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ProASIC3 Flash Family FPGAs

ProASIC3 Ordering Information

& Microsemi

Power Matters.

A3P1000 — 1 FG G 144 I Y

L Package Lead Count

L Lead-Free Packaging
Blank = Standard Packaging

ProASIC3 Devices

I— Security Feature
Y = Device Includes License to Implement IP Based on the
Cryptography Research, Inc. (CRI) Patent Portfolio
Blank = Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio

Note: Only devices with packages greater than or equal to 5x5 are supported

Application (Temperature Range)
Blank = Commercial (0°C to +85°C Junction Temperature)
I = Industrial (—40°C to +100°C Junction Temperature)
PP = Pre-Production
ES= Engineering Sample (Room Temperature Only)

L___ Package Type
QN = Quad Flat Pack No Leads (0.4 mm and 0.5 mm pitches)
VQ = Very Thin Quad Flat Pack (0.5 mm pitch)
TQ = Thin Quad Flat Pack (0.5 mm pitch)
PQ = Plastic Quad Flat Pack (0.5 mm pitch)
FG = Fine Pitch Ball Grid Array (1.0 mm pitch)
| Speed Grade CS = Chip Scale Package (0.5 mm pitch)
Blank = Standard
1 = 15% Faster than Standard
Ll Part Number 2 = 25% Faster than Standard

A3P015 = 15,000 System Gates (A3P015 is not recommended for new designs.)

A3P030 = 30,000 System Gates
A3P060 = 60,000 System Gates
A3P125 = 125,000 System Gates
A3P250 = 250,000 System Gates
A3P400 = 400,000 System Gates
A3P600 = 600,000 System Gates
A3P1000 = 1,000,000 System Gates

ProASIC3 Devices with Cortex-M1

M1A3P250 = 250,000 System Gates

M1A3P400 = 400,000 System Gates

M1A3P600 = 600,000 System Gates
M1A3P1000 = 1,000,000 System Gates

LICENSED
COUNTERMEASURES

G= RoHS-Compliant (Green) Packaging (some packages also halogen-free)

ProASIC3 Device Status

ProASIC3 Devices Status Cortex-M1 Devices Status
A3P015 Not recommended for new designs.

A3P030 Production

A3P060 Production

A3P125 Production

A3P250 Production M1A3P250 Production
A3P400 Production M1A3P400 Production
A3P600 Production M1A3P600 Production
A3P1000 Production M1A3P1000 Production
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2 —-ProASIC3 DC and Switching Characteristics

General Specifications

Operating Conditions

Stresses beyond those listed in Table 2-1 may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Absolute Maximum Ratings are stress ratings only; functional operation of the device at these or any
other conditions beyond those listed under the Recommended Operating Conditions specified in

Table 2-2 on page 2-2 is not implied.

Table 2-1 + Absolute Maximum Ratings
Symbol Parameter Limits Units
VCC DC core supply voltage -0.3t0 1.65 \%
VJTAG |JTAG DC voltage -0.3t03.75 \
VPUMP | Programming voltage -0.3t03.75 \Y,
VCCPLL | Analog power supply (PLL) -0.3t0 1.65 \Y,
VCCI DC I/0 output buffer supply voltage -0.3t03.75 \%
VMV DC /O input buffer supply voltage -0.3t03.75 \%
VI I/O input voltage -03Vto36V \%
(when 1/O hot insertion mode is enabled)
-0.3Vto (VCCI +1V)or3.6 V, whichever voltage is lower
(when 1/O hot-insertion mode is disabled)
Tsrg? | Storage temperature —65 to +150 °C
T,? Junction temperature +125 °C
Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input signal may
undershoot or overshoot according to the limits shown in Table 2-4 on page 2-3.

2. VMV pins must be connected to the corresponding VCCI pins. See the "VMVx I/O Supply Voltage (quiet)" section on

page 3-

1 for further information.

3. For flash programming and retention maximum limits, refer to Table 2-3 on page 2-3, and for recommended operating
limits, refer to Table 2-2 on page 2-2.
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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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Timing Characteristics

Table 2-41 « 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 Advanced 1/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
2mA Std. 066 | 766|004 |102]| 043 (780|659 | 265|261 10.03 | 8.82 ns

—1 0.56 [6.51(0.04|086| 036 | 6.63|560| 225|222 8.54 7.51 ns
-2 049 (572003076 | 032 | 582|492 | 198 195 | 7.49 6.59 ns
4 mA Std. 0.66 [7.66|0.04|102| 043 | 780|659 |265 (261 10.03 | 8.82 ns
—1 056 | 651|004 | 086 | 036 |6.63|560| 225|222 | 854 7.51 ns
-2 049 | 572|003 |0.76| 032 |582|492| 198 |1.95| 7.49 6.59 ns
6 mA Std. 0.66 [4.91(0.04|102]| 043 | 500 | 407|299 320 | 7.23 6.31 ns
-1 056 [4.17 [ 0.04 | 086 | 036 | 425 | 3.46 | 254 | 273 | 6.15 5.36 ns
-2 049 (366 (0.03]|0.76| 032 |3.73|3.04| 223|239 | 540 4.71 ns
8 mA Std. 066 [4.91(0.04]102]| 043 |5.00| 407|299 320 7.23 6.31 ns
—1 056 | 417 | 0.04 | 086 | 036 |4.25 | 3.46 | 2.54 | 273 | 6.15 5.36 ns
-2 049 (366 (003|076 | 032 |3.73|3.04| 223|239 | 540 4.71 ns
12 mA Std. 0.66 | 3.53 [ 0.04 | 1.02 [ 043 | 3.60 | 282 | 3.21 | 3.58 | 5.83 5.06 ns
—1 0.56 | 3.00 | 0.04 | 0.86 | 0.36 | 3.06 | 2.40 | 2.73 | 3.05 | 4.96 4.30 ns
—2 049 | 264 | 003 |0.76 | 0.32 | 269 | 2.11 | 2.40 | 2.68 | 4.36 3.78 ns
16 mA Std. 0.66 [3.33(0.04]102] 043 |3.39| 256|326 | 3.68 | 5.63 4.80 ns
—1 056 | 283|004 ]|086| 036 |289 218|277 |3.13| 4.79 4.08 ns
-2 049 | 249|003 |0.76 | 032 | 253|191 | 244|275 | 420 3.58 ns
24 mA Std. 0.66 | 3.08(0.04|102]| 043 |3.13|212|3.32|4.06 [ 5.37 4.35 ns
-1 056 [262(0.04|086| 036 | 266 | 180 | 283 | 345 | 4.57 3.70 ns
-2 049 [230(0.03]|0.76| 032 | 234|158 | 248 | 3.03 | 4.01 3.25 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 2-42 « 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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Timing Characteristics

Table 2-50 « 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 Advanced I/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 4 mA Std. 0.60 | 11.84 (0.04|1.02| 0.43 | 11.84|10.00(4.10|4.04 (15.23 (13.40| ns

—1 0.51 | 10.07 |0.04|0.86| 0.36 [10.07 | 8.51 |3.48(3.44|12.96(11.40( ns

-2 0.45 | 8.84 |0.03|0.76| 0.32 | 8.84 | 7.47 (3.06(3.02(11.3810.00| ns

100 pA 6 mA Std. 0.60 | 7.59 |0.04|1.02| 0.43 | 7.59 | 6.18 (4.62(4.95(10.98| 9.57 | ns

-1 0.51 | 6.45 |0.04|0.86| 0.36 | 6.45 | 5.25 (3.93(4.21( 9.34 | 8.14 | ns

-2 0.45 | 5.67 |0.03|0.76| 0.32 | 5.67 | 4.61 (3.45(3.70( 8.20 | 7.15 | ns
100 pA 8 mA Std. 0.60 | 7.59 [0.04|1.02| 043 | 7.59 | 6.18 [4.62|4.95(10.98 | 9.57 | ns

—1 0.51 | 6.45 |0.04|0.86| 0.36 | 6.45 | 5.25 |3.93(4.21| 9.34 | 814 [ ns

-2 0.45 | 5.67 |0.03|0.76| 0.32 | 5.67 | 4.61 (3.45(3.70( 8.20 | 7.15 | ns

100 pA 12 mA Std. 0.60 | 5.46 |0.04|1.02| 0.43 | 5.46 | 4.29 (497 (5.54| 8.86 | 7.68 | ns

—1 0.51 | 4.65 |0.04|0.86| 0.36 | 4.65 | 3.65 (4.22(4.71| 7.53 | 6.54 | ns

-2 045 | 4.08 |0.03|0.76| 0.32 | 4.08 | 3.20 |3.71(4.14| 6.61 | 5.74 [ ns
100 pA 16 mA Std. 0.60 | 5.15 |0.04|1.02| 0.43 [ 5.15 | 3.89 |5.04(5.69| 855 | 7.29 | ns

—1 0.51 | 4.38 |0.04|0.86| 0.36 | 4.38 | 3.31 |4.29(4.84| 7.27 | 6.20 | ns

-2 0.45 | 3.85 |0.03|0.76| 0.32 | 3.85 | 2.91 (3.77(4.25( 6.38 | 544 | ns
100 pA 24 mA Std. 0.60 | 4.75 |0.04|1.02| 0.43 | 4.75 | 3.22 (5.14(6.28 | 8.15 | 6.61 | ns

—1 0.51 | 4.04 |0.04|10.86| 0.36 | 4.04 | 2.74 (4.37(5.34| 6.93 | 5.62 | ns
-2 0.45 | 3.55 |0.03|0.76| 0.32 | 3.55 | 2.40 (3.84(4.69( 6.09 | 4.94 | ns

Notes:

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

2. Software default selection highlighted in gray.
3. 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 2-51 « 3.3 VLVTTL/ 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

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDlN tpy tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 2 mA Std. 0.60 | 15.86|0.04|1.54| 0.43 [15.86|13.51|4.09(3.80|19.25|16.90( ns

-1 0.51 [13.490.04|1.31| 0.36 |13.49|11.49(3.48(3.23(16.38|14.38| ns

-2 0.45 [ 11.84 | 0.03|1.15| 0.32 | 11.84|10.09(3.05(2.84 [ 14.38 | 12.62 | ns

100 pA 4 mA Std. 0.60 [ 11.25|0.04|1.54| 0.43 |11.25| 9.54 [4.61(4.70(14.64|12.93 | ns

-1 0.51 | 9.57 |0.04|1.31| 0.36 | 9.57 | 8.11 [3.92(4.00(12.46|11.00| ns

-2 0.45 | 840 |0.03|1.15| 0.32 [ 8.40 | 7.12 |3.44(3.51|10.93| 9.66 | ns

100 pA 6 mA Std. 0.60 [ 11.25(0.04|1.54 | 0.43 | 11.25| 9.54 |4.61|4.70(14.64 (1293 | ns

-1 0.51 | 9.57 |0.04|1.31| 0.36 | 9.57 | 8.11 [3.92(4.00(12.46|11.00| ns

-2 0.45 | 8.40 |0.03|1.15| 0.32 | 8.40 | 7.12 [3.44(3.51(10.93| 9.66 | ns

100 pA 8 mA Std. 0.60 | 8.63 |0.04]11.54]| 043 | 8.63 | 7.39 [4.96|5.28|12.02|10.79| ns

-1 0.51 | 7.34 |0.04|1.31| 0.36 | 7.34 | 6.29 [4.22(4.49(10.23| 9.18 | ns

-2 045 | 6.44 |0.03|1.15| 0.32 [ 6.44 | 552 |3.70(3.94| 898 | 8.06 | ns

100 pA 16 mA Std. 0.60 | 8.05 |0.04|1.54| 0.43 [ 8.05 | 6.93 |5.03(5.43|11.44|10.32( ns

-1 0.51 | 6.85 |0.04|1.31| 0.36 | 6.85 | 5.90 [4.28(4.62| 9.74 | 8.78 | ns

-2 0.45 | 6.01 |0.03|1.15]| 0.32 | 6.01 | 5.18 [3.76(4.06 | 8.55 | 7.71 | ns

100 pA 24 mA Std. 0.60 | 7.50 |0.04|1.54| 0.43 | 7.50 | 6.90 [5.13(6.00(10.89[10.29| ns

-1 0.51 | 6.38 |0.04|1.31| 0.36 | 6.38 | 5.87 [4.36(5.11| 9.27 | 8.76 | ns

-2 0.45 | 5.60 |0.03|1.15| 0.32 [ 5.60 | 5.15 |3.83(4.48| 8.13 | 7.69 | 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. 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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Table 2-77 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/0O Banks

1LiISC\II\IIOS VIL VIH VOL VOH IOL|IOH| IOSL IOSH [lL'|IIH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength | V ', v Y, Y, Y, mA|mA| mA3 | mA3 [pA%pAt
2 mA -0.3 10.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|[0.75*VCCI| 2 | 2 16 13 10| 10
4 mA -0.3(0.35*VCCI| 0.65*VCCI| 1.575 [ 0.25*VCCI|0.75*VCCI| 4 | 4 33 25 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. llH 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 2-78 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

15V

LVCMOS VIL VIH VoL VOH  [IOL|IOH|IOSL [10SH [ 1L! |11H2
Drive Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | V v v v ' v mA [ mA | mA3 | mA3 | uA% |pA?
2 mA -0.3 [ 0.35*VCCI|0.65*VCCI| 3.6 | 0.25*VCCI [0.75*VCCI| 2| 2| 13 | 16 | 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. 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.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

b

R=1kaZ Rt VCClfort,/ty Ity

Test Point R to GND for ty / ty / tzpg

Test Point

Datapath T 35PF  Enable Path == 35 pF for tyy,/ tyus / tn / tas
T 35 pF for tyz/ t 7

Figure 2-10 « AC Loading

Table 2-79 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (pPF)
0 1.5 0.75 35

Note: *Measuring point = Vy;, See Table 2-22 on page 2-22 for a complete table of trip points.
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Table 2-117 - RAM512X18
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description -2 | -1 [ Std. | Units
tas Address setup time 0.25(0.2810.33| ns
taH Address hold time 0.00(0.00|0.00| ns
tens REN, WEN setup time 0.1310.15]10.17 | ns
teNH REN, WEN hold time 0.1010.11]0.13| ns
tbs Input data (WD) setup time 0.18(0.2110.25| ns
toH Input data (WD) hold time 0.00]0.00(0.00| ns
tckar Clock High to new data valid on RD (output retained) 2.1612.46(2.89| ns
tcka2 Clock High to new data valid on RD (pipelined) 0.90]1.02(1.20| ns

tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same | 0.50 | 0.43 ( 0.38 | ns
address—Applicable to Opening Edge

tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same | 0.59 | 0.50 | 0.44 [ ns
address—Applicable to Opening Edge

trsTBQ RESET Low to data out Low on RD (flow-through) 0.92(1.05|1.23| ns

RESET Low to data out Low on RD (pipelined) 0.9211.05|1.23| ns
tremrste | RESET removal 02910331038 ns
trecrste | RESET recovery 15011711201 ns
twpwrste | RESET minimum pulse width 0.2110.2410.29| ns
tcye Clock cycle time 3.23|3.68|4.32| ns
Fmax Maximum frequency 310 | 272 | 231 | MHz
Notes:

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

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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4 — Package Pin Assignments

QN48 — Bottom View

Pin 1

48
guuuuuuuuuuu

1

guduududuuuuu
ANANNNNANNNN

ANNANNANANANANN

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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QN48 QN48

Pin Number | A3P030 Function Pin Number | A3P030 Function

1 I082RSB1 37 1024RSB0

2 GECO0/I0O73RSB1 38 I022RSB0

3 GEA0/IO72RSB1 39 I020RSB0

4 GEBO0/IO71RSB1 40 I018RSB0O

5 GND 41 I016RSB0

6 VCCIB1 42 I014RSB0O

7 I068RSB1 43 I010RSB0O

8 I067RSB1 44 IO08RSBO

9 I066RSB1 45 IO06RSBO

10 IO65RSB1 46 I004RSB0

1 I064RSB1 47 I002RSB0O

12 I062RSB1 48 IO00RSBO

13 I061RSB1

14 IO60RSB1

15 IO57RSB1

16 IO55RSB1

17 IO53RSB1

18 VCC

19 VCCIB1

20 I046RSB1

21 I042RSB1

22 TCK

23 TDI

24 TMS

25 VPUMP

26 TDO

27 TRST

28 VJTAG

29 IO38RSB0O

30 GDB0/I034RSB0

31 GDAO0/IO33RSB0

32 GDCO0/I032RSB0

33 VCCIBO

34 GND

35 VCC

36 I025RSB0

4-2
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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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CS121 — Bottom View

11109 8 7 6 5 4 3 2 1
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Note: The die attach paddle center of the package is tied to ground (GND).

rX&CIOTmTMmMmOoOOow>»

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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PQ208 PQ208 PQ208
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function
1 GND 37 10141PSB3 73 I0112RSB2
2 GAA2/10155UDB3 38 10140PDB3 74 I0111RSB2
3 10155VDB3 39 I0140NDB3 75 I0110RSB2
4 GAB2/I0154UDB3 40 VCCIB3 76 I0109RSB2
5 10154VDB3 41 GND 77 I0108RSB2
6 GAC2/10153UDB3 42 10138PDB3 78 I0107RSB2
7 10153VDB3 43 I0138NDB3 79 I0106RSB2
8 10152UDB3 44 GEC1/10137PDB3 80 10104RSB2
9 10152VDB3 45 GECO0/I0137NDB3 81 GND
10 10151UDB3 46 GEB1/I0136PDB3 82 I0102RSB2
1 10151VDB3 47 GEBO0/I0O136NDB3 83 I0101RSB2
12 10150PDB3 48 GEA1/10135PDB3 84 I0100RSB2
13 I0150NDB3 49 GEAO0/I0O135NDB3 85 IO99RSB2
14 10149PDB3 50 VMV3 86 I098RSB2
15 I0149NDB3 51 GNDQ 87 I097RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 NC 90 I094RSB2
19 10148PDB3 55 GEA2/I0134RSB2 91 I092RSB2
20 10148NDB3 56 GEB2/I0133RSB2 92 IO90RSB2
21 GFC1/10147PDB3 57 GEC2/10132RSB2 93 IO88RSB2
22 GFC0/I0147NDB3 58 I0131RSB2 94 I086RSB2
23 GFB1/10146PDB3 59 I0130RSB2 95 I084RSB2
24 GFBO0/I0146NDB3 60 I0129RSB2 96 GDC2/I082RSB2
25 VCOMPLF 61 I0128RSB2 97 GND
26 GFAO0/I0145NPB3 62 VCCIB2 98 GDB2/I081RSB2
27 VCCPLF 63 I0125RSB2 99 GDA2/I080RSB2
28 GFA1/10145PPB3 64 I0123RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10144PDB3 66 I0121RSB2 102 TDI
31 10144NDB3 67 I0119RSB2 103 TMS
32 GFB2/10143PDB3 68 I0117RSB2 104 VMV2
33 10143NDB3 69 I0115RSB2 105 GND
34 GFC2/10142PDB3 70 I0113RSB2 106 VPUMP
35 10142NDB3 71 VCC 107 NC
36 NC 72 VCCIB2 108 TDO
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PQ208 PQ208 PQ208
Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
1 GND 37 10199PDB3 73 I0162RSB2
2 GAA2/10225PDB3 38 I0199NDB3 74 I0160RSB2
3 I0225NDB3 39 10197PSB3 75 I0158RSB2
4 GAB2/10224PDB3 40 VCCIB3 76 I0156RSB2
5 10224NDB3 41 GND 77 I0154RSB2
6 GAC2/10223PDB3 42 10191PDB3 78 I0152RSB2
7 10223NDB3 43 I0191NDB3 79 I0150RSB2
8 10222PDB3 44 GEC1/10190PDB3 80 I0148RSB2
9 10222NDB3 45 GECO0/I0O190NDB3 81 GND
10 10220PDB3 46 GEB1/I0189PDB3 82 I0143RSB2
1 I0220NDB3 47 GEB0/I0189NDB3 83 I0141RSB2
12 10218PDB3 48 GEA1/10188PDB3 84 I0139RSB2
13 10218NDB3 49 GEAO0/I0188NDB3 85 I0137RSB2
14 10216PDB3 50 VMV3 86 I0135RSB2
15 I0216NDB3 51 GNDQ 87 I0133RSB2
16 VCC 52 GND 88 VCC
17 GND 53 VMV2 89 VCCIB2
18 VCCIB3 54 GEA2/10187RSB2 90 I0128RSB2
19 10212PDB3 55 GEB2/I0186RSB2 91 I0126RSB2
20 I0212NDB3 56 GEC2/I0185RSB2 92 I0124RSB2
21 GFC1/I0209PDB3 57 I0184RSB2 93 I0122RSB2
22 GFCO0/I0209NDB3 58 I0183RSB2 94 I0120RSB2
23 GFB1/10208PDB3 59 I0182RSB2 95 I0118RSB2
24 GFBO0/I0208NDB3 60 I0181RSB2 96 GDC2/10116RSB2
25 VCOMPLF 61 I0180RSB2 97 GND
26 GFA0/I0207NPB3 62 VCCIB2 98 GDB2/I0115RSB2
27 VCCPLF 63 I0178RSB2 99 GDA2/10114RSB2
28 GFA1/10207PPB3 64 I0176RSB2 100 GNDQ
29 GND 65 GND 101 TCK
30 GFA2/10206PDB3 66 I0174RSB2 102 TDI
31 I0206NDB3 67 I0172RSB2 103 T™MS
32 GFB2/10205PDB3 68 I0170RSB2 104 VMV2
33 I0205NDB3 69 I0168RSB2 105 GND
34 GFC2/10204PDB3 70 I0166RSB2 106 VPUMP
35 I0204NDB3 71 VCC 107 GNDQ
36 VCC 72 VCcCIB2 108 TDO

Revision 18 4-37



FG256 FG256
Pin Number | A3P600 Function Pin Number | A3P600 Function
P9 I0107RSB2 T13 I093RSB2
P10 I0104RSB2 T14 GDAZ2/I089RSB2
P11 I097RSB2 T15 TMS
P12 VMV1 T16 GND
P13 TCK
P14 VPUMP
P15 TRST
P16 GDAO/IO88NDB1
R1 GEA1/I0144PDB3
R2 GEAO0/I0144NDB3
R3 I0139RSB2
R4 GEC2/I0141RSB2
R5 I0132RSB2
R6 I0127RSB2
R7 I0121RSB2
R8 I0114RSB2
R9 I0109RSB2
R10 I0105RSB2
R11 I098RSB2
R12 I096RSB2
R13 GDB2/I090RSB2
R14 TDI
R15 GNDQ
R16 TDO
T GND
T2 I0137RSB2
T3 GEB2/I0142RSB2
T4 I0134RSB2
T5 I0125RSB2
T6 I0123RSB2
T7 I0118RSB2
T8 I0115RSB2
T9 I0111RSB2
T10 I0106RSB2
T I0102RSB2
T12 GDC2/I091RSB2

&S Microsemi
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FG484 FG484 FG484
Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function

E21 NC G13 I040RSBO J5 I0168NPB3
E22 NC G14 I045RSB0 J6 I0167PPB3
F1 NC G15 GNDQ J7 10169PDB3
F2 NC G16 IO50RSB0O J8 VCCIB3
F3 NC G17 GBB2/1061PPB1 J9 GND

F4 I0173NDB3 G18 IO53RSB0 J10 VCC

F5 I0174NDB3 G19 IO63NDB1 J11 VCC

F6 VMV3 G20 NC J12 VCC

F7 I007RSB0O G21 NC J13 VCC

F8 GACO0/I004RSB0O G22 NC J14 GND

F9 GAC1/I005RSB0 H1 NC J15 VCCIB1
F10 I020RSB0O H2 NC J16 I062NDB1
F11 1024RSB0 H3 vVcC J17 I064NPB1
F12 I033RSB0 H4 10166PDB3 J18 I065PPB1
F13 IO39RSB0O H5 I0167NPB3 J19 I066NDB1
F14 I044RSB0 H6 I0172NDB3 J20 NC
F15 GBCO0/I054RSB0 H7 I0169NDB3 J21 1068PDB1
F16 I051RSB0O H8 VMVO J22 I068NDB1
F17 VMVO H9 VCCIBO K1 I0157PDB3
F18 I061NPB1 H10 VCCIBO K2 I0157NDB3
F19 1063PDB1 H11 I025RSB0 K3 NC
F20 NC H12 I0O31RSBO K4 I0165NDB3
F21 NC H13 VCCIBO K5 I0165PDB3
F22 NC H14 VCCIBO K6 10168PPB3
G1 I0170NDB3 H15 VMV1 K7 GFC1/10164PPB3
G2 10170PDB3 H16 GBC2/1062PDB1 K8 VCCIB3
G3 NC H17 I067PPB1 K9 VCC

G4 I0171NDB3 H18 I064PPB1 K10 GND
G5 I0171PDB3 H19 1066PDB1 K11 GND
G6 GAC2/I0172PDB3 H20 vVccC K12 GND
G7 I0O06RSB0O H21 NC K13 GND
G8 GNDQ H22 NC K14 VCC

G9 I010RSB0O J1 NC K15 VCCIB1
G10 I019RSB0O J2 NC K16 GCC1/1069PPB1
G11 I026RSB0 J3 NC K17 I065NPB1
G12 IO30RSB0O J4 10166NDB3 K18 1075PDB1
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Revision Changes Page
Revision 9 (Oct 2009) | The CS121 package was added to table under "Features and Benefits" section, -1V
Product Brief v1.3 the "I/Os Per Package 1" table, Table 1 < ProASIC3 FPGAs Package Sizes
Dimensions, "ProASIC3 Ordering Information", and the "Temperature Grade
Offerings" table.
"ProASIC3 Ordering Information" was revised to include the fact that some RoHS v
compliant packages are halogen-free.
Packaging v1.5 The "CS121 — Bottom View" figure and pin table for A3P060 are new. 4-15
Revision 8 (Aug 2009) | All references to M7 devices (CoreMP7) and speed grade —F were removed from N/A
Product Brief v1.2 this document.
Table 1-1 I/O Standards supported is new. 1-7
The 1/0Os with Advanced I/O Standards section was revised to add definitions of 1-7
hot-swap and cold-sparing.
DC and Switching 3.3 V LVCMOS and 1.2 V LVCMOS Wide Range support was added to the N/A
Characteristics v1.4 | datasheet. This affects all tables that contained 3.3 V LVCMOS and 1.2 V
LVCMOS data.
I and |y input leakage current information was added to all "Minimum and N/A
Maximum DC Input and Output Levels" tables.
—F was removed from the datasheet. The speed grade is no longer supported. N/A
The notes in Table 2-2 « Recommended Operating Conditions 1 were updated. 2-2
Table 2-4 « Overshoot and Undershoot Limits 1 was updated. 2-3
Table 2-6 « Temperature and Voltage Derating Factors for Timing Delays was 2-6
updated.
In Table 2-116 - RAM4K9, the following specifications were removed: 2-96
twro
tcekn
In Table 2-117 - RAM512X18, the following specifications were removed: 2-97
twro
tcekH
In the title of Table 2-74 « 1.8 V LVCMOS High Slew, VCCI had a typo. It was 2-58
changed from 3.0 Vto 1.7 V.
Revision 7 (Feb 2009) | The "Advanced I/O" section was revised to add a bullet regarding wide range |
Product Brief v1.1 power supply voltage support.
The table under "Features and Benefits" section, was updated to include a value |
for typical equivalent macrocells for A3P250.
The QN48 package was added to the following tables: the table under "Features N/A
and Benefits" section, "lI/Os Per Package 1" "ProASIC3 FPGAs Package Sizes
Dimensions", and "Temperature Grade Offerings".
The number of singled-ended 1/Os for QN68 was added to the "I/Os Per
Package 1" table.
The Wide Range I/O Support section is new. 1-7
Revision 6 (Dec 2008) | The "QN48 — Bottom View" section is new. 4-1
Packaging v1.4 The "QN68" pin table for A3P030 is new. 4-5
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Revision Changes Page
v2.0 Table 3-20 « Summary of I/O Timing Characteristics—Software Default Settings| 3-20 to
(continued) (Advanced) and Table 3-21 « Summary of /O Timing Characteristics—Software 3-20

Default Settings (Standard Plus) were updated.

Table 3-11 - Different Components Contributing to Dynamic Power Consumption 3-9
in ProASIC3 Devices was updated.

Table 3-24 « 1/O Output Buffer Maximum Resistances1 (Advanced) and Table 3-| 3-22 to
25 « 1/0 Output Buffer Maximum Resistances1 (Standard Plus) were updated. 3-22

Table 3-17 +« Summary of Maximum and Minimum DC Input Levels Applicable to 3-18
Commercial and Industrial Conditions was updated.

Table 3-28 « 1/O Short Currents IOSH/IOSL (Advanced) and Table 3-29 « I/O| 3-24to
Short Currents IOSH/IOSL (Standard Plus) were updated. 3-26

The note in Table 3-32 ¢ I/O Input Rise Time, Fall Time, and Related I/O 3-27
Reliability was updated.

Figure 3-33 « Write Access After Write onto Same Address, Figure 3-34 « Read| 3-82to
Access After Write onto Same Address, and Figure 3-35 « Write Access After 3-84
Read onto Same Address are new.

Figure 3-43 + Timing Diagram was updated. 3-96

Ambient was deleted from the "Speed Grade and Temperature Grade Matrix". iv

Notes were added to the package diagrams identifying if they were top or bottom N/A

view.
The A3P030 "132-Pin QFN" table is new. 4-2
The A3P060 "132-Pin QFN" table is new. 4-4
The A3P125 "132-Pin QFN" table is new. 4-6
The A3P250 "132-Pin QFN" table is new. 4-8
The A3P030 "100-Pin VQFP" table is new. 4-11
Advance v0.7 In the "I/Os Per Package" table, the I/O numbers were added for A3P060, ii
(January 2007) A3P125, and A3P250. The A3P030-VQ100 I/O was changed from 79 to 77.
Advance v0.6 The term flow-through was changed to pass-through. N/A

(April 2006)

Table 1 was updated to include the QN132. ii

The "I/Os Per Package" table was updated with the QN132. The footnotes were ii
also updated. The A3P400-FG144 I/O count was updated.

"Automotive ProASIC3 Ordering Information" was updated with the QN132. iii

"Temperature Grade Offerings" was updated with the QN132. iii

B-LVDS and M-LDVS are new I/O standards added to the datasheet. N/A
The term flow-through was changed to pass-through. N/A
Figure 2-7 < Efficient Long-Line Resources was updated. 2-7

The footnotes in Figure 2-15 ¢ Clock Input Sources Including CLKBUF, 2-16
CLKBUF_LVDS/LVPECL, and CLKINT were updated.

The Delay Increments in the Programmable Delay Blocks specification in Figure 2-24
2-24 + ProASIC3E CCC Options.

The "SRAM and FIFO" section was updated. 2-21
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