10.69| ns

4 mA Std. 0.66 | 928 | 0.04 | 142 043 | 945 | 891 (3.04 |3.00|11.69|11.15| ns
-1 056 | 7.89 | 004|121 036 | 804 | 758 (258 255|994 |949 | ns
-2 049 | 693 |0.03|1.06| 032 | 7.06 | 6.66 |[2.27 224|873 |833| ns

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

Table 2-84 « 1.5 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

Drive Speed

Strength Grade toouT tpp toin tpy teour tz tzy t 7 thz Units

2mA Std. 0.66 7.65 [ 0.04 | 142 0.43 6.31 | 7.65 | 245 | 245 ns
—1 0.56 6.50 | 0.04 | 1.21 0.36 5.37 | 6.50 | 2.08 | 2.08 ns
-2 0.49 571 | 0.03 | 1.06 0.32 471 | 571 | 1.83 | 1.83 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 2-6 for derating values.

Table 2-85 + 1.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/0O Banks

Drive Speed

Strength Grade toout top toin tpy teout tzL tzn t 2z thz Units

2 mA Std. 0.66 | 12.33 | 0.04 1.42 043 | 11.79 | 1233 | 245 2.32 ns
-1 0.56 | 1049 | 0.04 1.21 0.36 | 10.03 | 10.49 | 2.08 1.98 ns
-2 0.49 9.21 0.03 1.06 0.32 8.81 9.21 1.83 1.73 ns

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

ProASIC3 Flash Family FPGAs

SRAM
RAM4K9 RAM512X18
—] ADDRA11 DOUTA8 — —{ RADDRS RD17 —
—1 ADDRA10 DOUTA7 — RADDR? RD16|—
—| ADDRAO  DOUTAO |—  —| RADDRO RDO |—
— DINAS
—1 DINA7
—1 DINAO — RWA1
—1 RWo
— WIDTHA1
— WIDTHAO _lppe
— PIPEA
— WMODEA
—d BLKA
—d WENA —q REN
—PCLKA —PRCLK
—{ ADDRB11 DOUTB8}—  —{ WADDRS
— ADDRB10 DOUTB7—  — WADDR?
— ADDRBO  DOUTBO|— | o oo
— WD17
_|oiNBs WD16
—1 DINB? .
. —{ wpo
—! DINBO
— wwi1
—! WIDTHB1 —1 wwo
— WIDTHBO
—! PIPEB
— WMODEB
—d BLKB
—d WENB —9q WEN
—DCLKB —DWCLK
RESET RESET

1 I

Figure 2-30 - RAM Models
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Timing Characteristics

Table 2-118 « FIFO (for all dies except A3P250)
Worst Commercial-Case Conditions: T, = 70°C, VCC =1.425V

Parameter Description -2 -1 Std. | Units
tens REN, WEN Setup Time 1.34 | 1.52 | 1.79 ns
tenNH REN, WEN Hold Time 0.00 | 0.00 | 0.00 ns
teks BLK Setup Time 0.19 | 0.22 | 0.26 ns
tekH BLK Hold Time 0.00 | 0.00 | 0.00 ns
tps Input Data (WD) Setup Time 0.18 | 0.21 | 0.25 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 | 0.00 ns
tckar Clock High to New Data Valid on RD (flow-through) 217 | 247 | 2.90 ns
tckaz Clock High to New Data Valid on RD (pipelined) 0.94 | 1.07 | 1.26 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1 1.96 | 2.30 ns
twekrF WCLK High to Full Flag Valid 1.63 | 1.86 | 2.18 ns
tckaF Clock High to Almost Empty/Full Flag Valid 6.19 | 7.05 | 8.29 ns
trsTFG RESET Low to Empty/Full Flag Valid 1.69 | 1.93 | 2.27 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 | 6.98 | 8.20 ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 092 | 1.05 | 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 092 | 1.05 ] 1.23 ns
tREMRSTB RESET Removal 0.29 | 0.33 | 0.38 ns
tRECRSTB RESET Recovery 1.50 | 1.71 | 2.01 ns
tMPWRSTB RESET Minimum Pulse Width 0.21 |1 0.24 | 0.29 ns
tcye Clock Cycle Time 3.23 | 3.68 | 4.32 ns
Fmax Maximum Frequency for FIFO 310 | 272 | 231 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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ProASIC3 DC and Switching Characteristics Power Matters.

Table 2-119 « FIFO (for A3P250 only, aspect-ratio-dependent)
Worst Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Parameter Description -2 -1 Std. | Units
tens REN, WEN Setup Time 3.26 | 3.71 | 4.36 ns
teNH REN, WEN Hold Time 0.00 | 0.00 | 0.00 ns
teks BLK Setup Time 0191 0.22 | 0.26 ns
tekH BLK Hold Time 0.00 | 0.00 | 0.00 ns
tbs Input Data (WD) Setup Time 0.18 | 0.21 | 0.25 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 | 0.00 ns
tckar Clock High to New Data Valid on RD (flow-through) 217 | 247 | 2.90 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 094 | 1.07 | 1.26 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 | 1.96 | 2.30 ns
twekrr WCLK High to Full Flag Valid 163 [ 1.86 | 2.18 ns
tckAF Clock High to Almost Empty/Full Flag Valid 6.19 | 7.05 | 8.29 ns
trsTFG RESET Low to Empty/Full Flag Valid 1.69 | 1.93 | 2.27 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 | 6.98 | 8.20 ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 092 | 1.05 | 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 0.92 | 1.05 | 1.23 ns
tREMRSTB RESET Removal 0.29 | 0.33 | 0.38 ns
tRECRSTB RESET Recovery 1.50 [ 1.71 | 2.01 ns
tMPWRSTB RESET Minimum Pulse Width 0.21 | 0.24 | 0.29 ns
teye Clock Cycle Time 3.23 | 3.68 | 4.32 ns
Fmax Maximum Frequency for FIFO 310 | 272 | 231 | MHz
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In critical applications, an upset in the JTAG circuit could allow entrance to an undesired JTAG state. In such cases,
Microsemi recommends tying off TRST to GND through a resistor placed close to the FPGA pin.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements.

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.

Related Documents

User’s Guides

ProASIC FPGA Fabric User’s Guide
http.//www.microsemi.com/soc/documents/PA3_UG.pdf

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/soc/documents/PckgMechDrwngs.pdf

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

Additional packaging materials are at http.//www.microsemi.com/products/solutions/package/docs.aspx.
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S Microsemi
ProASIC3 Flash Family FPGAs

QNG68 — Bottom View

Pin A1 Mark

68 /
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Note: The die attach paddle center of the package is tied to ground (GND).

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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Package Pin Assignments

QN132
Pin Number | A3P060 Function

C17 I057RSB1
Cc18 NC
C19 TCK
C20 VMV1
C21 VPUMP
C22 VJTAG
Cc23 VCCIBO
C24 NC
C25 NC
C26 GCA1/1042RSB0
c27 GCCO0/I039RSB0
Cc28 VCCIBO
C29 I029RSB0
C30 GNDQ
C31 GBA1/I027RSB0O
C32 GBB0/I024RSB0
C33 VCC
C34 I019RSB0
C35 I016RSB0
C36 I013RSB0
C37 GAC1/I010RSBO
C38 NC
C39 GAA0/IO05RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND
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Cs121
Pin Number | A3P060 Function

K10 VPUMP

K11 GDB1/1047RSB0
L1 VMV1

L2 GNDQ

L3 I065RSB1

L4 I063RSB1

L5 I061RSB1

L6 IO58RSB1

L7 IO57RSB1

L8 IO55RSB1

L9 GNDQ
L10 GDAO0/IO50RSB0
L11 VMV1

&S Microsemi

ProASIC3 Flash Family FPGAs
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TQ144

Pin Number | A3P125 Function
109 GBA1/I040RSBO
110 GBAO0/IO39RSB0
111 GBB1/I038RSB0O
112 GBB0/I037RSB0O
113 GBC1/I036RSB0
114 GBCO0/I035RSB0
115 I034RSB0
116 I033RSB0O
117 VCCIBO
118 GND
119 VCC
120 I029RSB0
121 1028RSB0
122 1027RSB0
123 I025RSB0
124 I023RSB0
125 1021RSB0
126 I019RSB0
127 1017RSB0
128 I016RSB0
129 I014RSB0
130 I012RSB0
131 I010RSB0O
132 IO08RSBO
133 I006RSB0O
134 VCCIBO
135 GND
136 VCC
137 GAC1/IO05RSB0O
138 GACO0/I004RSB0O
139 GAB1/I003RSB0
140 GABO0/IO02RSB0
141 GAA1/I001RSBO
142 GAA0/IO00RSBO
143 GNDQ
144 VMVO

&S Microsemi

ProASIC3 Flash Family FPGAs
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FG144
Pin Number | A3P400 Function
K1 GEBO0/I0136NDB3
K2 GEA1/I0135PDB3
K3 GEAO0/I0135NDB3
K4 GEA2/I0134RSB2
K5 I0127RSB2
K6 I0121RSB2
K7 GND
K8 I0104RSB2
K9 GDC2/I082RSB2
K10 GND
K11 GDA0/I079VDB1
K12 GDB0/1078VDB1
L1 GND
L2 VMV3
L3 GEB2/I0133RSB2
L4 I0128RSB2
L5 VCCIB2
L6 I0119RSB2
L7 I10114RSB2
L8 I0110RSB2
L9 TMS
L10 VJTAG
L1 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/10132RSB2
M3 I0129RSB2
M4 I0126RSB2
M5 I0124RSB2
M6 I0122RSB2
M7 I0117RSB2
M8 I0115RSB2
M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ
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