Microchip Technology - A3P250-1VQ100T 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 Obsolete
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 -40°C ~ 125°C (TA)

Package / Case 100-TQFP

Supplier Device Package 100-VQFP (14x14)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/a3p250-1vq100t

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/a3p250-1vq100t-4494539
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Temperature Grade Offerings

Package A3P060 A3P125 A3P250 A3P1000
vQ100 C I T C, I T C I T -
FG144 C I T C I T C I T C I T
FG256 - - CILT C I T
FG484 - - - C, I, T
QNG132 - C, 1T C, I T -
Notes:

1. C = Commercial temperature range: 0°C to 70°C
2. | = Industrial temperature range: —40°C to 85°C
3. T = Automotive temperature range: Grade 2 and Grade 1 AEC-Q100
Grade 2 =105°C Tpand 115°C T,
Grade 1=125°C Ty and 135°C T,
4. Specifications for Commercial and Industrial grade devices can be found in the ProASIC3 Flash Family FPGAs datasheet.

Speed Grade and Temperature Grade Matrix

Temperature Grade Std. -1
T (Grade 1 and Grade 2), Commercial, Industrial 3 3
Notes:

1. T = Automotive temperature range: Grade 2 and Grade 1 AEC-Q100
Grade 2 =105°C Tpand 115°C T,
Grade 1=125°C Ty and 135°C T
2. Specifications for Commercial and Industrial grade devices can be found in the ProASIC3 Flash Family FPGAs datasheet.

Contact your local Microsemi SoC Products Group representative for device availability:
http://www.microsemi.com/soc/contact/default.aspx.
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Calculating Power Dissipation

Quiescent Supply Current

Table 2-6 + Quiescent Supply Current Characteristics

A3P060 | A3P125 | A3P250 | A3P1000
Typical (25°C) 2mA 2mA 3 mA 8 mA
Maximum (Automotive Grade 1) — 135°C 53 mA 53 mA 106 mA 265 mA
Maximum (Automotive Grade 2) — 115°C 26 mA 26 mA 53 mA 131 mA

Note: IDD Includes VCC, VPUMP, VCCI, and VMV currents. Values do not include I/O static
contribution, which is shown in Table 2-7 and Table 2-10 on page 2-8.

Power per I/O Pin

Table 2-7 + Summary of I/O Input Buffer Power (per pin) — Default I/O Software Settings 1
Applicable to Advanced I/0 Banks

Static Power Dynamic Power

VMV (V) PDC2 (mw)’ PAC9 (UW/MHz)?
Single-Ended
3.3 VLVTTL/3.3VLVCMOS 3.3 - 16.69
2.5V LVCMOS 2.5 - 5.12
1.8 V LVCMOS 1.8 - 2.13
1.5V LVCMOS (JESD8-11) 1.5 - 1.45
3.3V PCI 3.3 - 18.11
3.3 VPCI-X 3.3 - 18.11
Differential
LVDS 2.5 2.26 1.20
LVPECL 3.3 5.72 1.87
Notes:

1. Ppcy is the static power (where applicable) measured on VMV.
2. Pjcy is the total dynamic power measured on V¢ and VMV.
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Table 2-19 « 1/0 AC Parameter Definitions

Parameter Parameter Definition

top Data-to-Pad delay through the Output Buffer

tpy Pad-to-Data delay through the Input Buffer

tbouT Data—to—Output Buffer delay through the I/O interface

teouTt Enable—to—Output Buffer Tristate Control delay through the 1/O interface

tDIN Input Buffer—to—Data delay through the 1/O interface

thz Enable-to-Pad delay through the Output Buffe—High to Z

tzH Enable-to-Pad delay through the Output Buffer—Z to High

tLz Enable-to-Pad delay through the Output Buffer—Low to Z

tzL Enable-to-Pad delay through the Output Buffer—Z to Low

tzHs Enable-to-Pad delay through the Output Buffer with delayed enable—Z to High
tz1s Enable-to-Pad delay through the Output Buffer with delayed enable—Z to Low

Table 2-20 «+ Summary of I/O Timing Characteristics—Software Default Settings
-1 Speed Grade, Automotive-Case Conditions: T; = 115°C, Worst Case VCC = 1.425V
Worst Case VCCI=3.0V
Advanced I/0O Banks
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33VLVTTL/ | 12mA [High[35pF| — [0.53[3.25[0.04[0.94]0.38(3.31[1.51[2.96]1.88(5.37[2.71ns
3.3V LVCMOS
25VLVCMOS| 12mA [High[35pF| — [0.53(3.28[0.04[1.19[0.38]3.34{3.16[1.77[1.80(5.39[5.22 |ns
1.8VLVCMOS| 12mA [High[35pF| — [0.53[3.25[0.04]1.12]0.38[1.89[1.63]3.41(3.75[3.06[2.82]ns
15VLVCMOS| 12mA [High[35pF| — [0.53[3.75[0.04]1.32]0.38[2.18[1.91(3.63(3.87[3.35[3.11 |ns
3.3V PCI Per PCI | High [10 pF [ 252 [0.53[2.12[0.04[0.78[0.38[1.23[0.91[2.57[2.96 [2.41[2.11 |ns

spec
3.3V PCI-X |PerPCI-X| High [10 pF [ 252 [0.53[2.47[0.04[0.77]0.38[1.23[0.91[2.57[2.96 [2.41[2.11 |ns

spec
LVDS 24mA |High| - | - [os3[168[004[147] - [ - | - | -] -] -1 - [ns
LVPECL 24mA [High| — | - [os3[166[004]129] - [ - [ - [ -] -1 -1 - [ns
Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
2. Resistance is used to measure I/O propagation delays as defined in PCl specifications. See Figure 2-11 on page 2-48 for
connectivity. This resistor is not required during normal operation.
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Table 2-23 « Summary of I/O Timing Characteristics—Software Default Settings
—1 Speed Grade, Automotive-Case Conditions: T; = 115°C, Worst Case VCC = 1.425V
Worst Case VCCI=3.0V
Standard Plus 1/O Banks

3 Y
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@ : § E Ele| S| 5 gl | &|2ls % "
2 < =1 2| X | @ =
vostandard | £ | 3 | § | & | 3| 5|5 F| 2| F|F|[N| 2 R[5S
3.3VLVTTL/ 12mA |High|35pF| — |0.55|3.36|0.04(0.97(0.39|3.42|1.56(3.05(1.94|5.55|2.80 |ns
3.3V LVCMOS
25V LVCMOS| 12mA |High|[35pF| — |0.55|3.05(0.04|1.23(0.39(3.11(2.99(1.56(1.69(5.23(5.11 [ns
1.8 VLVCMOS 8 mA High ([35pF| — |0.55|3.73|0.04|1.16|0.39|3.65|3.86(1.62(1.68|5.78 (5.99 [ns
1.5V LVCMOS 4 mA High [35pF| — |0.55|4.60|0.04|1.35/0.39|4.61|5.05(2.07(1.85(6.74(7.18 [ns
3.3V PCI Per PCI [ High |10 pF 252]0.55(2.55(0.040.82[0.39|1.27{0.94 [ 2.65]|3.06 [2.49]2.18 | ns
spec
3.3V PCI-X Per PCI-X| High | 10 pF 25210.55(2.55(0.04]0.79[0.39|1.27]0.94 | 2.65]|3.06 [ 2.49(2.18 | ns
spec
Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
2. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-48 for
connectivity. This resistor is not required during normal operation.
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Test Point :I_

R=1k Rto VCClfort 7/ t7 Itz g

Test Point
Datapath 1— 35 pF Enable Path T

R to GND for ty / ty4/ tyyg

35 pF for ty, /{7

Figure 2-7 » AC Loading

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

Input Low (V)
0

Input High (V)

Measuring Point* (V) CLoap (PF)

3.3

1.4 35

Note: *Measuring point = Vy, See Table 2-18 on page 2-17 for a complete table of trip points.
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Automotive ProASIC3 Flash Family FPGAs

Table 2-48 « 2.5V LVCMOS High Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpout | top | toin | tpy |teour | tzL | tzu | tz | thz | tzs | tzas | Units

2 mA STD 064 (926 (005|145 046 [828 (926|124 1.12 | 10.78 | 11.756 ns
-1 055 | 787|004 |123| 039 |7.05]|7.87|124 1113 | 9.17 10 ns

6 mA STD 064 [543 (005145 046 [519 (543 (143|147 | 7.69 7.926 ns
-1 055 |1 462|004 (123 0.39 | 442 | 462|143 147 | 6.55 6.743 ns

12 mA STD 064 | 359005145 046 | 3.65|351 156 169 | 6.15 6.012 ns
-1 055 | 3.05]|0.04 (123 039 | 3.11 1299|156 [ 1.69 | 5.23 5.114 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-49 « 2.5V LVCMOS Low Slew

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpour | top | toin | tpy |teout | tzr | tzn | tiz | thz | tzs | tzws | Units

2 mA STD 064 | 1212 [ 0.05|145| 046 | 11.89 | 1212 | 1.25 [ 1.08 | 14.39 | 14.622 ns
-1 0.55 | 10.31 [ 0.04 | 1.23 | 0.39 | 10.12 | 10.31 | 1.25 [ 1.08 | 12.24 | 12.438 ns

6 mA STD 0.64 824 (0.05(145| 0.46 8.39 823 (143 (142 (10.89 | 10.73 ns
-1 0.55 7.01 (0.04 (123 | 0.39 7.14 7.00 | 143|142 | 9.26 9.128 ns

12 mA STD 0.64 6.30 [ 0.05 (145 | 0.46 6.41 6.16 [ 1.56 [ 1.63 [ 8.91 8.656 ns
-1 0.55 535 (0.04 (123 | 0.39 5.45 524 | 156|163 | 7.58 7.364 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-52 « 2.5V LVCMOS High Slew
Automotive-Case Conditions: TJ = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus /O Banks

Drive Speed

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

2mA STD 063 | 895 (005|140 | 045 | 8.01 (895|120 | 1.09 | 1043 | 11.37 ns
-1 053 | 762004119 | 038 | 682|762 ]| 120 | 1.09 | 8.87 9.68 ns

6 mA STD 063 | 525005140 | 045 | 503 (525|138 | 142 | 7.44 7.67 ns
-1 053 | 447 | 0.04 [ 119 | 0.38 | 4.27 | 447 | 1.38 | 1.42 | 6.33 6.52 ns

12 mA STD 063 | 347 | 0.05 (140 | 045 | 353 (340 | 1.51 | 1.63 [ 5.95 5.82 ns
-1 053 | 295|004 (119 | 0.38 | 3.01 [ 289 | 1.51 | 1.63 [ 5.06 4.95 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-53 « 2.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus /O Banks

Drive Speed

Strength | Grade | tpoyt | top | toin | tpy | teour | tzL tzu | tiz | thz | tzus | tzws | Units

2 mA STD 063 | 11.73 1 0.05| 140 | 045 [ 1151 [ 11.73 [ 1.21 | 1.04 | 13.93 | 14.15 ns
-1 0.53 998 (0.04 (119 | 0.38 9.79 998 | 1.21|1.04 [ 11.85 | 12.03 ns

6 mA STD 0.63 797 [0.05)| 140 045 8.12 796 (1.38]1.37 | 10.54 | 10.38 ns
-1 0.53 6.78 [ 0.04 | 1.19 | 0.38 6.91 6.77 | 139|137 | 896 | 8.83 ns

12 mA STD 0.63 6.09 [0.05)|140 (| 045 | 6.20 596 (151158 8.62 | 8.38 ns
-1 0.53 518 [ 0.04 | 119 0.38 5.28 507 (151158 | 7.33 712 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-62

1.8 VLVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzr | tzu | tiz | thz | tzis | tzws | Units
2mA STD 0.63 | 16.80 | 0.05| 140 | 045 | 1527 [ 16.80 | 1.48 [ 0.84 | 17.69 | 19.22 | ns
-1 0.53 | 1429 | 0.04 | 1.19 | 0.38 | 1299 | 1429 | 149 | 0.84 | 15.05 [ 16.35 | ns
4 mA STD 063 | 11.33 | 0.05|140| 045 | 11.26 | 11.33 | 1.73 [ 1.43 [ 13.68 | 13.75 | ns
-1 053 | 964 | 004|119 038 | 958 | 964 [1.73|1.43 | 11.64 | 11.70 ns
6 mA STD 063 | 871 | 005|140 | 045 | 887 | 848 | 189172 11.29 | 10.90 | ns
-1 053 | 741 [0.04|119| 038 | 754 | 7.22 | 189|172 | 9.60 | 9.27 ns
8 mA STD 063 | 812 | 0.05|140 (| 045 | 827 | 7.89 | 1.93(1.79 | 10.69 | 10.31 ns
-1 053 | 690 | 004|119 0.38 | 7.03 | 6.72 | 193179 | 9.09 | 8.77 ns
12 mA STD 063 | 789 | 005|140 045 | 7.83 | 7.89 | 1.98 [ 2.07 | 10.25 | 10.31 ns
-1 053 | 6.71 | 004|119 038 | 6.66 | 6.71 | 1.98 [ 2.07 | 8.72 | 8.77 ns
16 mA STD 063 | 7.89 | 005|140 045 | 7.83 | 7.89 | 1.98 [ 2.07 | 10.25 | 10.31 ns
-1 053 | 6.71 [0.04 | 119 | 038 | 6.66 | 6.71 | 1.98 | 2.07 | 8.72 | 8.77 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-63 « 1.8 V LVCMOS High Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus /0O Banks

Drive Speed
Strength | Grade | tpoyt | top | toin | tey |teour | tzu | tzw | tz | thz | tzis | tzus | Units
2 mA STD 063 | 12.83 | 0.05(1.32 | 045 | 944 | 1226 | 1.20 | 0.80 | 11.86 | 14.68 ns
-1 0.53 [ 1092 | 0.04 112 | 0.38 |(8.03 | 1043 | 1.20 | 0.80 | 10.09 | 12.49 ns
4 mA STD 0.63 748 | 005|132 045 | 593 | 7.01 141 (136 | 8.35 9.43 ns
-1 0.53 6.36 | 0.04 | 112 038 | 504 | 597 [ 142 (137 | 7.10 8.02 ns
6 mA STD 0.63 481 | 005|132 | 045 (415 | 439 | 157 | 163 | 6.57 6.81 ns
-1 0.53 4.09 | 004|112 | 038 (353 | 3.74 | 1.57 | 1.63 | 5.59 5.79 ns
8 mA STD 0.63 425 | 0.05|132| 045 (415 | 439 | 157 | 1.63 | 6.57 6.81 ns
-1 0.53 3.61 [0.04 112 0.38 | 3.53 | 3.74 | 1.57 | 1.63 | 5.59 5.79 ns
Notes:

1. Software default selection highlighted in gray.

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

Table 2-68 « 1.5V LVCMOS High Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpout | top | toin | tpy |teour | tzL | tzu | tz | thz | tzs | tzas | Units
2mA STD 064 [935)005|161| 046 763 |9.35|187 | 150 ( 10.13 | 11.851 ns
-1 055 | 795]0.04|137 | 039 |649|795]|187|150 ]| 8.62 10.081 ns
4 mA STD 064 (594 (005|161 046 | 542 (594 (207 |1.84 | 7.92 8.442 ns
-1 055 | 5.05|0.04 |137 | 039 |4.61]|505]207]185]| 6.74 7.181 ns
6 mA STD 064 [522]0.05|161| 046 509 |522]211 193 | 7.59 7.718 ns
-1 055 | 4441004 (137 | 039 | 433|444 | 211 (193 | 6.45 6.566 ns
8 mA STD 064 |[456 005|161 | 046 225|198 |4.41|4.70 | 3.46 3.211 ns
-1 055 | 3.88|0.04|137 | 039 |225]198 | 3.75]|4.00| 3.46 3.213 ns
12 mA STD 064 | 456|005 (161 046 | 225|198 |4.41 | 4.70 | 3.46 3.211 ns
-1 055 |3.88|0.04 137 | 039 | 225|198 | 3.75 | 4.00 | 3.46 3.213 ns

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-69« 1.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyr | top | toin | tey |teout | tzL | tzn | tz | thz | tzs | tzus | Units
2mA STD 064 | 1429 | 005|145 | 046 [ 14.32 | 1429 1188|143 | 16.82 | 16.794 ns
-1 0.55 | 1216 | 0.04 | 123 | 0.39 [ 12.18 | 12.16 | 1.88 | 1.43 | 14.31 | 14.286 ns
4 mA STD 064 | 1119 | 0.05|1.45| 046 | 11.40 | 10.67 | 2.07 | 1.77 | 13.90 | 13.175 ns
-1 0.55 952 |1 0.04 123 0.39 9.70 9.08 | 2.07 | 1.77 | 11.82 | 11.207 ns
6 mA STD 064 | 1044 [0.05|1.45| 0.46 | 1063 | 994 | 212 (1.86 | 13.13 | 12.442 ns
-1 0.55 8.88 (0.04 | 1.23| 0.39 9.04 846 (212 (1.86 (| 11.17 | 10.584 ns
8 mA STD 0.64 996 [0.05(145| 046 | 10.15| 9.94 [ 2.18 [ 2.19 | 12.65 | 12.445 ns
-1 0.55 847 (0.04 (123 | 0.39 8.63 846 (219220 10.76 | 10.586 ns
12 mA STD 0.64 996 [0.05(145( 046 | 10.15| 9.94 [ 2.18 | 2.19 | 12.65 | 12.445 ns
-1 0.55 847 |10.04 1123 0.39 8.63 8.46 | 219220 | 10.76 | 10.586 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-93 « Input Data Register Propagation Delays
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V

Parameter Description -1 | Std. | Units
ticLka Clock-to-Q of the Input Data Register 0291034 | ns
tisup Data Setup Time for the Input Data Register 0.3110.37| ns
tiHD Data Hold Time for the Input Data Register 0.0010.00 | ns
tisue Enable Setup Time for the Input Data Register 0441052 | ns
tiHE Enable Hold Time for the Input Data Register 0.000.00| ns
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register 0541064 | ns
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register 0541064 | ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 (0.00 | ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.2710.31| ns
Y REMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 (0.00 | ns
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.2710.31| ns
tiweLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.25(0.30| ns
twPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0251030 | ns
tickMPWH Clock Minimum Pulse Width High for the Input Data Register 0411048 | ns
tickmPwL Clock Minimum Pulse Width Low for the Input Data Register 0.37 1043 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Figure 2-18 « Output Register Timing Diagram

Timing Characteristics

Table 2-94 « Output Data Register Propagation Delays

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425V

Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.72|0.84| ns
tosup Data Setup Time for the Output Data Register 0.38|0.45| ns
toHD Data Hold Time for the Output Data Register 0.00{0.00| ns
tosue Enable Setup Time for the Output Data Register 0.53|0.63| 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 098|115 ns
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register 098 (1.15| 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 0.2710.32| 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 0.27 (032 | ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 025030 ns
towPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.25(0.30| ns
tockmpwr | Clock Minimum Pulse Width High for the Output Data Register 0.41]048| ns
tockmpwL | Clock Minimum Pulse Width Low for the Output Data Register 0.37 1043 | ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Figure 2-21

Input DDR Timing Diagram

Timing Characteristics

Table 2-99 »

Input DDR Propagation Delays

Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC =1.425V

Parameter Description -1 | Std. | Units
tbDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.33 | 0.39 ns
tDDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.47 | 0.56 ns
tbprIsUD Data Setup for Input DDR 0.34 | 040 [ ns
tDDRIHD Data Hold for Input DDR 0.00 | 0.00 ns
tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.56 | 0.66 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.69 | 0.82 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.27 | 0.32 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.25 | 0.30 ns
tDDRICKMPWH Clock Minimum Pulse Width High for Input DDR 0.41 | 0.48 ns
{DDRICKMPWL Clock Minimum Pulse Width Low for Input DDR 0.37 | 0.43 ns
FoDRIMAX Maximum Frequency for Input DDR 309 | 263 | MHz
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-110 - A3P125 Global Resource
Commercial-Case Conditions: T; = 135°C, VCC =1.425V

-1 Std.
Parameter Description Min.! | Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 093 [ 122 | 1.09 | 143 ns
tRCKH Input High Delay for Global Clock 092 | 126 | 1.08 [ 1.49 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRCKsW Maximum Skew for Global Clock 0.35 0.41 ns

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 2-5 on page 2-5 for derating values.

Table 2-111 - A3P125 Global Resource
Commercial-Case Conditions: T; = 115°C, VCC =1.425V

-1 Std.
Parameter Description Min.! [ Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 090 [ 119 | 1.06 | 1.40 ns
tRCKH Input High Delay for Global Clock 090 [ 123 | 1.05 | 145 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRcksw Maximum Skew for Global Clock 0.34 0.40 ns

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 2-5 on page 2-5 for derating values.
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Table 2-114 « A3P1000 Global Resource
Automotive-Case Conditions: T; = 135°C, VCC =1.425V

-1 Std.
Parameter Description Min.! | Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 117 | 146 | 1.37 | 1.72 ns
tRCKH Input High Delay for Global Clock 115 | 150 | 1.36 | 1.76 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRCKsW Maximum Skew for Global Clock 0.35 0.41 ns

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 2-5 on page 2-5 for derating values.

Table 2-115 « A3P1000 Global Resource
Automotive-Case Conditions: T; = 115°C, VCC = 1.425 V

-1 Std.
Parameter Description Min.! | Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 114 | 143 | 1.34 | 1.68 ns
tRCKH Input High Delay for Global Clock 113 | 146 | 1.32 | 1.72 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRcksw Maximum Skew for Global Clock 0.34 0.40 ns

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 2-5 on page 2-5 for derating values.
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Timing Waveforms

< teve >

<— tokH tokL =
CLK /—L//—L

tas | faH |

RIADDR SOK_Ar XXX A XXX P XKKKK

teks
BLK \
ens tENH
WEN y, ’\

DOUT|RD D,

A

>"

tooH1

Figure 2-31 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-32 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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Package Pin Assignments

VQ100 vVQ100 vQ100

Pin Number A3P250 Function Pin Number A3P250 Function Pin Number A3P250 Function
1 GND 35 I085RSB2 69 I043NDB1
2 GAA2/10118UDB3 36 I084RSB2 70 GBC2/1043PDB1
3 10118VDB3 37 VCC 71 GBB2/I042PSB1
4 GAB2/I0117UDB3 38 GND 72 I041NDB1
5 10117vDB3 39 VCCIB2 73 GBAZ2/1041PDB1
6 GAC2/10116UDB3 40 I077RSB2 74 VMV1
7 10116VDB3 41 I074RSB2 75 GNDQ
8 10112PSB3 42 I071RSB2 76 GBA1/I040RSB0O
9 GND 43 GDC2/I063RSB2 77 GBAO/IO39RSB0
10 GFB1/10109PDB3 44 GDB2/I062RSB2 78 GBB1/I038RSB0
1 GFBO0/IO109NDB3 45 GDA2/I061RSB2 79 GBBO0/IO37RSB0
12 VCOMPLF 46 GNDQ 80 GBC1/I036RSB0O
13 GFAO0/I0108NPB3 47 TCK 81 GBCO0/I035RSB0
14 VCCPLF 48 TDI 32 I029RSB0
15 GFA1/10108PPB3 49 TMS 83 I027RSB0
16 GFA2/10107PSB3 50 VMV2 84 I025RSB0
17 VCC 51 GND 85 I023RSB0
18 VCCIB3 52 VPUMP 86 I021RSB0O
19 GFC2/10105PSB3 53 NC 87 VCCIBO
20 GEC1/10100PDB3 54 TDO 38 GND
21 GECO0/IO100NDB3 55 TRST 89 VCC
22 GEA1/I098PDB3 56 VJTAG 90 I015RSB0
23 GEAO0/I0O98NDB3 57 GDA1/I060USB1 91 I013RSB0O
24 VMV3 58 GDCO0/1058VDB1 92 I011RSBO
25 GNDQ 59 GDC1/1058UDBH1 93 GAC1/IO05RSB0
26 GEA2/I097RSB2 60 I052NDB1 94 GACO0/I004RSB0O
27 GEB2/I096RSB2 61 GCB2/1052PDB1 95 GAB1/IO03RSB0O
28 GEC2/I095RSB2 62 GCA1/1050PDBH1 96 GABO0/IO02RSB0
29 IO93RSB2 63 GCAO0/IO50NDB1 97 GAA1/I001RSBO
30 I092RSB2 64 GCCO0/I048NDB1 98 GAAO0/IO00RSBO
31 I091RSB2 65 GCC1/1048PDB1 99 GNDQ
32 IO90RSB2 66 VCCIB1 100 VMV0
33 IO88RSB2 67 GND
34 IO86RSB2 68 VCC
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FG144 FG144 FG144

Pin Number A3P060 Function Pin Number A3P060 Function Pin Number A3P060 Function
A1 GNDQ D1 I091RSB1 G1 GFA1/I084RSB1
A2 VMVO0 D2 I092RSB1 G2 GND
A3 GABO0/IO04RSB0O D3 I093RSB1 G3 VCCPLF
A4 GAB1/I0O05RSB0 D4 GAA2/I051RSB1 G4 GFA0/IO85RSB1
A5 IO08RSBO D5 GACO0/IO06RSB0O G5 GND
A6 GND D6 GAC1/I007RSB0O G6 GND
A7 I011RSBO D7 GBCO0/IO19RSB0O G7 GND
A8 VCC D8 GBC1/I020RSB0 G8 GDC1/1045RSB0
A9 I016RSB0 D9 GBB2/I027RSB0 G9 I032RSB0
A10 GBAO0/I023RSB0 D10 I018RSB0O G10 GCC2/I043RSB0
A11 GBA1/1024RSB0 D11 1028RSB0 G11 I031RSB0O
A12 GNDQ D12 GCB1/I037RSB0 G12 GCB2/I042RSB0
B1 GAB2/I053RSB1 E1 VCC H1 VCC
B2 GND E2 GFCO0/I088RSB1 H2 GFB2/I082RSB1
B3 GAA0/IO02RSB0O E3 GFC1/I089RSB1 H3 GFC2/I081RSB1
B4 GAA1/IO03RSBO E4 VCCIB1 H4 GEC1/1077RSB1
B5 IO00RSBO E5 I052RSB1 H5 VCC
B6 I010RSB0O E6 VCCIBO H6 I034RSB0
B7 I012RSB0 E7 VCCIBO H7 I044RSB0
B8 I014RSB0O ES8 GCC1/1035RSB0 H8 GDB2/I055RSB1
B9 GBB0/I021RSB0O E9 VCCIBO H9 GDCO0/I046RSB0
B10 GBB1/I022RSB0 E10 VCC H10 VCCIBO
B11 GND E11 GCAO0/I040RSB0O H11 IO33RSB0O
B12 VMVO E12 I030RSB0O H12 VCcC
C1 I095RSB1 F1 GFBO0/IO86RSB1 J1 GEB1/I075RSB1
C2 GFA2/I083RSB1 F2 VCOMPLF J2 I078RSB1
C3 GAC2/I094RSB1 F3 GFB1/I087RSB1 J3 VCCIB1
c4 VCC F4 IO90RSB1 J4 GECO0/I076RSB1
C5 I0O01RSBO F5 GND J5 I079RSB1
C6 IO09RSBO F6 GND J6 IO80RSB1
Cc7 I013RSB0O F7 GND J7 VCC
C8 I015RSB0 F8 GCCO0/I036RSB0 J8 TCK
(03°) I017RSB0O F9 GCBO0/IO38RSB0O J9 GDAZ2/I054RSB1
C10 GBA2/I025RSB0 F10 GND J10 TDO
c1 I026RSB0 F11 GCA1/I039RSB0O J1 GDA1/I049RSB0
C12 GBC2/I029RSB0 F12 GCA2/I041RSB0O J12 GDB1/I047RSB0
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Package Pin Assignments

FG144
Pin Number A3P250 Function
K1 GEBO0/IO99NDB3
K2 GEA1/1098PDB3
K3 GEAO0/I098NDB3
K4 GEA2/I097RSB2
K5 I0O90RSB2
K6 I084RSB2
K7 GND
K8 I066RSB2
K9 GDC2/1063RSB2
K10 GND
K11 GDAO0/I060VDB1
K12 GDB0/I059VDB1
L1 GND
L2 VMV3
L3 GEB2/I096RSB2
L4 1091RSB2
L5 VCCIB2
L6 1082RSB2
L7 I080RSB2
LS8 1072RSB2
L9 TMS
L10 VITAG
L11 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/I095RSB2
M3 1092RSB2
M4 I089RSB2
M5 1087RSB2
M6 IO85RSB2
M7 I078RSB2
M8 1076RSB2
M9 TDI
MI10 VCCIB2
Ml1 VPUMP
M12 GNDQ
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Datasheet Information

Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "Automotive ProASIC3 Device Status" table on page ll, is designated as either "Product
Brief," "Advance," "Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Production
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications

Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fithess of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications. A reliability report covering all of the SoC Products Group’s products is
available at http://www.microsemi.com/soc/documents/ORT_Report.pdf. Microsemi also offers a variety
of enhanced qualification and lot acceptance screening procedures. Contact your local sales office for
additional reliability information.
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