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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

&S Microsemi

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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2.5VLVCMOS
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Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 2.5V applications.

Table 2-70 + Minimum and Maximum DC Input and Output Levels
Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only

2.5V LVCMOS VL VIH VOL | VOH |lo |lon| losL losh W' |lw?

Min. Max. Min. Max. Max. Min. Max. Max.
Drive Strength ', Y, ', ', ', V |mA|mA| mA3 mA3  |pA?%|pA?
4 mA -03 | 07 1.7 3.6 0.7 1.7 | 4| 4 16 18 15|15
8 mA -03 | 07 1.7 3.6 0.7 1.7 8 32 37 15 | 15
12 mA -03 | 07 1.7 3.6 0.7 1.7 |12]12 65 74 15 | 15
16 mA -03 | 07 1.7 3.6 0.7 1.7 |16 16 83 87 15 | 15
24 mA -03 | 07 1.7 3.6 0.7 1.7 |24 |24 169 124 15|15
Notes:

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

2. |y 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 2-71 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

2.5V LVCMOS VIL VIH VOL | VOH [lo. [lon| losL losh |t |2

Min. Max. Min. Max. Max. Min. Max. Max.
Drive Strength ', Y, ', ', ', V |mA|mA| mA3 mA3  |pA?%|pA?
2 mA -03 | 07 1.7 2.7 0.7 17 |2 ]2 16 18 15 | 15
4 mA -03 | 07 1.7 2.7 0.7 17 | 4|4 16 18 15 | 15
6 mA 03 | 07 1.7 2.7 0.7 17 | 6|6 32 37 15 | 15
8 mA -03 | 07 1.7 27 0.7 17 | 8|8 32 37 15|15
12 mA -03 | 07 1.7 27 0.7 1.7 1212 65 74 15|15
16 mA -03 | 07 1.7 27 0.7 1.7 |16 |16 83 87 15|15
24 mA -03 | 07 1.7 2.7 0.7 17 |24|24 169 124 15 | 15
Notes:

1. 1y 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.
Currents are measured at 125°C junction temperature.

A

5. Software default selection highlighted in gray.
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Table 2-88

1.5 V DC Core Voltage

1.8 VLVCMOS Low Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =1.7V
Applicable to Pro 1/Os for A3PE600L and A3PE3000L Only

Drive Speed
Strength | Grade | tpoyt | top | toin | tey |teys [teout | tzu | tzn | tiz | thz | tzs | tzws | Units
2mA Std. 061 |9.02 (004|169 (252 040 |9.17|7.57 (261 1.01| 10.63 [ 9.04 ns
-1 052 | 7.68 003|144 (214 | 034 |7.80|6.44(222)|0.86| 9.04 | 7.69 ns
4 mA Std. 061 | 741|004 |169 (252 040 |7.52|6.36|3.07|256| 899 [ 7.83 ns
-1 052 [6.30 |0.03|1.44 (214 | 034 | 6.40 | 541 (262|218 | 7.64 | 6.66 ns
6 mA Std. 0.61 |6.26 |0.04 | 169|252 040 |6.35|553(3.38|3.14| 7.82 | 7.00 ns
-1 052 [ 533 (003|144 (214 | 034 |540|4.71 (288|267 | 6.65 [ 595 ns
8 mA Std. 0.61 |5.88(0.04| 169|252 040 596|537 |345(330| 742 | 6.83 ns
-1 0.52 | 5.00 [0.03| 144|214 | 0.34 | 507|457 (294 |281| 6.32 | 5.81 ns
12 mA Std. 0.61 | 5.76 |0.04 | 169|252 | 040 | 585|538 (355|3.88| 7.31 | 6.84 ns
-1 052 | 490 (003|144 (214 | 034 | 497|457 (3.02]|3.30| 6.22 | 5.82 ns
16 mA Std. 0.61 |5.76 |0.04 | 169|252 | 040 | 585|538 (355|3.88| 7.31 | 6.84 ns
-1 052 [ 490 (003|144 (214 | 034 | 497|457 (3.02]|3.30| 6.22 | 5.82 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
Table 2-89 + 1.8 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, VCC = 1.425 V, Worst-Case VCCI =1.7 V
Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only
Drive Speed
Strength | Grade | tpoyt | top | toin | tpy |tpys [teouT | tzu | tzn | tz | thz | tzis | tzus | Units
2mA Std. 0.61 |4.01(0.04 169|252 040 |4.06|3.94(260|1.03| 552 | 540 ns
-1 052 | 341 (003|144 (214 | 034 |3.45|3.35(221|0.88| 470 | 4.60 ns
4 mA Std. 0.61 | 3.22 (004|169 |252| 040 |3.26|2.89 |3.07|265| 472 | 4.36 ns
-1 052 | 274 (0.03| 144|214 | 034 | 277 |2.46 | 2.61|226| 4.02 | 3.71 ns
6 mA Std. 061 | 274|004 169|252 040 | 277|238 (338|323 | 423 | 3.84 ns
-1 052 [ 233 (003|144 (214 | 034 |2.36|2.02(288|275| 3.60 | 3.27 ns
8 mA Std. 061 | 2.65|0.04|169 (252 040 | 268|228 (345|340 | 4.14 | 3.75 ns
-1 052 | 226 (003|144 (214 | 034 | 228|194 (293|289 | 3.52 | 3.19 ns
12 mA Std. 0.61 | 2.64|0.04 | 169|252 040 [2.66|2.16|3.55(4.01| 413 | 3.63 ns
-1 052 |224(0.03|144 214 0.34 (226 | 1.84 | 3.02 | 3.41| 3.51 | 3.08 ns
16 mA Std. 061 | 264 |0.04|169|252| 040 | 266|216 |3.55|4.01| 4.13 | 3.63 ns
-1 052 [ 224 (003|144 (214 | 034 |2.26|1.84(3.02|3.41| 3.51 | 3.08 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 2-90 + 1.8 V LVCMOS Low Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpout | tor | toin | tey |teour | tzu | tzn | tiz | thz | tzs | tzws | Units
2mA Std. 063 | 950 | 005144 | 045 | 9.68 | 831 | 3.06 | 1.76 | 12.14 | 10.77 ns
-1 0.54 (808|004 |123| 039 |823|7.07 (260|150 1032 | 9.16 ns
4 mA Std. 063 | 780 | 005144 | 045 | 795 7.06 | 3.55 | 3.01 [ 10.41 9.52 ns
-1 054 | 664 | 0.04 123 | 039 | 6.76 | 6.00 | 3.02 | 2.56 | 8.85 8.10 ns
6 mA Std. 063 [6.70 | 005|144 | 045 | 6.82 | 6.25 | 3.89 | 3.60 [ 9.28 8.70 ns
-1 054 (570|004 | 123 | 039 | 580|531 |331(3.06]( 7.90 7.40 ns
8 mA Std. 063 | 6.31 | 005144 | 045 | 6.43 | 6.07 | 3.97 | 3.75 | 8.89 8.53 ns
-1 054 (537|004 |123| 039 | 547 | 517 | 3.37 [ 3.19 | 7.56 7.26 ns
12 mA Std. 063 [6.18 | 005|144 | 045 | 6.30 | 6.15 | 4.08 | 4.34 | 8.76 8.61 ns
-1 054 | 526|004 (123 | 039 | 536 (523|347 |3.70( 7.45 7.32 ns
16 mA Std. 063 [6.18 | 005|144 | 045 | 6.30 | 6.15 | 4.08 | 4.34 | 8.76 8.61 ns
-1 054 | 526|004 (123 | 039 | 536 (523|347 |3.70( 7.45 7.32 ns

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

Table 2-91+« 1.8 VLVCMOS High Slew
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =1.7 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpour | tor | toin | tey | teour | tzL | tzn | tz | thz | tzs | tzus | Units
2 mA Std. 063 | 440 | 005134 | 045 | 448 (430 | 3.05 | 1.82 ( 6.94 6.76 ns
-1 054 | 374 1004|114 | 039 | 3.81 366 | 259 | 155 | 5.90 5.75 ns
4 mA Std. 063 | 344 | 005134 | 045 | 350 (323|354 | 312 5.96 5.69 ns
-1 054 | 292004114 | 039 | 298|275 ]| 3.01 | 266 | 5.07 4.84 ns
6 mA Std. 0.63 | 302 005|134 | 045 | 3.07 (270 | 3.88 | 3.72 | 553 5.16 ns
-1 054 | 257|004 114 | 039 | 2.61 (230 | 3.30 | 3.16 | 4.71 4.39 ns
8 mA Std. 0.63 | 294 | 005|134 | 045 | 299|260 | 3.96 | 3.87 | 545 5.06 ns
-1 054 | 250004114 | 039 | 254 (221|337 | 330 | 4.64 4.31 ns
12 mA Std. 063 [ 293 | 005|134 | 045 | 298 | 249 | 407 | 449 | 544 4.95 ns
-1 054 | 249 | 0.04 [ 114 | 0.39 | 254 | 212 | 3.46 | 3.82 | 4.63 4.21 ns
16 mA Std. 063 | 293 (005|134 | 045 | 298 (249 | 4.07 | 449 | 544 4.95 ns
-1 054 | 249 | 0.04 (114 | 039 | 254 212 | 3.46 | 3.82 | 4.63 4.21 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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Table 2-94

1.5 VLVCMOS (JESD8-11)

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-
purpose 1.5V applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Minimum and Maximum DC Input and Output Levels

Applicable to Pro 1/0Os for ASPE600L and A3PE3000L Only

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

1Lifc\anos VIL VIH VoL VOH  |lo |lon| lost | losu |h!{tw?
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength | V \Y; Y, ', Y, ', mA|mA| mA3 | mA? [uA%pAt
2 mA -0.3|0.35*VvCCl| 0.65*VCCI| 36 |025*vccl|{o.75*veel| 22| 13 16 |15]15
4 mA -0.3[0.35*VCCI| 0.65*VCCI| 3.6 |0.25*VCCI|0.75*VCCI| 4 |4 | 25 33 |15]15
6 mA -0.3[0.35*VCCI| 0.65*VCCI| 3.6 |0.25*VCCI|0.75*VCCI| 6 |6 | 32 39 [15([15
8 mA -0.3|0.35*Vvccel| 0.65*VCCl| 36 |025*vCcel|o0.75*vcel| 8|8 | 66 55 [15[15
12 mA -0.3|0.35*VvCCI| 0.65*VCCI| 36 |025*VCCl|0.75*VCCI|12]|12| 66 55 15|15
Notes:

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

2. |y 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 2-95 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced 1/0 Banks for A3P250 and A3P1000 Only
1.5V
LVCMOS VIL VIH VoL VOH loL|lon| losL losn |l I".,2
Drive Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | V v ' ' ', v mA|mA[ mA3 | mA3 [pA¢4(pAat
2 mA -0.3 [ 0.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|0.75*VCCI| 2 | 2 13 16 1515
4 mA —-0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|0.75*VCCI| 4 | 4 25 33 15|15
6 mA —-0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|0.75*VCCI| 6 | 6 32 39 15|15
8 mA -0.3 | 0.35*VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|0.75*VCCI| 8 | 8 66 55 1515
12 mA -0.3 | 0.35* VCCI| 0.65*VCCI| 1.575 | 0.25*VCCI|0.75*VCCI| 12| 12| 66 55 15| 15
Notes:

1. 1y 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.

A

Currents are measured at 125°C junction temperature.
5. Software default selection highlighted in gray.
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3.3VPCI, 3.3 VPCI-X
Peripheral Component Interface for 3.3 V standard specifies support for 33 MHz and 66 MHz PCI Bus

applications.
Table 2-114 « Minimum and Maximum DC Input and Output Levels
3.3 VPCI/PCI-X VIL VIH VOL | VOH (lg [lon losL losH I"_1 I,H2
Min. | Max. | Min. [ Max. | Max. [ Min. Max. Max.
Drive Strength Y, ' ', ' Y, V |mA|mA| mA3 mA?  [pA?%|pAt
Per PCI specification Per PCI curves 15[ 15
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.
4. Currents are measured at 125°C junction temperature.

AC loadings are defined per the PCI/PCI-X specifications for the database; Microsemi loadings for
enable path characterization are described in Figure 2-14.

R = 25 E :o \éﬁCDI fforttDP (;) R=1k Rto VCClfort ;/t; Itz g
Test Point ° ortop (R) ot Point R to GND for tyy / tz/ tzps
Datapath T 10pF Enable Path == 10 pF for tyy, / tys / ta / tzis
5pFforty,/t

Figure 2-14 « AC Loading

AC loadings are defined per PCI/PCI-X specifications for the datapath; Microsemi loading for tristate is
described in Table 2-115.

Table 2-115 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (Typ) (V) CLoap (PF)
0 3.3 0.285 * VCClI for tpp(r) 10
0.615 * VCCl for tpp(r)
Note:  *Measuring point = Vy,, See Table 2-29 on page 2-25 for a complete table of trip points.
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I/0 Register Specifications

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Fully Registered I/O Buffers with Synchronous Enable and
Asynchronous Preset

zZ
Preset Ezl_ g
=
D
= PRE
zZ E
Data [XH @ S D Q
P DFN1E1P1

Enable |§§|—

cLk X

naM1

4NaNI
m

T

Data Input I/O Register with:
Active High Enable
Active High Preset
Positive-Edge Triggered

Core
Array

CLKBUF

S

DOUT
Data_out
_|
PRE 2
D Q w©
c
DFN1E1P1
E
EOQOUT
n
]
PRE
D Q
DFN1E1P1
E
—>

z
@©
[
m

Data Output Register and

Enable Output Register with:
Active High Enable
Active High Preset
Postive-Edge Triggered

CLK X

Enable E{l— %

>

D_Enable

N0 ped

Figure 2-28 « Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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Table 2-170 » Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register F, H
toup Data Hold Time for the Output Data Register F, H
tosue Enable Setup Time for the Output Data Register GH
toHE Enable Hold Time for the Output Data Register GH
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H
toecLka Clock-to-Q of the Output Enable Register H, EOUT
toesup Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toEsUE Enable Setup Time for the Output Enable Register K, H
toEHE Enable Hold Time for the Output Enable Register K, H
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register ILH
toERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLka Clock-to-Q of the Input Data Register AE
tisup Data Setup Time for the Input Data Register C A
tiHD Data Hold Time for the Input Data Register C A
tisue Enable Setup Time for the Input Data Register B, A
tiHE Enable Hold Time for the Input Data Register B, A
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register D, E

Y REMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
YRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

* See Figure 2-28 on page 2-91 for more information.
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Input Register
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Figure 2-30 « Input Register Timing Diagram
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Timing Characteristics

Table 2-172 « Input 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
ticLkaQ Clock-to-Q of the Input Data Register 0.33]0.39( ns
tisup Data Setup Time for the Input Data Register 0.36(0.43| ns
tiHD Data Hold Time for the Input Data Register 0.00{0.00( ns
tisuE Enable Setup Time for the Input Data Register 0.51(0.60| ns
tiHE Enable Hold Time for the Input Data Register 0.00{0.00( ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.63|0.74| ns
tiPRE2Q Asynchronous Preset-to-Q of the Input Data Register 0.63]0.74( ns
' REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00|0.00| ns
t\RECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.31]0.36( ns
t\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 0.31]0.36( ns
tweLR Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.19(0.22| ns
twPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.1910.22| ns
tickmpwH  [Clock Minimum Pulse Width HIGH for the Input Data Register 0.31/0.36| ns
tickmpwe  |Clock Minimum Pulse Width LOW for the Input Data 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 2-173 « Input Data Register Propagation Delays

Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L
Parameter Description -1 [ Std. | Units
ticLka Clock-to-Q of the Input Data Register 0.25(0.30| ns
tisup Data Setup Time for the Input Data Register 0.28|0.33| ns
tiHD Data Hold Time for the Input Data Register 0.00|0.00| ns
tisuE Enable Setup Time for the Input Data Register 0.39(0.46| ns
tiHE Enable Hold Time for the Input Data Register 0.00|0.00| ns
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register 0.48|0.56| ns
tPRE2Q Asynchronous Preset-to-Q of the Input Data Register 0.4810.56| ns
tRemcLr  |Asynchronous Clear Removal Time for the Input Data Register 0.00(0.00| ns
tRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.2410.28| ns
tirRempre  |Asynchronous Preset Removal Time for the Input Data Register 0.00(0.00| ns
tRECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.24]10.28| ns
tweLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.1910.22| ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.19]10.22| ns
tickmpwH  [Clock Minimum Pulse Width HIGH for the Input Data Register 0.31/0.36| ns
tickmpwe  |Clock Minimum Pulse Width LOW for the Input Data 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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Output DDR Module
Output DDR
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CLKBUF Ci | Ei
X i
|
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! OUTBUF
Data_R DJ|E | 1/
(from core) |
FF2
CLR—R{>—9 %D
INBUF Cj'( T
! DDR_OUT
|
Figure 2-35 « Output DDR Timing Model
Table 2-185 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
toprocLka Clock-to-Out BE
tbpbrocLR2Q Asynchronous Clear-to-Out C,E
tDDROREMCLR Clear Removal CB
toDRORECCLR Clear Recovery CB
tbbrosUD1 Data Setup Data_F A B
tDDROSUD2 Data Setup Data_R D, B
tbDROHD1 Data Hold Data_F A B
toprROHD2 Data Hold Data_R D B
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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 2-193 * Register Delays
Military-Case Conditions: T; = 125°C, VCC = 1.425 V for A3PE600L and A3PE3000L

Parameter Description -1 | Std. | Units
tcLka Clock-to-Q of the Core Register 0.58 1 0.69 | ns
tsup Data Setup Time for the Core Register 045053 | ns
thp Data Hold Time for the Core Register 0.00 [ 0.00 [ ns
tsue Enable Setup Time for the Core Register 048 | 0.57 | ns
tHE Enable Hold Time for the Core Register 0.00 | 0.00 [ ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0421050 | ns
tPrE2Q Asynchronous Preset-to-Q of the Core Register 0421050 ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 | 0.00 | ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 024 (028 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 | 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 024 (028 | ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0.30 1034 | ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.30 (034 | ns
tckMPWH Clock Minimum Pulse Width HIGH for the Core Register 056 | 064 | ns
tekmpPwiL Clock Minimum Pulse Width LOW for the Core Register 0.56 [ 0.64 [ 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 2-205 - RAM4K9
Military-Case Conditions: T; = 125°C, Worst-Case VCC = 1.425 V for A3P250 and A3P1000

Parameter Description —1 | Std. | Units
tas Address setup time 0.3010.35| ns
tAH Address hold time 0.00|0.00| ns
tens REN, WEN setup time 0.1710.20| ns
teNH REN, WEN hold time 0.12(0.14| ns
teks BLK setup time 0.28(0.33| ns
tekH BLK hold time 0.02(0.03| ns
tbs Input data (DIN) setup time 0.2210.26| ns
toH Input data (DIN) hold time 0.00|0.00| ns
tcka1 Clock High to new data valid on DOUT (output retained, WMODE = 0) 2841253 ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 21513.33| ns
tckaz Clock High to new data valid on DOUT (pipelined) 1.08(1.27| ns

tcocwwL  |Address collision clk-to-clk delay for reliable write after write on same address —(0.28 (0.33| ns
applicable to closing edge

tcocwwH | Address collision clk-to-clk delay for reliable write after write on same address —(0.26 (0.30| ns
applicable to rising edge

tcocRWH Address collision clk-to-clk delay for reliable read access after write on same|0.38|0.45| ns
address — applicable to opening edge

tcocwrH  |Address collision clk-to-clk delay for reliable write access after read on same|0.42|0.49| ns
address — applicable to opening edge

trsTBQ RESET Low to data out Low on DOUT (flow-through) 1.11]1.31] ns
RESET Low to data out Low on DOUT (pipelined) 1.1111.31]| ns
tremrsTe | RESET removal 0.3410.40| ns
trecrste | RESET recovery 1.81(212| ns
tvpwrsTe | RESET minimum pulse width 0.26(0.30| ns
teye Clock cycle time 3.8914.57| ns
Fmax Maximum frequency 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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Package Pin Assignments

vQ100 vQ100 vQ100
Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function

1 GND 37 VCC 73 GBA2/I041PDB1
2 GAA2/10118UDB3 38 GND 74 VMV1
3 10118VDB3 39 VCCIB2 75 GNDQ
4 GAB2/I0117UDB3 40 I077RSB2 76 GBA1/I040RSBO
5 10117VDB3 41 I074RSB2 77 GBAO/IO39RSB0
6 GAC2/10116UDB3 42 I071RSB2 78 GBB1/I038RSB0
7 10116VDB3 43 GDC2/I063RSB2 79 GBBO0/I0O37RSB0
8 10112PSB3 44 GDB2/I062RSB2 80 GBC1/I036RSB0
9 GND 45 GDAZ2/I061RSB2 81 GBCO0/I035RSB0O
10 GFB1/10109PDB3 46 GNDQ 82 I029RSB0
1 GFBO0/IO109NDB3 47 TCK 83 I027RSB0
12 VCOMPLF 48 TDI 84 I025RSB0
13 GFA0/I0108NPB3 49 TMS 85 I023RSB0
14 VCCPLF 50 VMV2 86 I021RSB0O
15 GFA1/10108PPB3 51 GND 87 VCCIBO
16 GFA2/10107PSB3 52 VPUMP 88 GND
17 VvVCC 53 NC 89 VCC
18 VCCIB3 54 TDO 90 I015RSB0
19 GFC2/10105PSB3 55 TRST 91 I013RSB0O
20 GEC1/10100PDB3 56 VJTAG 92 I011RSBO
21 GECO0/I0100NDB3 57 GDA1/1060USB1 93 GAC1/I005RSB0O
22 GEA1/I098PDB3 58 GDC0/I1058VDB1 94 GACO0/I004RSBO
23 GEAO0/I0O98NDB3 59 GDC1/1058UDB1 95 GAB1/I003RSB0
24 VMV3 60 I052NDB1 96 GABO/IO02RSB0
25 GNDQ 61 GCB2/1052PDBH1 97 GAA1/I001RSBO
26 GEA2/I097RSB2 62 GCA1/I050PDB1 98 GAAO0/IO00RSBO
27 GEB2/I096RSB2 63 GCAO0/IO50NDB1 99 GNDQ
28 GEC2/1095RSB2 64 GCCO0/I048NDB1 100 VMVO0
29 IO93RSB2 65 GCC1/1048PDB1
30 I092RSB2 66 VCCIB1
31 I091RSB2 67 GND
32 IO90RSB2 68 VCC
33 IO88RSB2 69 I043NDB1
34 I086RSB2 70 GBC2/1043PDB1
35 I085RSB2 71 GBB2/1042PSB1
36 I084RSB2 72 1041NDB1
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Package Pin Assignments

FG896 FG896 FG896
Pin Number |A3PE3000L Function| | Pin Number |A3PE3000L Function| | Pin Number [A3PE3000L Function
E12 1013PDBOV1 F17 1048PDB1V0 G21 I066PDB1V3
E13 I034NDB0OV4 F18 IO50NDB1V1 G22 VCCIB1
E14 1034PDB0OV4 F19 IO58NDB1V2 G23 VMV1
E15 I040NDBOV4 F20 I060PDB1V2 G24 VCC
E16 I049NDB1V1 F21 IO77NDB1V4 G25 GNDQ
E17 1049PDB1V1 F22 I072NDB1V3 G25 GNDQ
E18 I050PDB1V1 F23 I072PDB1V3 G26 VCCIB2
E19 1058PDB1V2 F24 GNDQ G27 I086NDB2V0
E20 IO60NDB1V2 F25 GND G28 I092NDB2V1
E21 I077PDB1V4 F26 VMV2 G29 10100PPB2V2
E22 I068NDB1V3 F26 VMV2 G30 GND
E23 1068PDB1V3 F27 1086PDB2V0 H1 10294PDB7V2
E24 VCCIB1 F28 1092PDB2V1 H2 10294NDB7V2
E25 I074PDB1V4 F29 VCC H3 IO300NDB7V3
E26 VCC F30 I0100NPB2V2 H4 I0300PDB7V3
E27 GBB1/I080PPB1V4 G1 GND H5 10295PDB7V2
E28 VCCIB2 G2 10296NPB7V2 H6 10299PDB7V3
E29 I082NPB2V0 G3 I0306NDB7V4 H7 VCOMPLA
E30 GND G4 10297NDB7V2 H8 GND
F1 10296PPB7V2 G5 VCCIB7 H9 I0O08NDBOVO
F2 VCC G6 GNDQ H10 1008PDBOVO
F3 I0306PDB7V4 G6 GNDQ H11 1018PDB0OV2
F4 10297PDB7V2 G7 VCC H12 I026NPB0OV3
F5 VMV7 G8 VMVO H13 I028NDBOV3
F5 VMV7 G9 VCCIBO H14 1028PDB0OV3
F6 GND G10 I0O10NDBOV1 H15 I038PPBOV4
F7 GNDQ G11 I016NDBOV1 H16 1042NDB1V0
F8 I012NDBOV1 G12 1022PDB0OV2 H17 I052NDB1V1
F9 1012PDB0OV1 G13 1026PPB0OV3 H18 1052PDB1V1
F10 1010PDBOV1 G14 IO38NPBOV4 H19 I062NDB1V2
F11 1016PDB0OV1 G15 IO36NDBOV4 H20 1062PDB1V2
F12 1022NDB0OV2 G16 I046NDB1V0 H21 IO70NDB1V3
F13 IO30NDBOV3 G17 1046PDB1V0 H22 I070PDB1V3
F14 I030PDBOV3 G18 IO56NDB1V1 H23 GND
F15 1036PDB0OV4 G19 I056PDB1V1 H24 VCOMPLB
F16 I048NDB1V0 G20 IO66NDB1V3 H25 GBC2/I1084PDB2V0
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FG896
Pin Number |A3PE3000L Function

L8 10293PDB7V2
L9 I0293NDB7V2
L10 I0307NPB7V4
L11 VCC

L12 VCC

L13 VCC

L14 VCC

L15 VCC

L16 VCC

L17 VCC

L18 VCC

L19 VCC

L20 VCC

L21 I078NPB1V4
L22 I0104NPB2V2
L23 I098NDB2V2
L24 1098PDB2V2
L25 1087PDB2V0
L26 I087NDB2V0
L27 1097PDB2V1
L28 10101PDB2V2
L29 10103PDB2V2
L30 10119NDB3V0
M1 10282NDB7V1
M2 10282PDB7V1
M3 I0292NDB7V2
M4 10292PDB7V2
M5 I0283NDB7V1
M6 10285PDB7V1
M7 10287PDB7V1
M8 10289PDB7V1
M9 I0289NDB7V1
M10 VCCIB7
M11 VCC
M12 GND
M13 GND
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Package Pin Assignments

FG896

Pin Number |A3PE3000L Function
P26 I0111NPB2V3
P27 10105PDB2V2
P28 I0105NDB2V2
P29 GCC2/10117PDB3V0
P30 10117NDB3V0
R1 GFC2/10270PDB6V4
R2 GFB1/10274PPB7V0
R3 VCOMPLF
R4 GFA0/10273NDB6V4
R5 GFBO0/I0274NPB7V0
R6 10271NDB6V4
R7 GFB2/10271PDB6V4
R8 10269PDB6V4
R9 I0269NDB6V4
R10 VCCIB7
R11 VCC
R12 GND
R13 GND
R14 GND
R15 GND
R16 GND
R17 GND
R18 GND
R19 GND
R20 VCC
R21 VCCIB2
R22 GCCO0/I0112NDB2V3
R23 GCB2/10116PDB3V0
R24 10118PDB3V0
R25 10111PPB2V3
R26 10122PPB3V1
R27 GCAO0/I0114NPB3V0
R28 VCOMPLC
R29 GCB1/10113PPB2V3
R30 10115NPB3V0
T I0270NDB6V4
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Package Pin Assignments

FG896
Pin Number |A3PE3000L Function

us I0265NDB6V3
u9 I0263NDB6V3
u10 VCCIB6
u11 VCC

u12 GND
u13 GND
u14 GND
u15 GND
u16 GND
u17 GND
u18 GND
u19 GND
u20 VCC

u21 VCCIB3
u22 10120PDB3V0
u23 10128PDB3V1
u24 10124PDB3V1
u25 10124NDB3V1
uU26 10126PDB3V1
u27 10129PDB3V1
u28 10127PDB3V1
u29 10125PDB3V1
u30 [0121NDB3V0
V1 10268NDB6V4
V2 10262PDB6V3
V3 10260PDB6V3
V4 10252PDB6V2
V5 I0257NPB6V2
V6 1026 1NPB6V3
V7 10255PDB6V2
V8 10259PDB6V3
V9 I0259NDB6V3
V10 VCCIB6
V11 VCC
V12 GND
V13 GND
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FG896
Pin Number |A3PE3000L Function

V14 GND
V15 GND

V16 GND

V17 GND

V18 GND

V19 GND

V20 VCC

V21 VCCIB3
V22 I0120NDB3V0
V23 I0128NDB3V1
V24 10132PDB3V2
V25 10130PPB3V2
V26 10126NDB3V1
V27 I0129NDB3V1
V28 I0127NDB3V1
V29 I0125NDB3V1
V30 10123PDB3V1
W1 10266NDB6V4
W2 10262NDB6V3
W3 I0260NDB6V3
W4 10252NDB6V2
W5 10251NDB6V2
W6 10251PDB6V2
W7 I0255NDB6V2
w8 10249PPB6V1
W9 10253PDB6V2
W10 VCCIB6
W11 VCC
W12 GND
W13 GND
W14 GND
W15 GND
W16 GND
W17 GND
W18 GND
W19 GND

&S Microsemi

Military ProASIC3/EL Low Power Flash FPGAs

Revision 5

4-43



