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I/0s Per Package 1

ProASIC3
Devices A3P0152 | A3P030 | A3P060 | A3P125 A3P250 3 A3P400 3 A3P600 A3P1000
Cortex-M1
Devices M1A3P2503%5 | M1A3P4003 | M1A3P600 | M1A3P1000
110 Type
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QN48 - 34 - - - - - - - - -
QN68 49 49 - - - - - - - - -
QN1327 - 81 80 84 87 19 - - - - -
CS121 - - 96 - - - - - - - - -
VQ100 - 77 71 71 68 13 - - - - -
TQ144 - - 91 100 - - - - - - - -
PQ208 - - - 133 151 34 151 34 154 35 154 35
FG144 - - 96 97 97 24 97 25 97 25 97 25
FG256°6 - - - - 157 38 178 38 177 43 177 44
FG484° - - - - - - 194 38 235 60 300 74
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3 FPGA Fabric User Guide to
ensure complying with design and board migration requirements.

2. A3P015 is not recommended for new designs.

3. For A3P250 and A3P400 devices, the maximum number of LVPECL pairs in east and west banks cannot exceed 15. Refer to

the ProASIC3 FPGA Fabric Users Guide for position assignments of the 15 LVPECL pairs.

Each used differential I/O pair reduces the number of single-ended I/Os available by two.

The M1A3P250 device does not support FG256 package.

FG256 and FG484 are footprint-compatible packages.

Package not available.

NSO A

Table 1« ProASIC3 FPGAs Package Sizes Dimensions

Package CS121 QN48 QN68 | QN132° | VQ100 | TQ144 | PQ208 | FG144 | FG256 FG484
Length x Width 6 x6 6 x6 8x8 8x8 14%x14 | 20x20 | 28x28 | 13x13 | 17x17 | 23 x23
(mm x mm)

Nominal Area 36 36 64 64 196 400 784 169 289 529
(mm?)

Pitch (mm) 0.5 0.4 0.4 0.5 0.5 0.5 0.5 1.0 1.0 1.0
Height (mm) 0.99 0.90 0.90 0.75 1.00 1.40 3.40 1.45 1.60 2.23

Note: * Package not available
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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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FcLk is the global clock signal frequency.
Ns_ceLL is the number of VersaTiles used as sequential modules in the design.
Pac1, Pac2: Pacs, and Pac4 are device-dependent.
Sequential Cells Contribution—Pg_cgp |
Ps.ceLL = Ns-ceLL * (Pacs + Q1 /2 " Pace) * Ferk

Ns_ceLL is the number of VersaTiles used as sequential modules in the design. When a multi-tile sequential cell is
used, it should be accounted for as 1.

QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-16 on page 2-14.
FcLk is the global clock signal frequency.
Combinatorial Cells Contribution—P¢_cgp |
PcceL = Ne.ceLl” @1 /27 Pac7 * Fork
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-16 on page 2-14.
FcLk is the global clock signal frequency.
Routing Net Contribution—Pyet
PneT = (Ns.ceLL *+ Ne-cel) * @4/ 2 Pacs * Ferk
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-16 on page 2-14.
FcLk is the global clock signal frequency.
/O Input Buffer Contribution—P\pyts
PinpuTs = NinpuTs * Ol2 /2% Paco * Folk
NinpuTs is the number of I/O input buffers used in the design.
QL, is the I/O buffer toggle rate—guidelines are provided in Table 2-16 on page 2-14.
FcLk is the global clock signal frequency.
/0O Output Buffer Contribution—Pgoyrpyts
Poutputs = Noutputs * 02/ 2 * B1 * Pacto * Feik
NouTpuTs is the number of I/0 output buffers used in the design.
QL, is the I/O buffer toggle rate—guidelines are provided in Table 2-16 on page 2-14.
B1 is the 1/0 buffer enable rate—guidelines are provided in Table 2-17 on page 2-14.
FcLk is the global clock signal frequency.
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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 2-24 -
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Summary of /0 Timing Characteristics—Software Default Settings

—2 Speed Grade, Commercial-Case Conditions: T;=70°C, Worst Case VCC =1.425V,
Worst-Case VCCI (per standard)

Advanced I/0 Banks

5S¢
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e |Ze|Z|8|E||E|E|E|s|2|E 2|2 L,
2 9 ~ ~ ~ ~ 0 =
OStandard | § | F5 |3 (S| 5|8 |5|5|5|8| S| F| N2 S|5[S
3.3V LVTTL/ 12mA | 12 mA | High| 35| - |0.45|2.64(0.03|0.76(0.32(2.69|2.11(2.40|2.68|4.36(3.78| ns
3.3V LVCMOS
3.3VLVCMOS | 100 yA| 12 mA [High| 35| — |0.45(4.08]/0.03|0.76(0.32|4.08(3.20|3.71|4.14(6.61]|5.74| ns
Wide Range2
2.5V LVCMOS | 12mA| 12 mA |High| 35 - |0.45|2.66|0.03(0.98(0.32|2.71|2.56|2.47(2.57 (4.38|4.23| ns
1.8 VLVCMOS | 12mA | 12mA [High| 35| - [0.45(2.64]|0.03|0.91(0.32(2.69(2.27|2.76|3.05|4.36(3.94| ns
1.5V LVCMOS [ 12mA | 12mA |High| 35 - [0.45|3.05(0.03(1.07]|0.32(3.10|2.67|2.95(3.14|4.77|4.34| ns
3.3V PCI Per - High| 10 2540.45|2.00|0.03]0.65(0.32(2.04|1.46|2.40|2.68|3.71|3.13| ns
PCI
spec
3.3V PCI-X Per - High| 10 254(0.45|2.00(0.03|0.62(0.32|2.04|1.46|2.40|2.68|3.71|3.13| ns
PCI-X
spec
LVDS 24 mA - High| — | - |0.45(1.37]|0.03(1.20| - - - - - - — | ns
LVPECL 24 mA - High| — | — |0.45(1.34|0.03(1.05| - - - - - - - | ns
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is +100 uA. 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 JESD-8B 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 2-29 « 1/0 Output Buffer Maximum Resistances

1

Applicable to Standard Plus 1/0 Banks

& Microsemi

Power Matters.

Standard Drive Strength RpuLL.DowN (Q)? RpuLL.up (Q)°
33 VLVTTL/ 33V 2 mA 100 300
LVEMOS 4 mA 100 300
6 mA 50 150
8 mA 50 150
12 mA 25 75
16 mA 25 75
3.3 V LVCMOS Wide 100 pA Same as regular 3.3 V LVCMOS | Same as regular 3.3 V LVCMOS
Range*
2.5V LVCMOS 2mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
12 mA 25 50
1.8 VLVCMOS 2 mA 200 225
4 mA 100 112
6 mA 50 56
8 mA 50 56
1.5V LVCMOS 2mA 200 224
4 mA 100 112
3.3 VPCI/PCI-X Per PCI/PCI-X 25 75
specification
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCCI, drive strength selection, temperature, and process. For board design considerations and detailed output
buffer resistances, use the corresponding IBIS models located at
http://www.microsemi.com/soc/download/ibis/default.aspx.

2. RpuLL-pown-max) = (VOLspec) / I0Lspec

3. R(PULL-UP—MAX) = (VCCImaX— VOHSpeC) /IOHSpeC
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

2-27
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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.

2-31
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Table 2-42 « 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzL | tzu | tiz | thz | tzis | tzws | Units
2mA Std. 0.66 | 10.26 | 0.04 | 1.02 | 043 [ 1045 890 | 2.64 | 246 | 12.68 | 11.13 ns

-1 056 | 872 | 0.04|086| 036 | 889 | 7.57 [225(2.09 | 10.79 | 9.47 ns
-2 049 | 766 |0.03|0.76| 032 | 7.80 | 6.64 (198 (183 | 947 | 8.31 ns
4 mA Std. 0.66 | 10.26 | 0.04 | 1.02 | 0.43 | 10.45 | 8.90 | 2.64 | 2.46 | 12.68 | 11.13 ns
—1 056 | 872 | 0.04|086 | 036 | 889 | 7.57 | 225 (2.09 | 10.79 | 9.47 ns
-2 049 | 766 |0.03|0.76| 032 | 7.80 | 6.64 (198 (183 | 947 | 8.31 ns
6 mA Std. 0.66 | 7.27 | 0.04 |1.02 | 0.43 | 7.41 6.28 (298 | 3.04 | 9.65 | 8.52 ns
-1 056 | 6.19 | 0.04 | 086 | 036 | 6.30 | 535 (254 (259 820 | 7.25 ns
-2 049 | 543 | 0.03|0.76 | 032 | 553 | 469 [223 (227 | 7.20 | 6.36 ns
8 mA Std. 066 | 7.27 | 0.04 |1.02 | 043 | 7.41 6.28 (298 3.04 | 9.65 | 8.52 ns
—1 056 | 6.19 | 0.04 | 086 | 0.36 | 6.30 | 535 | 254 (259 | 820 | 7.25 ns
-2 049 | 543 | 0.03|0.76 | 032 | 553 | 469 [223 (227 | 7.20 | 6.36 ns
12 mA Std. 0.66 | 558 | 0.04|1.02| 043 | 568 | 4.87 (321|342 | 792 | 7.11 ns
-1 056 | 475 | 0.04 | 086 | 036 | 484 | 414 (273 (291 | 6.74 | 6.05 ns
-2 049 | 417 | 0.03|0.76 | 032 | 424 | 3.64 (239255 591 5.31 ns
16 mA Std. 066 | 521 | 0.04|102| 043 | 530 | 456 |3.26 351 ]| 754 | 6.80 ns
—1 056 | 443 | 0.04|086 | 0.36 | 4.51 3.88 [2.77 1299 | 6.41 5.79 ns
-2 049 | 3.89 |0.03|0.76| 032 | 3.96 | 3.41 (243|262 | 563 | 5.08 ns
24 mA Std. 066 | 485 | 0.04|1.02| 043 | 494 | 454 (332388 718 | 6.78 ns
-1 056 | 413 | 0.04 | 086 | 036 | 420 | 3.87 (282330 6.10 | 5.77 ns
-2 049 | 3562 |0.03|0.76| 032 | 3.69 | 3.39 (248 290 | 536 | 5.06 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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1.8 VLVCMOS

Low-voltage CMOS for 1.8 V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 1.8 V
applications. It uses a 1.8 V input buffer and a push-pull output buffer.

Table 2-66 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

& Microsemi

Power Matters.

1L§C\IIVIOS VIL VIH VoL VOH  [IOL[IOH| I0SL | 10SH (1L |lIH?
Drive Min Max Min Max Max Min Max Max
Strength | V Y, Y, ' Y, ', mA|mA| mA? | mA? |pA4|pAt
2 mA -0.3 | 0.35*VvCCl | 0.65*VCCI| 1.9 045 |VCCI-045| 2| 2| M 9 |10] 10
4 mA -0.3| 0.35*VCCI | 065*VCCI| 1.9 045 |VCCI-045| 4| 4| 22 17 | 10| 10
6 mA -0.3| 0.35*VCCI | 065*VCCI| 1.9 045 |VCCI-045| 6 | 6 | 44 35 | 10| 10
8 mA -0.3| 0.35*VvCCl | 0.65*VCCI| 1.9 0.45 |[vccl-045| 8| 8| 51 45 | 10| 10
12 mA -0.3| 0.35*VCCI | 0.65*VCCI| 1.9 0.45 |[vCCI-045(12|12| 74 91 | 10] 10
16 mA -0.3| 0.35*VvCCl | 0.65*VCCI| 1.9 0.45 [VCCI-045|16|16| 74 91 |[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.

Table 2-67 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/0O 1/0 Banks

1L§C\;IIOS VIL VIH VOL VOH IOL|IOH | 10SL | I0SH | IL! [ 1H2
Drive Min Max Min Max Max Min Max | Max

Strength | V v Y, ' ' ' mA | mA | mA3 | mA3 [pA%|pA?
2mA -0.3 | 0.35*VCCI | 0.65 * VCCI 3.6 0.45 [VCCI-045| 2 2 11 9 10 | 10
4 mA -0.3 | 0.35*VCCI | 0.65 * VCCI 3.6 0.45 [VCCI-045]| 4 4 22 17 10 | 10
6 mA -0.3 | 0.35*VCCI | 0.65 * VCCI 3.6 0.45 [VCCI-045| 6 6 44 35 10 | 10
8 mA -0.3 | 0.35*VCCI | 0.65 * VCCI 3.6 0.45 [VCCl-045( 8 8 44 35 10 | 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. llIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN <V CClI. Input current is
larger when operating outside recommended ranges

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

A

5. Software default selection highlighted in gray.

Currents are measured at 85°C junction temperature.
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ProASIC3 Flash Family FPGAs
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Figure 2-23 + Output DDR Timing Diagram

Timing Characteristics

Table 2-104 - Output DDR Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

Parameter Description -2 -1 | Std. | Units
toprocLkQ Clock-to-Out of DDR for Output DDR 0.70 (0.80 [ 0.94 | ns
tDDbROSUD1 Data_F Data Setup for Output DDR 0.38 | 0.43 | 0.51 ns
tDDROSUD2 Data_R Data Setup for Output DDR 0.38 | 0.43 | 0.51 ns
tDDROHD1 Data_F Data Hold for Output DDR 0.00 ( 0.00 [ 0.00 | ns
tDDROHD2 Data_R Data Hold for Output DDR 0.00 [ 0.00 [ 0.00 | ns
tDDROCLR2Q Asynchronous Clear-to-Out for Output DDR 0.80 1091 (1.07| ns
toproremcLR | Asynchronous Clear Removal Time for Output DDR 0.00 [ 0.00 [ 0.00 [ ns
tobroreccLr | Asynchronous Clear Recovery Time for Output DDR 022 (0.25(0.30 | ns
{DDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 022 (0.25(0.30 | ns
toorockmpwH | Clock Minimum Pulse Width High for the Output DDR 0.36 ([ 0.41(0.48 | ns
tooprockmpwL | Clock Minimum Pulse Width Low for the Output DDR 0.32 (037 (043 ns
Fopomax Maximum Frequency for the Output DDR 350 | 309 | 263 | 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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Power Matters. ProASIC3 Flash Family FPGAs
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Figure 2-39 * FIFO Reset
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Figure 2-40 » FIFO EMPTY Flag and AEMPTY Flag Assertion
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ProASIC3 DC and Switching Characteristics

Power Matters.
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Figure 2-41  FIFO FULL Flag and AFULL Flag Assertion

welk N N S N

m

WA/RA MATCH
(Address Counter) (EMPTY

)>< NO MATCH >< NO MATCH >< NO MATCH >< NO MATCH

><Dist =AEF_TH +1

1st Rising 2nd Rising
Edge Edge
After 1st After 1st
RCLK Write N\ Write \( Nl Nl
tReKEF
||
EMPTY
tokar
AEMPTY 1

Figure 2-42 « FIFO EMPTY Flag and AEMPTY Flag Deassertion
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Figure 2-43 « FIFO FULL Flag and AFULL Flag Deassertion
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Package Pin Assignments

QN132
Pin Number | A3P250 Function

Cc17 I074RSB2
C18 VCCIB2
C19 TCK
C20 VMV2
C21 VPUMP
C22 VJTAG
Cc23 VCCIB1
C24 IO53NSB1
C25 I0O51NPB1
C26 GCA1/1050PPB1
c27 GCCO0/1048NDB1
Cc28 VCCIB1
C29 1042NDB1
C30 GNDQ
C31 GBA1/I040RSB0O
C32 GBB0/I0O37RSB0
C33 VCC
C34 1024RSB0
C35 I019RSB0
C36 I016RSB0
C37 I010RSBO
C38 VCCIBO
C39 GAB1/I003RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND
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Package Pin Assignments

VQ100 — Top View
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Note

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

PQ208 PQ208 PQ208

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
109 TRST 145 1045PDB1 181 I021RSB0
110 VJTAG 146 I044NDB1 182 I020RSB0
1M1 GDAO0/1060VDB1 147 1044PDB1 183 I019RSB0O
112 GDA1/1060UDB1 148 I043NDB1 184 I018RSBO
113 GDB0/I059VDB1 149 GBC2/1043PDB1 185 I017RSB0
114 GDB1/I059UDB1 150 I042NDB1 186 VCCIBO
115 GDCO0/1058VDB1 151 GBB2/1042PDB1 187 VCC
116 GDC1/1058UDB1 152 I041NDB1 188 I016RSBO
117 1057VDB1 153 GBA2/I041PDB1 189 I015RSB0
118 I057UDB1 154 VMV1 190 I014RSB0
119 I0O56NDB1 155 GNDQ 191 I013RSB0
120 I056PDB1 156 GND 192 I012RSB0
121 IO55RSB1 157 NC 193 I011RSBO
122 GND 158 GBA1/I040RSB0O 194 I010RSB0O
123 VCCIB1 159 GBAO0/IO39RSB0 195 GND
124 NC 160 GBB1/I038RSB0O 196 IO09RSBO
125 NC 161 GBBO0/I0O37RSB0 197 IO08RSB0O
126 VCC 162 GND 198 I007RSB0O
127 IO53NDB1 163 GBC1/I036RSB0 199 I0O06RSB0O
128 GCC2/1053PDB1 164 GBC0/I035RSB0 200 VCCIBO
129 GCB2/1052PSB1 165 I034RSB0O 201 GAC1/I005RSB0
130 GND 166 IO33RSB0O 202 GACO0/I0O04RSB0
131 GCA2/1051PSB1 167 I032RSB0 203 GAB1/I003RSB0
132 GCA1/I050PDB1 168 I031RSB0O 204 GABO0/IO02RSB0
133 GCAO0/IO50NDB1 169 IO30RSB0O 205 GAA1/I001RSB0O
134 GCBO0/I049NDB1 170 VCCIBO 206 GAA0/IO00RSBO
135 GCB1/1049PDB1 171 VCC 207 GNDQ
136 GCCO0/I048NDB1 172 I029RSB0 208 VMVO0
137 GCC1/1048PDB1 173 I028RSB0
138 I047NDB1 174 1027RSB0
139 1047PDB1 175 I026RSB0
140 VCCIB1 176 I025RSB0
141 GND 177 I024RSB0
142 VCC 178 GND
143 I046RSB1 179 I023RSB0
144 I045NDB1 180 I022RSB0
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Package Pin Assignments

FG484 FG484

Pin Number | A3P400 Function Pin Number | A3P400 Function
Y15 VCC AB7 I0119RSB2
Y16 NC AB8 I0114RSB2
Y17 NC AB9 I0109RSB2
Y18 GND AB10 NC
Y19 NC AB11 NC
Y20 NC AB12 I0104RSB2
Y21 NC AB13 I0103RSB2
Y22 VCCIB1 AB14 NC
AA1 GND AB15 NC
AA2 VCCIB3 AB16 I091RSB2
AA3 NC AB17 IO90RSB2
AA4 NC AB18 NC
AA5 NC AB19 NC
AAG NC AB20 VCCIB2
AA7 NC AB21 GND
AA8 NC AB22 GND
AA9 NC
AA10 NC
AA11 NC
AA12 NC
AA13 NC
AA14 NC
AA15 NC
AA16 NC
AA17 NC
AA18 NC
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 NC
AB5 NC
AB6 I0121RSB2
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
R17 GDB1/1087PPB1 U9 I0131RSB2 W1 NC
R18 GDC1/I086PDB1 u10 I0124RSB2 W2 10148PDB3
R19 I084NDB1 U1 I0119RSB2 W3 NC
R20 VCC u12 I0107RSB2 W4 GND
R21 I081NDB1 u13 I0104RSB2 W5 I0137RSB2
R22 1082PDB1 u14 I097RSB2 We GEB2/I0142RSB2
T I0152PDB3 u15 VMV1 W7 I0134RSB2
T2 I0152NDB3 u16 TCK W8 I0125RSB2
T3 NC u17 VPUMP W9 I0123RSB2
T4 I0150NDB3 u18 TRST W10 I0118RSB2
T5 I0147PPB3 u19 GDAO0/IO88NDB1 W11 I0115RSB2
T6 GEC1/I0146PPB3 u20 NC W12 10111RSB2
T7 I0140RSB2 u21 IO83NDB1 W13 I0106RSB2
T8 GNDQ u22 NC W14 I0102RSB2
T9 GEA2/I0143RSB2 V1 NC W15 GDC2/I091RSB2
T10 I0126RSB2 V2 NC W16 I093RSB2
™ I0120RSB2 V3 GND W17 GDA2/I089RSB2
T12 I0108RSB2 V4 GEA1/10144PDB3 W18 T™MS
T13 I0103RSB2 V5 GEAO0/I0O144NDB3 W19 GND
T14 I099RSB2 V6 I0139RSB2 W20 NC
T15 GNDQ V7 GEC2/I0141RSB2 W21 NC
T16 I092RSB2 V8 I0132RSB2 W22 NC
T17 VJTAG V9 I0127RSB2 Y1 VCCIB3
T18 GDCO0/I0O86NDB1 V10 I0121RSB2 Y2 I0148NDB3
T19 GDA1/I088PDB1 V11 I0114RSB2 Y3 NC
T20 NC V12 I0109RSB2 Y4 NC
T21 1083PDB1 V13 I0105RSB2 Y5 GND
T22 I082NDB1 V14 I098RSB2 Y6 NC
u1 I0149PDB3 V15 I096RSB2 Y7 NC
u2 I0149NDB3 V16 GDB2/I090RSB2 Y8 VCC
u3 NC V17 TDI Y9 VCC
U4 GEB1/I0145PDB3 V18 GNDQ Y10 NC
us GEBO0/I0145NDB3 V19 TDO Y11 NC
U6 VMV2 V20 GND Y12 NC
u7 I0138RSB2 V21 NC Y13 NC
us I0136RSB2 V22 NC Y14 VCC
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Datasheet Information

(Advanced) and Table 3-17 « Summary of Maximum and Minimum DC Input
Levels Applicable to Commercial and Industrial Conditions (Standard Plus) were
updated.

Revision Changes Page
v2.0 In the "Packaging Tables", Ambient was deleted. ii
(April 2007)
The timing characteristics tables were updated. N/A
The "PLL Macro" section was updated to add information on the VCO and PLL 2-15
outputs during power-up.
The "PLL Macro" section was updated to include power-up information. 2-15
Table 2-11 « ProASIC3 CCC/PLL Specification was updated. 2-29
Figure 2-19 « Peak-to-Peak Jitter Definition is new. 2-18
The "SRAM and FIFO" section was updated with operation and timing 2-21
requirement information.
The "RESET" section was updated with read and write information. 2-25
The "RESET" section was updated with read and write information. 2-25
The "Introduction" in the "Advanced 1/Os" section was updated to include 2-28
information on input and output buffers being disabled.
PCI-X 3.3 V was added to Table 2-11 « VCCI Voltages and Compatible 2-29
Standards.
In the Table 2-15 « Levels of Hot-Swap Support, the ProASIC3 compliance 2-34
descriptions were updated for levels 3 and 4.
Table 2-43 « 1/0 Hot-Swap and 5V Input Tolerance Capabilities in ProASIC3 2-64
Devices was updated.
Notes 3, 4, and 5 were added to Table 2-17 « Comparison Table for 5 V- 2-40
Compliant Receiver Scheme. 5 x 52.72 was changed to 52.7 and the Maximum
current was updated from 4 x 52.7 to 5 x 52.7.
The "VCCPLF PLL Supply Voltage" section was updated. 2-50
The "VPUMP Programming Supply Voltage" section was updated. 2-50
The "GL Globals" section was updated to include information about direct input 2-51
into quadrant clocks.
V 1ag Was deleted from the "TCK Test Clock" section. 2-51
In Table 2-22 « Recommended Tie-Off Values for the TCK and TRST Pins, TSK 2-51
was changed to TCK in note 2. Note 3 was also updated.
Ambient was deleted from Table 3-2 + Recommended Operating Conditions. 3-2
VPUMP programming mode was changed from "3.0 to 3.6" to "3.15 to 3.45".
Note 3 is new in Table 3-4 « Overshoot and Undershoot Limits (as measured on 3-2
quiet 1/0s)1.
In EQ 3-2, 150 was changed to 110 and the result changed from 3.9 to 1.951. 3-5
Table 3-6 « Temperature and Voltage Derating Factors for Timing Delays was 3-6
updated.
Table 3-5 « Package Thermal Resistivities was updated. 3-5
Table 3-14 « Summary of Maximum and Minimum DC Input and Output Levels | 3-17 to 3-
Applicable to Commercial and Industrial Conditions—Software Default Settings 17

5-9
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ProASIC3 Flash Family FPGAs

Revision Changes Page
Advance v0.6 The "Programming" section was updated to include information concerning 2-53
(continued) serialization.
The "JTAG 1532" section was updated to include SAMPLE/PRELOAD 2-54
information.
"DC and Switching Characteristics" chapter was updated with new information. 3-1
The A3P060 "100-Pin VQFP" pin table was updated. 4-13
The A3P125 "100-Pin VQFP" pin table was updated. 4-13
The A3P060 "144-Pin TQFP" pin table was updated. 4-16
The A3P125 "144-Pin TQFP" pin table was updated. 4-18
The A3P125 "208-Pin PQFP" pin table was updated. 4-21
The A3P400 "208-Pin PQFP" pin table was updated. 4-25
The A3P060 "144-Pin FBGA" pin table was updated. 4-32
The A3P125 "144-Pin FBGA" pin table is new. 4-34
The A3P400 "144-Pin FBGA" is new. 4-38
The A3P400 "256-Pin FBGA" was updated. 4-48
The A3P1000 "256-Pin FBGA" was updated. 4-54
The A3P400 "484-Pin FBGA" was updated. 4-58
The A3P1000 "484-Pin FBGA" was updated. 4-68
The A3P250 "100-Pin VQFP*" pin table was updated. 4-14
The A3P250 "208-Pin PQFP*" pin table was updated. 4-23
The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29
The A3P250 "144-Pin FBGA™" pin table was updated. 4-36
The A3P1000 "144-Pin FBGA*™" pin table was updated. 4-32
The A3P250 "256-Pin FBGA*" pin table was updated. 4-45
The A3P1000 "256-Pin FBGA™*" pin table was updated. 4-54
The A3P1000 "484-Pin FBGA™" pin table was updated. 4-68
Advance v0.5 The "lI/Os Per Package" table was updated for the following devices and ii
(November 2005) packages:
Device Package
A3P250/M7ACP250 VvVQ100
A3P250/M7ACP250 FG144
A3P1000 FG256
Advance v0.4 M7 device information is new. N/A
The I/O counts in the "I/Os Per Package" table were updated. ii
Advance v0.3 The "I/Os Per Package" table was updated. ii
M7 device information is new. N/A
Table 2-4 « ProASIC3 Globals/Spines/Rows by Device was updated to include 2-16
the number or rows in each top or bottom spine.
EXTFB was removed from Figure 2-24 « ProASIC3E CCC Options. 2-24
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ProASIC3 Flash Family FPGAs

Revision Changes Page

Advance v0.2, Table 2-43 was updated. 2-64

(continued) Table 2-18 was updated. 2-45
Pin descriptions in the "JTAG Pins" section were updated. 2-51
The "User 1/0 Naming Convention" section was updated. 2-48
Table 3-7 was updated. 3-6
The "Methodology" section was updated. 3-10
Table 3-40 and Table 3-39 were updated. 3-33,3-32
The A3P250 "100-Pin VQFP*" pin table was updated. 4-14
The A3P250 "208-Pin PQFP*" pin table was updated. 4-23
The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29
The A3P250 "144-Pin FBGA™" pin table was updated. 4-36
The A3P1000 "144-Pin FBGA*" pin table was updated. 4-32
The A3P250 "256-Pin FBGA*" pin table was updated. 4-45
The A3P1000 "256-Pin FBGA™*" pin table was updated. 4-54
The A3P1000 "484-Pin FBGA™" pin table was updated. 4-68
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