Microchip Technology - A3P250-VQG100M Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details
Product Status Active

Number of LABs/CLBs -

Number of Logic Elements/Cells -

Total RAM Bits 36864

Number of I/O 68

Number of Gates 250000

Voltage - Supply 1.425V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature -55°C ~ 125°C (T))

Package / Case 100-TQFP

Supplier Device Package 100-VQFP (14x14)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/a3p250-vqg100m

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/a3p250-vqg100m-4485461
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

&S Microsemi

Military ProASIC3/EL DC and Switching Characteristics

Table 2-2+ Recommended Operating Conditions 1

Symbol Parameter Military Units
T, Junction temperature —55 to 125 2 °C
VCC 1.5V DC core supply voltage® 1425t01.575 | V
1.2 V — 1.5 V wide range DC core 1.14 to 1.575 V
supply voltage 4
VJTAG JTAG DC voltage 1410 3.6 \Y,
VPUMP® Programming voltage Programming mode 3.15t0 3.45 \%
Operation6 0to0 3.6 \%
VCCPLL® Analog power supply (PLL) 1.5V DC core supply voltage3 1.425t0 1.575 \%
1.2 V - 1.5V DC core supply| 1.14to 1.575 V
voltage4
VCCl and VMV® [1.2V DC supply voltage4 1.14t0 1.26 \%
1.2 V wide range DC supply voltage4 1.14 10 1.575 \%
1.5V DC supply voltage 1.425t0 1.575 \%
1.8 V DC supply voltage 1.7t01.9 \%
2.5V DC supply voltage 23t027 \Y,
3.0 V DC supply voltage’ 2.7t03.6 v
3.3 V DC supply voltage 3.0t0 3.6 Vv
LVDS differential 1/0 2.37510 2.625 \Y
LVPECL differential 1/0 3.0t0 3.6 \Y,
Notes:
1. All parameters representing voltages are measured with respect to GND unless otherwise specified.

2. Default Junction Temperature Range in the Libero SoC software is set from 0°C to +70°C for commercial, and -40°C to
+85°C for industrial. To ensure targeted reliability standards are met across the full range of junction temperatures,
Microsemi recommends using custom settings for temperature range before running timing and power analysis tools.
For more information regarding custom settings, refer to the New Project Dialog Box in the Libero SoC Online Help.

3. For A3P250 and A3P1000

4. For ASPE600OL and A3PE3000L devices only, operating at VCCI > VCC.

5. See the "Pin Descriptions and Packaging" section on page 3-1 for instructions and recommendations on tie-off and
supply grouping.

6. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-25 on page 2-22. VCCI should be at the same voltage within a given I/O bank.

7. 3.3 V wide range is compliant to the JESD8-B specification and supports 3.0 V VCCI operation.

8. To ensure targeted reliability standards are met across ambient and junction operating temperatures, Microsemi
recommends that the user follow best design practices using Microsemi’s timing and power simulation tools.
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1.5 V Core Voltage

Table 2-32 «+ Summary of I/O Timing Characteristics—Software Default Settings
-1 Speed Grade, Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst Case VCCI
Applicable to Pro 1/0s for A3PE600L and A3PE3000L Only
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Military ProASIC3/EL Low Power Flash FPGAs
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3.3 V LVTITL /| 12mA [12mA | High| 5 | — |0.52(1.97]|0.03(1.23(1.78]|0.34|1.99|1.46| 2.63 [2.89(3.23( 2.71
3.3 VLVCMOS
3.3V LVCOMS| 100 pA [12mA | High| 5 | — |0.52(2.89|0.03(1.61(2.44|0.34|2.88|2.12| 3.89 (4.25(4.12( 3.36
\Wide Range3
2.5V LVCMOS| 12mA [12mA | High| 5 [ — [0.52]2.01(0.03]1.49(1.93|0.34|2.02(1.65|2.71 |2.78|3.27| 2.89
1.8 VLVCMOS| 12mA |12mA | High| 5 | — |0.52]2.24|0.03|1.44(2.14(0.34]|2.26|1.84( 3.02 (3.41]3.51( 3.08
1.5VLVCMOS| 12mA |12mA |High| 5 | — [0.52]2.60|0.03|1.60]2.35|0.34|2.62(2.14(3.21 |3.52|3.87| 3.39
3.3V PCI Per PCI - High | 10 25%10.52[2.25[0.03[2.03(2.88[0.34[2.27[1.58] 2.64 | 2.89(3.52[ 2.83
spec
3.3V PCI-X Per PCI-X - High | 10 25%[0.52 |2.25/0.03(2.03(2.88(0.34[2.27|1.58| 2.64 | 2.89[3.52| 2.83
spec
3.3V GTL 20 mA® |20 mA® High | 10 25(0.52(1.68({0.03|1.79| — |0.34(1.58(1.68| - - 12.83|2.92
2.5V GTL 20 mA® [20 mA® High | 10|25 (0.52(1.72({0.03|1.73| — |0.34({1.69(1.72| - - 12.93|2.97
3.3V GTL+ 35mA |35 mA | High|10]|25|0.52(1.66(/0.03|1.79| — |0.34(1.63(1.66| - - 12.88[2.90
2.5V GTL+ 33mA |33 mA | High|10]|25|0.52(1.75[0.03|1.73| — |0.34(1.76(1.69| - — 13.00(2.94
HSTL (1) 8 mA 8 mA [ High|20|25(0.52(2.57|0.03|2.14| — |0.34(2.59(2.55| - - |[3.84]3.79
HSTL (ll) 15 mA® [15 mA® High | 20 | 50 [ 0.52 (2.44({0.03|2.14| — |0.34(2.46(2.19| - - 13.7113.43
SSTL2 () 15mA | 15 mA | High | 30 [ 25]0.52 |1.68{0.03|1.58 — [034|1.69|1.46| - - [1.69]1.46
SSTL2 (Il) 18 mA | 18 mA | High | 30 | 50 | 0.52 |1.72]|0.03|1.58| — |[0.34]|1.73|1.39| - - [1.73]1.39
SSTL3 (1) 14 mA |14 mA | High | 30 |25]0.52|1.83|0.03|1.51| — |[0.34]|1.84|1.45| - — [1.84]1.45
SSTL3 (Il) 21 mA |21 mA | High |30 |50(0.52|1.63{0.03|1.51| — |0.34{1.64(1.31| - - [1.64]1.31
LVDS 24 mA - High| — | — [0.52(1.48({0.03|1.86 — | — | — [ - - - - -
LVPECL 24 mA - High| — | — [0.52]1.40({0.03|161| — | — | — | — - - - -
Notes:

1. Note that 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.

2. Output delays provided in this table were extracted with an output load indicated in the Capacitive Load column. For a
specific output load, refer to Designer software.

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

4. Resistance is used to measure I/O propagation delays as defined in PCl specifications. See Figure 2-14 on page 2-71 for
connectivity. This resistor is not required during normal operation.

5. Output drive strength is below JEDEC specification.
6. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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1.5 V DC Core Voltage

Table 2-76 « 2.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =23 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tiz | thz | tzus | tzus | Units
4 mA Std. 061 |6.73|0.04|1.75(226| 040 |6.83|571 (254|199 | 830 | 7.18 ns
-1 052 | 573 0.03|149(193| 034 |581|486(216|1.69| 7.06 | 6.10 ns
8 mA Std. 061 | 548 |0.04|1.75(226| 040 | 556 |4.82(292|271| 7.02 | 6.29 ns
-1 052 | 466 |0.03|149(1.93| 034 | 473|410 (248|230 | 598 | 5.35 ns
12 mA Std. 061 | 459|004 |175(226| 040 |465|4.18(3.18|3.18| 6.12 | 5.65 ns
-1 052 |3.91)|0.03|149|193| 034 [3.96 356271270 520 | 4.80 ns
16 mA Std. 061 |4.32)|0.04 175|226 | 040 |4.38|4.04|3.24|3.31| 584 | 551 ns
-1 052 | 3.68|0.03|149|193| 034 |3.72 344 |275(281 | 497 | 4.69 ns
24 mA Std. 061 | 420 |0.04 | 175|226 | 040 | 4.26 | 4.06 | 3.31|3.76 | 5.72 | 5.52 ns
-1 052 | 358 |0.03|149(1.93| 034 |3.62|345(282|3.20| 4.87 | 4.70 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-77 + 2.5V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only
Drive Speed
Strength | Grade | tpoyt | top | toin | tey |tpys [teouT | tzu | tzn | tz | thz | tzus | tzus | Units
4 mA Std. 0.61 |3.37 | 0.04 | 175|226 | 040 | 3.41|3.01 (254|208 | 487 | 448 ns
-1 052 | 287 (003|149 |193| 0.34 | 290|256 (216 |1.77 | 414 | 3.81 ns
8 mA Std. 061 | 274 (0.04 |1.75(226 | 040 | 276|229 (292|282 | 423 | 3.75 ns
-1 052 [ 233 (003|149 (1.93| 034 |235|195(248|240| 3.60 | 3.19 ns
12 mA Std. 0.61 |2.36(0.04 175|226 | 040 (238|193 |3.18 | 3.27 | 3.84 | 3.40 ns
-1 0.52 |2.01(0.03|149 193 0.34 [2.02|1.65|2.71 (278 | 3.27 | 2.89 ns
16 mA Std. 0.61 |229|0.04|175|226| 040 |2.311.87 324|340 3.77 | 3.33 ns
-1 052 [195(003|149 (193 | 034 | 196|159 (275|289 | 3.21 | 2.84 ns
24 mA Std. 061 | 231|004 |175(226| 040 | 232|178 (3.31]|3.89| 3.79 | 3.25 ns
-1 052 [1.96 003|149 (193 | 034 | 198 |152(282|3.31| 3.22 | 2.76 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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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.

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Table 2-82 « Minimum and Maximum DC Input and Output Levels

Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only
1.8V
LVCMOS VIL VIH VoL VOH |lo.|lon| losL losn  [W'[hu?
Drive Min. Max. Min. Max. | Max. Min. Max. Max.
Strength | V ' Y, ', Y, ', mA|mA| mA3 mA?  |pA%|pA?
2 mA -0.3 [0.35 *VCCI|0.65 * VCCI| 3.6 045 |VCCI-045| 2| 2 9 1 15 (15
4 mA —-0.3 10.35 * VCCI|0.65 * VCCI| 3.6 045 [VCCI-045|4 | 4 17 22 15115
6 mA —-0.3 |0.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-045| 6 | 6 35 44 15[ 15
8 mA —-0.3 10.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-045| 8 | 8 45 51 15115
12 mA —-0.3 |0.35 * VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-0.45|12|12 91 74 15[ 15
16 mA —0.3 10.35* VCCI|0.65 * VCCI| 3.6 0.45 |VCCI-0.45(16|16 91 74 15 (15
Notes:

1. Iy is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. Iy 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 100°C junction temperature and maximum voltage.
4. Currents are measured at 125°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-83 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/0 Banks
1.8V
LVCMOS VIL VIH voL Vou loL{lon| los. | losu [hL'|hw?
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength | V v v v v v mA|{mA| mA3 | mA? |pA¢pA?
2 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 2 | 2 9 1 15115
4 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 4 | 4 17 22 15115
6 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045| 6 | 6 35 44 15115
8 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 0.45 |VCCI-045| 8 [ 8 45 51 15[ 15
12 mA -0.3 | 0.35*VCCI [ 0.65*VCCI| 1.9 045 [VCCI-045|12(12| 91 74 15115
16 mA -0.3 | 0.35*VCCI | 0.65*VCCI| 1.9 045 [VCCI-045|16(16| 91 74 15115
Notes:

1. I is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. Iy 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 100°C junction temperature and maximum voltage.

ha

5. Software default selection highlighted in gray.

Currents are measured at 125°C junction temperature.
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Table 2-104 » 1.5V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =14V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpour | tor | toin | tey |teour | tzL | tzn | tz | thz | tzs | tzus | Units

2 mA Std. 063 | 894 | 005|143 | 045 | 911 (7.80 | 299 | 2.67 | 11.57 | 10.26 ns
-1 054 | 761 |0.04 |1.21 039 | 7.75 | 6.64 | 254 | 227 | 9.84 8.73 ns

4 mA Std. 063 | 768 | 0.05]|143 | 045 | 783 |6.91 | 3.34 | 3.30 | 10.29 | 9.37 ns
-1 054 | 6.54 | 0.04 | 1.21 0.39 | 6.66 | 588 | 2.84 | 2.80 | 8.75 7.97 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.

Table 2-105 » 1.5 V LVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =14V
Applicable to Standard Plus 1/0O Banks

Drive Speed

Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units

2mA Std. 063 | 355005156 | 045 | 361 |3.22]|298 | 280 | 6.07 5.68 ns
-1 054 | 302004133 | 039 |3.07 (274|254 |239| 5.16 4.83 ns

4 mA Std. 063 | 3.09 | 005|156 | 045 | 3.14 | 262 | 3.34 | 3.44 | 5.60 5.08 ns
—1 054 | 262 | 0.04 [ 1.33 | 0.39 | 2.67 | 223 | 2.84 | 2.93 | 4.77 4.32 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Timing Characteristics
1.2 V DC Core Voltage

Table 2-108 » 1.2 V LVCMOS Low Slew

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V
Applicable to Pro I/O Banks for A3BPE600L and A3PE3000L Only

Drive Speed

Strength | Grade |tpour| top |toin | try [teys |teout | tzu | tzn | Wiz | thz | tzs | tzws |Units

2mA Std. 0.80 [12.61]10.05]1265|3.75| 0.52 | 1210 | 9.50 [ 5.11 | 4.66 | 14.31 | 11.71 ns
-1 0.68 (10.72|0.05 225|319 | 044 |10.30 | 8.08 | 4.35|3.97 | 1217 | 9.96 ns

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

Table 2-109 « 1.2 V LVCMOS High Slew

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V
Applicable to Pro I/0O Banks for ABPE600L and A3PE3000L Only

Drive Speed Unit
Strength | Grade |tpoyt| top | toin | tey |teys |teout | tzL |tz |tz |tz | tzus | tzus | S
2 mA Std. 0.80 | 516 [ 0.05|265|3.75| 052 | 498 [4.39 |5.10|4.81| 7.19 | 6.60 ns

1 | 068 | 439 | 0.05|225|319 | 044 | 424 | 3.74 | 434|409 | 611 | 561 | 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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2.5V GTL

Gunning Transceiver Logic is a high-speed bus standard (JESD8-3). It provides a differential amplifier
input buffer and an open-drain output buffer. The V¢, pin should be connected to 2.5 V.

Table 2-124 » Minimum and Maximum DC Input and Output Levels

2.5V GTL VIL VIH VoL | VOH [lg|lon| losL losh | W' |hw?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength v v v v v V |mA|mA| mA3 mA3  [pA?|uAt
20 mA® -0.3 |VREF-0.05| VREF +0.05| 3.6 0.4 - [20[20] 169 124 15[ 15
Notes:

1. I, is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.
2. Iy 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 100°C junction temperature and maximum voltage.
Currents are measured at 125°C junction temperature.
5. Output drive strength is below JEDEC specification.

A

V17

GTL 25

T1OpF

Table 2-125 « AC Waveforms, Measuring Points, and Capacitive Loads

Test Point

Figure 2-16 « AC Loading

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) Vi1 (typ.) (V) CLoap (pPF)
VREF - 0.05 VREF + 0.05 0.8 0.8 1.2 10

Note:  *Measuring point = Vy,,. See Table 2-29 on page 2-25 for a complete table of trip points.

Timing Characteristics

Table 2-126 - 2.5V GTL
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V,
Worst-Case VCCI=3.0V, VREF = 0.8 V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Speed

Grade tpout top | toin tey | teout tz1 tzh |tz | thz | tzs | tzus | Units
Std. 0.80 2.1 0.05 2.26 0.52 2.14 2.1 — — 4.34 4.31 ns
-1 0.68 1.79 0.05 1.93 0.44 1.82 1.79 - - 3.70 3.68 ns

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

Table 2-127 « 2.5V GTL
Military-Case Conditions: T; = 125°C, VCC =1.425 V,
Worst-Case VCCI=3.0V, VREF =0.8V
Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only

Speed

Grade tpout top | toin tey | teout tz1 tzh | tiz | thz | tzs | tzus | Units
Std. 0.61 2.02 0.04 2.04 0.40 1.98 2.02 — — 3.45 3.49 ns
-1 0.52 1.72 0.03 1.73 0.34 1.69 1.72 - - 2.93 2.97 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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HSTL Class |

High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).
Military ProASIC3E devices support Class I. This provides a differential amplifier input buffer and a push-
pull output buffer.

Table 2-136 « Minimum and Maximum DC Input and Output Levels

HSTL Class | VIL VIH VoL Vou loL|lon| lost | losu [’ [w?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength ', Y, \Y; \Y; ' ' mA|mA| mA® | mA? [pA?d|pAt
8 mA —0.3 [VREF - 0.1|VREF +0.1| 3.6 04 [ vcci-04|8[8] 32 39 15| 15
Notes:

1. 1, is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.

2. llyis 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 100°C junction temperature and maximum voltage.

4. Currents are measured at 125°C junction temperature.

HSTL
Class |

Test Point

VT

50

Tzo pF

Figure 2-19 « AC Loading

Table 2-137 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring Point*

Input Low (V) Input High (V) V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF — 0.1 VREF + 0.1 0.75 0.75 0.75 20
Note:  *Measuring point = Vy;,. See Table 2-29 on page 2-25 for a complete table of trip points.

Timing Characteristics
Table 2-138 « HSTL Class |

Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V,

Worst-Case VCCI=1.4V, VREF =0.75V

Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only
Speed
Grade tbout tpp toin tey | teour tzL tzn | tiz | thz | tzis | tzns | Units
Std. 0.80 3.15 0.05 2.76 0.52 3.20 3.1 - - 5.41 5.32 ns
-1 0.68 2.68 0.05 2.34 0.44 2.73 2.65 - - 4.60 452 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 2-175 » Output Data Register Propagation Delays
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.81(0.96| ns
tosup Data Setup Time for the Output Data Register 043|051 ns
toHD Data Hold Time for the Output Data Register 0.000.00| ns
tosue Enable Setup Time for the Output Data Register 0.61]0.71| ns
tonE Enable Hold Time for the Output Data Register 0.00(0.00| ns
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register 111|131 ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 1111131 ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00|0.00| ns
toreccLr | Asynchronous Clear Recovery Time for the Output Data Register 0.31(0.36| ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00({0.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 0.31(0.36| ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.1910.22| ns
towPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.1910.22| ns
tockmpwH | Clock Minimum Pulse Width HIGH for the Output Data Register 0.3110.36| ns
tockmpwL | Clock Minimum Pulse Width LOW for the Output Data Register 0.280.32| ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-176 « Output Data Register Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L
Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.620.73| ns
tosup Data Setup Time for the Output Data Register 0.33|0.39| ns
toHD Data Hold Time for the Output Data Register 0.00|0.00| ns
tosue Enable Setup Time for the Output Data Register 046|055 ns
toHE Enable Hold Time for the Output Data Register 0.00|0.00| ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 0.85|1.00| ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 0.85(1.00( ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00|0.00| ns
toreccLr | Asynchronous Clear Recovery Time for the Output Data Register 0.2410.28| ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00|0.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 0.24(0.28 | ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.19]10.22| ns
towPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.19(0.22| ns
tockmpwr | Clock Minimum Pulse Width HIGH for the Output Data Register 0.3110.36| ns
tockmpwL | Clock Minimum Pulse Width LOW for the Output Data Register 0.280.32| 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 2-178 » Output Enable Register Propagation Delays
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.14 V for A3PE600L and A3PE3000L

Parameter Description -1 | Std. | Units
toecLka Clock-to-Q of the Output Enable Register 0.62]0.72| ns
toesuD Data Setup Time for the Output Enable Register 0.43(0.51| ns
toEHD Data Hold Time for the Output Enable Register 0.00{0.00| ns
toEsUE Enable Setup Time for the Output Enable Register 0.60(0.71| ns
toEHE Enable Hold Time for the Output Enable Register 0.000.00| ns
toecLR2Q Asynchronous Clear-to-Q of the Output Enable Register 0.92]1.08| ns
toepre2q | Asynchronous Preset-to-Q of the Output Enable Register 0.9211.08| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00(0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0.31]0.36| ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register 0.00|0.00| ns
toerecpre | Asynchronous Preset Recovery Time for the Output Enable Register 0.3110.36| ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19(0.22| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0191022 ns
toeckmpwh | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31(0.36 | ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 0.28]0.32| ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-179 - Output Enable Register Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L
Parameter Description -1 | Std. | Units
toecLka Clock-to-Q of the Output Enable Register 047055 ns
toesup Data Setup Time for the Output Enable Register 0.33(0.39( ns
toeHD Data Hold Time for the Output Enable Register 0.00(0.00| ns
toEsuE Enable Setup Time for the Output Enable Register 0.46 (054 ns
toeHE Enable Hold Time for the Output Enable Register 0.00(0.00| ns
toecLr2Q Asynchronous Clear-to-Q of the Output Enable Register 0.70(0.83| ns
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register 0.7010.83| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00(0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0241028 | ns
toerempre | Asynchronous Preset Removal Time for the Output Enable Register 0.00(0.00| ns
toerecpre | Asynchronous Preset Recovery Time for the Output Enable Register 0.2410.28 | ns
toEwCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19(0.22| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.1910.22( ns
toeckmpwh | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31(0.36 | ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 0.28(0.32| 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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Table 2-191 - Combinatorial Cell Propagation Delays
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V for A3P250 and

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

A3P1000
Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=IA tep 0.48 0.57 ns
AND2 Y=A-B tep 0.57 0.67 ns
NAND2 Y=!A"B) tep 0.57 0.67 ns
OR2 Y=A+B tep 0.59 0.69 ns
NOR2 Y =I(A +B) tep 0.59 0.69 ns
XOR2 Y=A®B tpp 0.89 1.04 ns
MAJ3 Y =MAJ(A, B, C) teD 0.84 0.99 ns
XOR3 Y=AD®B®DC tpp 1.05 1.24 ns
MUX2 Y=AIS+BS tep 0.61 0.72 ns
AND3 Y=A-B:-C tep 0.68 0.79 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating

values.
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Table 2-199 « A3P250 Global Resource
Military-Case Conditions: T; = 125°C, VCC =1.425V

-1 Std.
Parameter Description Min." | Max.2 [ Min.! | Max.2 | Units
tRekL Input Low Delay for Global Clock 097 [ 124 | 114 | 146 | ns
tRCKH Input High Delay for Global Clock 094 (127 | 111 | 149 [ ns
trekmpwH  [Minimum Pulse Width High for Global Clock ns
trckvpwe  [Minimum Pulse Width Low for Global Clock ns
tRCKsW Maximum Skew for Global Clock 0.32 0.38 | ns
Frmax Maximum Frequency for Global Clock MHz

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential
element, located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element,
located in a fully loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating
values.

Table 2-200 - A3P1000 Global Resource
Military-Case Conditions: T; = 125°C, VCC = 1.425V

-1 Std.
Parameter Description Min.! | Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 118 | 144 | 139 | 1.70 | ns
tRCKH Input High Delay for Global Clock 117 1 148 | 1.37 | 1.74 | ns
trekmPwH  [Minimum Pulse Width High for Global Clock ns
trekmpwL  [Minimum Pulse Width Low for Global Clock ns
tRcksw Maximum Skew for Global Clock 0.32 037 | ns
FrmAX Maximum Frequency for Global Clock MHz

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential
element, located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element,
located in a fully loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating
values.
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Clock Conditioning Circuits

CCC Electrical Specifications

Timing Characteristics

Table 2-201 » Military ProASIC3/EL CCC/PLL Specification
For Devices Operating at 1.2 V DC Core Voltage: Applicable to A3PE600L and A3PE3000L Only

Parameter Min. Typ. Max. Units
Clock Conditioning Circuitry Input Frequency 1.5 250 MHz
fin_ccc

Clock Conditioning Circuitry Output Frequency fouyt ccc 0.75 250 MHz
Delay Increments in Programmable Delay Blocks - 2-3 360 ps
Number of Programmable Values in Each Programmable Delay Block 32

Serial Clock (SCLK) for Dynamic PLL* 100 MHz
Input cycle-to-cycle jitter (peak magnitude) 1 ns

Acquisition Time

LockControl =0 300 V&
LockControl = 1 6.0 ms
Tracking Jitter®
LockControl = 0 25 ns
LockControl = 1 1.5 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 1 1.2 1.2 15.65 ns
Delay Range in Block: Programmable Delay 2 '-2 0.025 15.65 ns
Delay Range in Block: Fixed Delay 1.2 3.5 ns
CCC Output Peak-to-Peak Period Jitter Fcec out Max. Peak-to-Peak Period Jitter®’
SSO<2 | SSO<4| SSO<8 [ SSO< 16
0.75 MHz to 50 MHz 0.50% 0.60% 0.80% 1.60%
50 MHz to 160 MHz 2.50% 4.00% 6.00% 12.00%

Notes:

1. This delay is a function of voltage and temperature. See Table 2-6 on page 2-6 for deratings.

2. T;=25°C,vCC=12V.

3. When the CCC/PLL core is generated by Mircosemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero online help associated with the core for more information.

4. Maximum value obtained for a —1 speed grade device in worst-case military conditions. For specific junction
temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

5. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to PLL input clock edge.
Tracking jitter does not measure the variation in PLL output period, which is covered by period jitter parameter.

6. Measurements done with LVTTL 3.3 V, 8 mA I/O drive strength and high slew rate. VCC/VCCPLL = 1.14V, VQ/PQ/TQ
type of packages, 20 pF load.

7. Switching I/Os are placed outside of the PLL bank.
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FIFO
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Figure 2-49 » FIFO Model
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Table 2-216 « FIFO Worst Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3P250 (4kx1)

Parameter Description -1 Std. | Units
tens REN, WEN Setup Time 5.85 | 6.87 ns
tENH REN, WEN Hold Time 0.00 | 0.00 ns
teks BLK Setup Time 1.66 | 1.95 ns
tekH BLK Hold Time 0.00 | 0.00 ns
tbs Input Data (WD) Setup Time 0.22 | 0.26 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 ns
tcka1 Clock HIGH to New Data Valid on RD (flow-through) 2.84 | 3.33 ns
tcka2 Clock HIGH to New Data Valid on RD (pipelined) 1.08 | 1.27 ns
tRCKEF RCLK HIGH to Empty Flag Valid 2.07 | 243 ns
twekrr WCLK HIGH to Full Flag Valid 1.96 | 2.31 ns
tekar Clock HIGH to Almost Empty/Full Flag Valid 7.45 | 8.76 ns
trsTFG RESET LOW to Empty/Full Flag Valid 2.04 | 240 ns
tRSTAFE RESET LOW to Almost Empty/Full Flag Valid 7.38 | 8.67 ns
trsTBQ RESET LOW to Data Out LOW on RD (flow-through) 111 | 1.31 ns
RESET LOW to Data Out LOW on RD (pipelined) 1.1 | 1.31 ns
tREMRSTB RESET Removal 0.34 | 0.40 ns
tRECRSTB RESET Recovery 1.81 | 2.12 ns
tMPWRSTB RESET Minimum Pulse Width 0.26 | 0.30 ns
teye Clock Cycle Time 3.89 | 457 ns
Fmax Maximum Frequency for FIFO 257 | 219 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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Pin Descriptions and Packaging

VCOMPLA/BI/C/DIEIF PLL Ground

Ground to analog PLL power supplies. When the PLLs are not used, the Microsemi Designer place-and-
route tool automatically disables the unused PLLs to lower power consumption. The user should tie
unused VCCPLx and VCOMPLXx pins to ground.

* There is one VCOMPLF pin on A3P250 and A3P1000 devices.
* There are six VCOMPL pins (PLL ground) on A3PE600L and A3PE3000L devices.

VJTAG JTAG Supply Voltage

Military ProASIC3/EL devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be
run at any voltage from 1.5 V to 3.3 V (nominal). Isolating the JTAG power supply in a separate 1/0 bank
gives greater flexibility in supply selection and simplifies power supply and PCB design. If the JTAG
interface is neither used nor planned for use, the VJTAG pin together with the TRST pin could be tied to
GND. It should be noted that VCC is required to be powered for JTAG operation; VJTAG alone is
insufficient. If a device is in a JTAG chain of interconnected boards, the board containing the device can
be powered down, provided both VJTAG and VCC to the part remain powered; otherwise, JTAG signals
will not be able to transition the device, even in bypass mode.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent
filtering capacitors rather than supplying them from a common rail.

VPUMP Programming Supply Voltage

A3P250 and A3P1000 devices support single-voltage ISP of the configuration flash and FlashROM. For
programming, VPUMP should be 3.3 V nominal. During normal device operation, VPUMP can be left
floating or can be tied (pulled up) to any voltage between 0 V and the VPUMP maximum. Programming
power supply voltage (VPUMP) range is listed in Table 2-2 on page 2-2.

When the VPUMP pin is tied to ground, it will shut off the charge pump circuitry, resulting in no sources of
oscillation from the charge pump circuitry.

For proper programming, 0.01 pF and 0.33 pF capacitors (both rated at 16 V) are to be connected in
parallel across VPUMP and GND, and positioned as close to the FPGA pins as possible.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent
filtering capacitors rather than supplying them from a common rail.

User-Defined Supply Pins

VREF 1/0 Voltage Reference

Reference voltage for I1/0O minibanks in ASPE600L and A3PE3000L devices. VREF pins are configured
by the user from regular 1/Os, and any I/O in a bank, except JTAG I/Os, can be designated the voltage
reference 1/0O. Only certain 1/0 standards require a voltage reference—HSTL (I) and (Il), SSTL2 (l) and
(i1, SSTL3 (I) and (IlI), and GTL/GTL+. One VREF pin can support the number of 1/0Os available in its
minibank.

User Pins

I[o] User Input/Output

The 1/0O pin functions as an input, output, tristate, or bidirectional buffer. Input and output signal levels are
compatible with the I/O standard selected.

During programming, 1/Os become tristated and weakly pulled up to VCCI. With VCCI, VMV, and VCC
supplies continuously powered up, when the device transitions from programming to operating mode, the
I/Os are instantly configured to the desired user configuration.

Unused 1/Os are configured as follows:
» Output buffer is disabled (with tristate value of high impedance)
* Input buffer is disabled (with tristate value of high impedance)
*  Weak pull-up is programmed

3-2
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Package Pin Assignments

FG144

A1 Ball Pad Corner ﬁ
2 11 10 9 8 7 6 5 4 3 2 1

O00000000000
O00000000000
O0000000000O0
O0000000000O0
O0000000000O0
O00000000000
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0
O0000000000O0

Note: This is the bottom view of the package.

< - ~ « T ® m m O (@) w >

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/products/fpga-soc/solutions.
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FG896 FG896 FG896
Pin Number |A3PE3000L Function| | Pin Number |A3PE3000L Function| | Pin Number [A3PE3000L Function
AK23 10169PDB4V1 B30 GND D6 GAC1/1002PDB0OV0O
AK24 GND C1 GND D7 IO06NPBOVO
AK25 10167PPB4V1 C2 IO309NPB7V4 D8 GABO0/IO01NDBOVO
AK26 GND C3 VCC D9 IO05NDBOVO
AK27 GDC2/10156PPB4V0 C4 GAAO0/IO00NPBOVO D10 1011NDBOV1
AK28 GND C5 VCCIBO D11 1011PDBOV1
AK29 GND C6 I003PDBOVO D12 I023NDB0OV2
B1 GND Cc7 IO03NDBOVO D13 1023PDB0OV2
B2 GND C8 GAB1/I001PDBOVO D14 1027PDB0OV3
B3 GAA2/I0309PPB7V4 C9 I005PDBOVO D15 1040PDB0OV4
B4 VvVCC c10 I015NPBOV1 D16 I047NDB1V0
B5 1014PPBOV1 Cc11 I025NDB0V3 D17 1047PDB1V0
B6 VCC C12 1025PDB0OV3 D18 IO55NPB1V1
B7 1007PPBOVO C13 I0O31NPB0OV3 D19 I065NDB1V3
B8 I009PDBOV1 C14 I027NDB0OV3 D20 I065PDB1V3
B9 I015PPBOV1 C15 IO39NDB0OV4 D21 I071NDB1V3
B10 I019NDBOV2 c16 I039PDB0OV4 D22 I071PDB1V3
B11 1019PDB0OV2 c17 I055PPB1V1 D23 I073NDB1V4
B12 I029NDBOV3 c18 I051PDB1V1 D24 I073PDB1V4
B13 1029PDB0OV3 C19 IO59NDB1V2 D25 I074NDB1V4
B14 I031PPBOV3 C20 IO63NDB1V2 D26 GBB0/IO80ONPB1V4
B15 I037NDBOV4 C21 I063PDB1V2 D27 GND
B16 1037PDB0OV4 C22 IO67NDB1V3 D28 GBAO/IO81NPB1V4
B17 1041PDB1V0 C23 I067PDB1V3 D29 VCC
B18 IO51NDB1V1 C24 IO75NDB1V4 D30 GBAZ2/1082PPB2V0
B19 1059PDB1V2 C25 I075PDB1V4 E1 GND
B20 I053PDB1V1 C26 VCCIB1 E2 IO303NPB7V3
B21 IO53NDB1V1 c27 I064PPB1V2 E3 VCCIB7
B22 I061NDB1V2 Cc28 VCC E4 I0305PPB7V3
B23 1061PDB1V2 C29 GBA1/1081PPB1V4 E5 VCC
B24 I069NPB1V3 C30 GND E6 GACO0/I002NDBOVO
B25 VCC D1 I0303PPB7V3 E7 VCCIBO
B26 GBCO0/IO79NPB1V4 D2 VCC E8 I006PPBOVO
B27 VCC D3 I0305NPB7V3 E9 1024NDB0OV2
B28 I064NPB1V2 D4 GND E10 1024PDB0OV2
B29 GND D5 GAA1/1000PPBOVO E11 I013NDBOV1
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