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ProASIC3E Flash Family FPGAs

Table 2-8 «+ Summary of /0O Input Buffer Power (per pin) — Default /O Software Settings (continued)

VMV Static Power Dynamic Power
(V) PDC2 (mW)! | PAC9 (uWW/MHz)?

HSTL (1) 1.5 0.17 2.03
HSTL (Il) 1.5 0.17 2.03
SSTL2 (1) 25 1.38 4.48
SSTL2 (II) 25 1.38 4.48
SSTL3 (1) 3.3 3.21 9.26
SSTL3 (II) 3.3 3.21 9.26
Differential
LVDS/B-LVDS/M-LVDS 25 2.26 1.50
LVPECL 3.3 5.71 217
Notes:

1. PDC?2 is the static power (where applicable) measured on VMV.
2. PACS is the total dynamic power measured on VCC and VMV.
3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8b specification.

Table 2-9 « Summary of I/O Output Buffer Power (per pin) — Default /0 Software Settings 1

CLoaD VCCI Static Power Dynamic Power
(PF) (V) PDC3 (mW)? PAC10 (WW/MHz)3

Single-Ended
3.3 VLVTTL/LVCMOS 35 3.3 - 474.70
3.3V LVTTL/LVCMOS Wide Range4 35 3.3 - 474.70
2.5V LVCMOS 35 25 - 270.73
1.8 V LVCMOS 35 1.8 - 151.78
1.5V LVCMOS (JESD8-11) 35 1.5 - 104.55
3.3V PCI 10 3.3 - 204.61
3.3V PCI-X 10 3.3 - 204.61
Voltage-Referenced
3.3V GTL 10 3.3 - 24.08
25V GTL 10 25 - 13.52
3.3V GTL+ 10 3.3 - 2410
25V GTL+ 10 25 - 13.54
HSTL (1) 20 1.5 7.08 26.22
HSTL (Il) 20 1.5 13.88 27.22
SSTL2 (1) 30 25 16.69 105.56
SSTL2 (Il) 30 25 25.91 116.60
Notes:
1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
2. PDCa3 is the static power (where applicable) measured on VCCI.
3. PAC10 s the total dynamic power measured on VCC and VCCI.
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
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Power Calculation Methodology

This section describes a simplified method to estimate power consumption of an application. For more
accurate and detailed power estimations, use the SmartPower tool in the Libero SoC software.
The power calculation methodology described below uses the following variables:

» The number of PLLs as well as the number and the frequency of each output clock generated

* The number of combinatorial and sequential cells used in the design

* The internal clock frequencies

* The number and the standard of I/O pins used in the design

* The number of RAM blocks used in the design

+ Toggle rates of 1/0O pins as well as VersaTiles—guidelines are provided in Table 2-11 on
page 2-11.

» Enable rates of output buffers—guidelines are provided for typical applications in Table 2-12 on
page 2-11.

* Read rate and write rate to the memory—guidelines are provided for typical applications in
Table 2-12 on page 2-11. The calculation should be repeated for each clock domain defined in the
design.

Methodology
Total Power Consumption—Pro1aL
ProtaL = Pstat + Poyn
PstaT is the total static power consumption.
Ppyn is the total dynamic power consumption.
Total Static Power Consumption—Pgtat
Pgtar = PDC1 + Niypyts * PDC2 + Noytpyts * PDC3
NinpuTs is the number of 1/O input buffers used in the design.
NouTpuTs is the number of 1/O output buffers used in the design.
Total Dynamic Power Consumption—Ppyy
Povn = Pcrock * Ps-ceLL * Pe-ceL * Pner + Pinputs + Poutputs + PMemory *+ PeiL
Global Clock Contribution—P¢; ock
PcLock = (PAC1 + Ngping * PAC2 + Nrow * PAC3 + Ns_ce * PAC4) * Fork

Nspine is the number of global spines used in the user design—guidelines are provided in the
"Spine Architecture" section of the Global Resources chapter in the ProASIC3E FPGA Fabric
User's Guide.

Nrow is the number of VersaTile rows used in the design—guidelines are provided in the
"Spine Architecture" section of the Global Resources chapter in the ProASIC3E FPGA Fabric
User's Guide.

FcLk is the global clock signal frequency.
Ns_ceLL is the number of VersaTiles used as sequential modules in the design.
PAC1, PAC2, PAC3, and PAC4 are device-dependent.
Sequential Cells Contribution—Pgs._cgp |
PscerL = Ns.ceLL " (PACS + 0ty /2% PACB) * Fo
Ns.ceLL is the number of VersaTiles used as sequential modules in the design. When a
multi-tile sequential cell is used, it should be accounted for as 1.

o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-11 on
page 2-11.

FcLk is the global clock signal frequency.
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User I/0O Characteristics

Timing Model
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Figure 2-2 + Timing Model

VCC =1425V

Operating Conditions: -2 Speed, Commercial Temperature Range (T; = 70°C), Worst-Case
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Figure 2-3 « Input Buffer Timing Model and Delays (example)
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Table 2-14 « Summary of Maximum and Minimum DC Input Levels
Applicable to Commercial and Industrial Conditions

Commercial Industrial?

s IH* s H*
DC I/O Standards MA HA MA HA
3.3V LVTTL/3.3VLVCMOS 10 10 15 15
3.3 V LVCMOS Wide Range 10 10 15 15
2.5V LVCMOS 10 10 15 15
1.8 V LVCMOS 10 10 15 15
1.5V LVCMOS 10 10 15 15
3.3V PCI 10 10 15 15
3.3V PCI-X 10 10 15 15
3.3V GTL 10 10 15 15
25V GTL 10 10 15 15
3.3V GTL+ 10 10 15 15
25V GTL+ 10 10 15 15
HSTL (1) 10 10 15 15
HSTL (II) 10 10 15 15
SSTL2 (1) 10 10 15 15
SSTL2 (II) 10 10 15 15
SSTL3 (1) 10 10 15 15
SSTL3 (II) 10 10 15 15

Notes:

1. Commercial range (0°C < T4 <70°C)

2. Industrial range (—40°C < T4 < 85°C)

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

4. |IH 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.
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Table 2-17 « Summary of /0 Timing Characteristics—Software Default Settings
—2 Speed Grade, Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.425V,
Worst-Case VCCI=3.0V

&S Microsemi

ProASIC3E Flash Family FPGAs

z| e
Equivalent = =
s | 8

Drive Software S @
Default | [

Strength . o | & —

(MA) Drive 2|2 ® |w _ ~|® P
Strength&%gsﬁgﬁgtﬁﬁa?gg
0ption)1;g§ '55*—2'5‘;,:5555;‘;

/O Standard 2 |S| & |2|A|5|F|ls|la|f|F|J|F|F|S
3.3VLVTTL/ 12 12 High| 35 [ - [0.49(2.74(0.03(0.90(1.17(0.32(2.79(2.14(2.45(2.70(4.46(3.81
3.3V LVCMOS
3.3 VLVCMOS| 100 pA 12 High| 35 [ - [0.49(4.24(0.03(1.36(1.78(0.32(4.24(3.25(3.78(4.17(6.77(5.79
Wide Range?
2.5V LVCMOS 12 12 High| 35 [ - [0.49(2.80(0.03(1.13(1.24(0.32(2.85(2.61(2.51(2.61(4.52(4.28
1.8 V LVCMOS 12 12 High| 35 [ - [0.49(2.83(0.03(1.08(1.42(0.32(2.89(2.31(2.79(3.16(4.56(3.98
1.5V LVCMOS 12 12 High| 35 [ - [0.49(3.30(0.03(1.27(1.60(0.32(3.36(2.70(2.96(3.27(5.03(4.37
3.3V PCI Per PCI - High| 10 | 253 [0.49(2.09(0.03|0.78|1.17|0.32|2.13|1.49|2.45(2.70(3.80(3.16
spec
3.3V PCI-X Per PCI-X - High| 10 | 25% [0.49]|2.09(0.03|0.78[1.17|0.32(2.13|1.49|2.45|2.70|3.80(3.16
spec
3.3V GTL 204 - High| 10 [ 25 [0.45(1.55(0.03(2.19 - [0.32[1.52[1.55 - [ - [3.19(3.22
2.5V GTL 204 - High| 10 [ 25 (0.45(1.59(0.03(1.83| — [0.32{1.61[1.59 - [ — [3.28(3.26
3.3V GTL+ 35 - High| 10 [ 25 (0.45(1.53(0.03(1.19 - [0.32(1.56(1.53 - [ — [3.23(3.20
2.5V GTL+ 33 - High| 10 [ 25 (0.45(1.65[0.03(1.13| — [0.32(1.68[1.57 — [ — [3.35(3.24
HSTL (I) 8 - High| 20 [ 50 [0.49(2.37(0.03[1.59 - [0.32(2.42(2.35 - [ - [4.09(4.02
HSTL (ll) 154 - High| 20 [ 25 (0.49(2.26(0.03(1.59 - [0.32(2.30(2.03[ - [ - [3.97(3.70
SSTL2 (I) 15 - High| 30 | 50 ]0.49]1.59|0.03]|1.00] — |0.32]|1.62|1.38] — | — [3.29|3.05
SSTL2 (1) 18 - High| 30 | 25 |0.49|1.62|0.03|1.00] — |0.32|1.65|1.32| — | — [3.32]|2.99
SSTL3 (1) 14 - High| 30 | 50 |0.49]1.72|0.03|0.93] — |0.32|1.75|1.37| — | — [3.42|3.04
SSTL3 (1) 21 - High| 30 | 25 |0.49|1.54|0.03|0.93] — |0.32|1.57|1.25| — | — [3.24|2.92
LVDS/B-LVDS/ 24 - High| - — 10.49|1401003{1.36| — | - | - | - | - | =] -1 -
M-LVDS
LVPECL 24 - High| - - 1049]1.36|0.03[1.22] - | - | - | - | - | -] -1 -
Notes:

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

2.
3.

connectivity. This resistor is not required during normal operation.

Output drive strength is below JEDEC specification.
For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5.

All LVCMQOS 3.3 V software macros support LVCMOS 3.3V wide range as specified in the JESD8b specification.
Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-38 for
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Single-Ended I/O Characteristics
3.3VLVTTL/3.3VLVCMOS

Low-Voltage Transistor-Transistor Logic is a general-purpose standard (EIA/JESD) for 3.3V
applications. It uses an LVTTL input buffer and push-pull output buffer. The 3.3 V LVCMOS standard is

supported as part of the 3.3 V LVTTL support.
Table 2-25 « Minimum and Maximum DC Input and Output Levels

3.3VLVTTL/
3.3V LvVCMOS VIL VIH VOL VOH |IOL|IOH I0OSL IOSH nLt|uH?
Min. Max. Min., Max. Max. Min. Max. Max.

Drive Strength ', Y, ', ', ', V |mA|mA| mA3 mA3  |pA?%|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 4 | 4 27 25 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 24 4 | 4 27 25 10 | 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 8|8 54 51 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 24 8|8 54 51 10 | 10
12 mA -0.3 0.8 2 3.6 0.4 24 12|12 109 103 10 | 10
16 mA -0.3 0.8 2 3.6 0.4 24 |16 |16 127 132 10 | 10
24 mA -0.3 0.8 2 3.6 0.4 24 24|24 181 268 10 | 10
Notes:

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

2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN< VCCI. Input current is

larger when operating outside recommended ranges.
3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

A

R to VCCl fort, -/t /t
. R=1k Lz zL! z18

Test Point R to GND for ty» / t,,/t
1 Test Point © Of iz iz izns

Datapath T 35 pF Enable Path 35 pF for tyy / tyus Itz / ty s
T 35 pF for ty, /{7

Figure 2-6 » AC Loading
Table 2-26 3.3V LVTTL / 3.3 V LVCMOS AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)

0 3.3 1.4 - 35

Note: *Measuring point = Virip. See Table 2-15 on page 2-18 for a complete table of trip points.
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Table 2-36 2.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V

Drive Speed
Strength | Grade | tpout | top | toin | tey [teys |teout | tzo | tzw | tiz | thz | tzus | tzus | Units
4 mA Std. 0.66 | 12.00 | 0.04 [ 1.51|1.66 | 0.43 | 12.23 | 11.61 | 2.72 | 2.20 | 14.46 | 13.85 ns
-1 0.56 | 10.21|0.04 (129|141 0.36 | 1040 | 9.88 | 2.31|1.87 1230 | 11.78 | ns
-2 049 | 896 |0.03|1.13|1.24| 032 | 9.13 | 867 |2.03|1.64 | 10.80 | 10.34 [ ns
8 mA Std. 0.66 | 8.73 |0.04 151|166 | 043 | 8.89 | 801 |3.10|293 | 11.13|10.25| ns
-1 056 | 743 |0.04 (129|141 036 | 7.57 | 6.82 | 2.64 | 249 | 9.47 | 8.72 ns
-2 049 | 652 |0.03|1.13|1.24| 032 | 6.64 | 598 |232]|219| 831 | 7.65 ns
12 mA Std. 0.66 | 6.77 |0.04 151|166 043 | 6.90 | 6.11 | 3.37 | 3.39 | 9.14 | 8.34 ns
-1 0.56 | 5.76 |0.04 (129|141 036 | 5.87 | 520 | 286|289 | 7.77 | 7.10 ns
-2 049 | 5.06 |0.03|1.13|1.24( 032 | 515 | 456 | 2.51|2.53 | 6.82 | 6.23 ns
16 mA Std. 0.66 | 6.31 |0.04 151|166 043 | 6.42 | 573 | 342|352 | 8.66 | 7.96 ns
-1 0.56 | 5.37 |0.04 129|141 036 | 546 | 4.87 |2.91|3.00| 7.37 | 6.77 ns
-2 049 | 471 |0.03 (113|124 032 | 480 | 4.28 | 256|263 | 6.47 | 595 ns
24 mA Std. 0.66 | 593 |0.04 151|166 043 | 6.04 | 570 | 3.49|4.00| 8.28 | 7.94 ns
-1 0.56 | 5.05 |0.04 129|141 036 | 514 | 485 | 297|340 7.04 | 6.75 ns
-2 049 | 443 |0.03 (113|124 032 | 451 | 426 |2.61|299| 6.18 | 593 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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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.

Table 2-41 « Minimum and Maximum DC Input and Output Levels

1L§C\;IIOS VvIL VIH VoL VOH  [IOL|IOH| IOSL | IOSH [IiL"|IH?
Drive Min. Max. Min. Max. Max. Min. Max. | Max.

Strength | V v ' ' \Y; ' mA|mA | mA3 | mA3 |pA%|pat
2 mA -0.3 [0.30*VCCI|0.7*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI |2 | 2 | 16 13 |10 10
4 mA -0.3 [0.30*VCCI|0.7*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI |4 | 4 | 33 25 |10 |10
6 mA -0.3 [0.30*VCCI|0.7*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI |6 | 6 | 39 32 [10]10
8 mA -0.3 [0.30*VCCI|0.7*VCCI| 3.6 |0.25*VCCI| 0.75*VCCI |8 | 8 | 55 66 |10]10
12 mA -0.3 |0.30*VCCl|0.7*VCCI| 36 | 0.25*VCCI | 0.75*VCCI [12]| 12| 55 66 | 10|10
Notes:

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

2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is

larger when operating outside recommended ranges.
3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

A

Rto VCClfort ,/t; /t7 g

R=1k
R to GND for t / t4/ tyng

Test Point

Datapath T 35 pF Enable Path 35 pF for ty / tyus Itz / ty s
T 35 pF for ty, / t 7

Test Point

Figure 2-10 « AC Loading

Table 2-42 - AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)

0 1.5 0.75 - 35

Note: *Measuring point = Virip. See Table 2-15 on page 2-18 for a complete table of trip points.
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Voltage-Referenced I/O Characteristics
3.3VGTL

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 VCCI pin should be connected to 3.3 V.

Table 2-48 « Minimum and Maximum DC Input and Output Levels

3.3VGTL VIL VIH VOL | VOH |IOL|IOH| IOSL IOSH IiL [ IH
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y, ' ' v ' V [mA|mA| mA' mA!  |uA2|pA2
20 mA3 -0.3 |VREF - 0.05[VREF +0.05 3.6 04 - 20|20 181 268 10 | 10
Notes:

1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 85°C junction temperature.

3. Output drive strength is below JEDEC specification.

VTT

GTL 25

T’IOpF

Table 2-49 « AC Waveforms, Measuring Points, and Capacitive Loads

Test Point

Figure 2-12 « AC Loading

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

Note: *Measuring point = Virip. See Table 2-15 on page 2-18 for a complete table of trip points.

Timing Characteristics

Table 2-50 « 3.3 V GTL
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI=3.0 VVREF =0.8V

Speed

Grade toout | tor | ton | tey | teour | ta tzw |tz | tiz | tas | tzus | Units
Std. 0.60 2.08 0.04 2.93 0.43 2.04 2.08 4.27 4.31 ns
-1 0.51 1.77 0.04 2.50 0.36 1.73 1.77 3.63 3.67 ns
-2 0.45 1.55 0.03 219 0.32 1.52 1.55 3.19 3.22 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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Table 2-84 - 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 G H
toHE Enable Hold Time for the Output Data Register G H
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 I,H
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

Note: *See Figure 2-25 on page 2-53 for more information.
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ProASIC3E DC and Switching Characteristics

Table 2-85 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register HH, DOUT
tosup Data Setup Time for the Output Data Register FF, HH
toup Data Hold Time for the Output Data Register FF, HH
tosue Enable Setup Time for the Output Data Register GG, HH
toHE Enable Hold Time for the Output Data Register GG, HH
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
torRECCLR Asynchronous Clear Recovery Time for the Output Data Register LL, HH
toecLka Clock-to-Q of the Output Enable Register HH, EOUT
toesup Data Setup Time for the Output Enable Register JJ, HH
toEHD Data Hold Time for the Output Enable Register JJ, HH
toEsUE Enable Setup Time for the Output Enable Register KK, HH
toEHE Enable Hold Time for the Output Enable Register KK, HH
toecLr2Q Asynchronous Clear-to-Q of the Output Enable Register Il, EOUT
toEREMCLR Asynchronous Clear Removal Time for the Output Enable Register I, HH
toERECCLR Asynchronous Clear Recovery Time for the Output Enable Register I, HH
ticLka Clock-to-Q of the Input Data Register AA EE
tisup Data Setup Time for the Input Data Register CC, AA
tiHD Data Hold Time for the Input Data Register CC, AA
tisue Enable Setup Time for the Input Data Register BB, AA
tiHE Enable Hold Time for the Input Data Register BB, AA
ticLr2Q Asynchronous Clear-to-Q of the Input Data Register DD, EE

Y REMCLR Asynchronous Clear Removal Time for the Input Data Register DD, AA
YRECCLR Asynchronous Clear Recovery Time for the Input Data Register DD, AA

Note: *See Figure 2-26 on page 2-55 for more information.
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ProASIC3E DC and Switching Characteristics

Global Resource Characteristics

A3PE600 Clock Tree Topology

Clock delays are device-specific. Figure 2-38 is an example of a global tree used for clock routing. The
global tree presented in Figure 2-38 is driven by a CCC located on the west side of the A3PE600 device.
It is used to drive all D-flip-flops in the device.

CCC

Central

/ Global Rib

) L o oy oy III

VersaTile
Rows

|

AN

/ Global Spine

Figure 2-38 « Example of Global Tree Use in an A3PE600 Device for Clock Routing

Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include I/O input buffer clock delays, as these are 1/O standard—dependent, and the clock may be driven
and conditioned internally by the CCC module. For more details on clock conditioning capabilities, refer
to the "Clock Conditioning Circuits" section on page 2-70. Table 2-95 on page 2-69, Table 2-96 on
page 2-69, and Table 2-97 on page 2-69 present minimum and maximum global clock delays within the
device. Minimum and maximum delays are measured with minimum and maximum loading.
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ProASIC3E Flash Family FPGAs

Output Signal

period_max Iperiod_mirl

< Ll

Note: Peak-to-peak jitter measurements are defined by Tpeak-to-peak = Tperiod max = Tperiod _min-
Figure 2-39 + Peak-to-Peak Jitter Definition
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ProASIC3E Flash Family FPGAs

Timing Waveforms

= teve e
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Figure 2-41 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-42 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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4 — Package Pin Assignments

PQ208

—— 208-Pin PQFP

Note: This is the top view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/products/fpga-soc/solutions.
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ProASIC3E Flash Family FPGAs

FG256 FG256 FG256
Pin Number [ A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function

A1 GND C5 GACO0/I002NDBOVO E9 I021NDB1V0
A2 GAA0/IO00NDBOVO C6 GAC1/1002PDB0OV0O E10 VCCIB1
A3 GAA1/I000PDBOVO c7 I0O15NDB0V2 E11 VCCIB1
A4 GABO0/IO01NDBOVO Cs8 I015PDB0OV2 E12 VMV1

A5 1005PDB0OVO C9 1020PDB1V0 E13 GBC2/I038PDB2V0
A6 1010PDBOV1 C10 I025NDB1V0 E14 I037NDB2V0
A7 1012PDB0OV2 Cc1 1027PDB1V0 E15 1041NDB2V0
A8 I016NDBOV2 C12 GBCO0/IO33NDB1V1 E16 1041PDB2V0
A9 I023NDB1V0 C13 VCCPLB F1 10124PDB7V0
A10 1023PDB1V0 C14 VMV2 F2 10125PDB7V0
A11 1028NDB1V1 C15 I036NDB2V0 F3 10126PDB7V0
A12 1028PDB1V1 C16 1042PDB2V0 F4 I0130NDB7V1
A13 GBB1/1034PDB1V1 D1 10128PDB7V1 F5 VCCIB7
A14 GBAO0/IO35NDB1V1 D2 10129PDB7V1 F6 GND

A15 GBA1/I035PDB1V1 D3 GAC2/10132PDB7V1 F7 VCC

A16 GND D4 VCOMPLA F8 VCC

B1 GAB2/I0133PDB7V1 D5 GNDQ F9 VCC

B2 GAA2/I0134PDB7V1 D6 IO09NDBOV1 F10 VCC

B3 GNDQ D7 I009PDBOV1 F11 GND

B4 GAB1/I001PDBOVO D8 I013PDBOV2 F12 VCCIB2

B5 I005NDBOVO D9 1021PDB1V0 F13 I038NDB2V0
B6 I010NDBOV1 D10 1025PDB1V0 F14 I040NDB2V0
B7 1012NDB0OV2 D11 I027NDB1V0 F15 1040PDB2V0
B8 1016PDB0OV2 D12 GNDQ F16 1045PSB2V1
B9 I020NDB1V0 D13 VCOMPLB G1 10124NDB7V0
B10 1024NDB1V0 D14 GBB2/I037PDB2V0 G2 I0125NDB7V0
B11 1024PDB1V0 D15 I039PDB2V0 G3 I0126NDB7V0
B12 GBC1/1033PDB1V1 D16 IO39NDB2V0 G4 GFC1/I0120PPB7V0
B13 GBB0/I034NDB1V1 E1 I0128NDB7V1 G5 VCCIB7
B14 GNDQ E2 I0129NDB7V1 G6 VCC
B15 GBA2/1036PDB2V0 E3 I0132NDB7V1 G7 GND
B16 1042NDB2V0 E4 10130PDB7V1 G8 GND

C1 I0133NDB7V1 E5 VMVO0 G9 GND

C2 I0134NDB7V1 E6 VCCIBO G10 GND

C3 VMV7 E7 VCCIBO G11 VCC

C4 VCCPLA ES8 I013NDB0OV2 G12 VCCIB2
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
H19 1067PDB2V1 K11 GND M3 I0189NDB6V2
H20 VCC K12 GND M4 GFA2/I0189PDB6V2
H21 VMV2 K13 GND M5 GFA1/I0190PDB6V2
H22 I074PSB2V2 K14 VCC M6 VCCPLF
J1 10212NDB7V2 K15 VCCIB2 M7 10188NDB6V2
J2 10212PDB7V2 K16 GCC1/1085PPB2V3 M8 GFB2/10188PDB6V2
J3 VMV7 K17 I073NDB2V2 M9 VCC
J4 10206PDB7V1 K18 I073PDB2V2 M10 GND
J5 10204PDB7V1 K19 I081NPB2V3 M11 GND
J6 10210PDB7V2 K20 I075NPB2V2 M12 GND
J7 I0215NDB7V3 K21 I077NDB2V2 M13 GND
J8 VCCIB7 K22 I079NDB2V3 M14 VCC
J9 GND L1 NC M15 GCB2/I089PPB3V0
J10 VCC L2 10196PDB7V0 M16 GCA1/1087PPB3V0
J1 VCC L3 10196NDB7V0 M17 GCC2/I090PPB3V0
J12 VCC L4 GFB0/IO191NPB7V0 M18 VCCPLC
J13 VCC L5 GFA0/I0190NDB6V2 M19 GCA2/1088PDB3V0
J14 GND L6 GFB1/10191PPB7V0 M20 I088NDB3V0
J15 VCCIB2 L7 VCOMPLF M21 1093PDB3V0
J16 I060NDB2V0 L8 GFCO0/I0192NPB7V0 M22 NC
J17 I065NDB2V1 L9 VCC N1 10185PPB6V2
J18 1065PDB2V1 L10 GND N2 I0183NDB6V2
J19 I075PPB2V2 L1 GND N3 VMV6
J20 GNDQ L12 GND N4 GFC2/10187PPB6V2
J21 1077PDB2V2 L13 GND N5 10184PPB6V2
J22 1079PDB2V3 L14 VCC N6 10186PDB6V2
K1 I0200NDB7V1 L15 GCCO0/I085NPB2V3 N7 I0186NDB6V2
K2 10200PDB7V1 L16 GCB1/1086PPB2V3 N8 VCCIB6
K3 GNDQ L17 GCAO0/I087NPB3V0 N9 VCC
K4 10206NDB7V1 L18 VCOMPLC N10 GND
K5 10204NDB7V1 L19 GCBO0/IO86NPB2V3 N11 GND
K6 I0210NDB7V2 L20 I081PPB2V3 N12 GND
K7 GFC1/I0192PPB7V0 L21 I083NDB2V3 N13 GND
K8 VCCIB7 L22 1083PDB2V3 N14 VCC
K9 VCC M1 GNDQ N15 VCCIB3
K10 GND M2 I0185NPB6V2 N16 IO89NPB3V0O
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Package Pin Assignments

FG896 FG896 FG896
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function

T11 VCC u17 GND V23 I0128NDB3V1
T12 GND u18 GND V24 10132PDB3V2
T13 GND u19 GND V25 10130PPB3V2
T14 GND u20 VCC V26 10126NDB3V1
T15 GND u21 VCCIB3 V27 I0129NDB3V1
T16 GND u22 10120PDB3V0 V28 10127NDB3V1
T17 GND u23 10128PDB3V1 V29 I0125NDB3V1
T18 GND u24 10124PDB3V1 V30 10123PDB3V1
T19 GND u25 10124NDB3V1 W1 10266NDB6V4
T20 VCC u26 10126PDB3V1 W2 10262NDB6V3
T21 VCCIB3 u27 10129PDB3V1 W3 10260NDB6V3
T22 I0109NPB2V3 u28 10127PDB3V1 Wz 10252NDB6V2
T23 10116NDB3V0 u29 10125PDB3V1 W5 10251NDB6V2
T24 10118NDB3V0 u30 10121NDB3V0 W6 10251PDB6V2
T25 I0122NPB3V1 V1 I0268NDB6V4 W7 10255NDB6V2
T26 GCA1/10114PPB3V0 V2 10262PDB6V3 W8 10249PPB6V1
T27 GCBO0/IO113NPB2V3 V3 10260PDB6V3 W9 10253PDB6V2
T28 GCA2/I0115PPB3V0 V4 10252PDB6V2 W10 VCCIB6
T29 VCCPLC V5 I0257NPB6V2 W11 VCC

T30 10121PDB3V0 V6 10261NPB6V3 W12 GND

U1 10268PDB6V4 V7 10255PDB6V2 W13 GND

u2 10264NDB6V3 V8 10259PDB6V3 W14 GND

u3 10264PDB6V3 V9 I0259NDB6V3 W15 GND

u4 10258PDB6V3 V10 VCCIB6 W16 GND

us 10258NDB6V3 V11 VCC W17 GND

U6 10257PPB6V2 V12 GND W18 GND

u7 10261PPB6V3 V13 GND W19 GND

us 10265NDB6V3 V14 GND W20 VCC

U9 10263NDB6V3 V15 GND w21 VCCIB3
u10 VCCIB6 V16 GND W22 10134PDB3V2
u11 VCC V17 GND W23 10138PDB3V3
u12 GND V18 GND W24 I0132NDB3V2
U13 GND V19 GND W25 I0136NPB3V2
u14 GND V20 VCC W26 I0130NPB3V2
u15 GND V21 VCCIB3 w27 10141PDB3V3
u16 GND V22 10120NDB3V0 w28 10135PDB3V2
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Datasheet Information

Revision Changes Page
Advance v0.5 The "I/0O User Input/Output" pin description was updated to include information on 2-50
(continued) what happens when the pin is unused.
The "JTAG Pins" section was updated to include information on what happens 2-51
when the pin is unused.
The "Programming" section was updated to include information concerning 2-53
serialization.
The "JTAG 1532" section was updated to include SAMPLE/PRELOAD 2-54
information.
The "DC and Switching Characteristics" chapter was updated with new| Starting
information. on page
3-1
Table 3-6 was updated. 3-5
In Table 3-10, PAC4 was updated. 3-8
Table 3-19 was updated. 3-20
The note in Table 3-24 was updated. 3-23
All Timing Characteristics tables were updated from LVTTL to Register Delays 3-26 to
3-64
The Timing Characteristics for RAM4K9, RAM512X18, and FIFO were updated. 3-74 to
3-79
Frckmax was updated in Table 3-98. 3-80
Advance v0.4 The "Packaging Tables" table was updated. ii
(October 2005)
Advance v0.3 Figure 2-11 was updated. 29
The "Clock Resources (VersaNets)" section was updated. 2-9
The "VersaNet Global Networks and Spine Access" section was updated. 2-9
The "PLL Macro" section was updated. 2-15
Figure 2-27 was updated. 2-28
Figure 2-20 was updated. 2-19
Table 2-5 was updated. 2-25
Table 2-6 was updated. 2-25
The "FIFO Flag Usage Considerations" section was updated. 2-27
Table 2-33 was updated. 2-51
Figure 2-24 was updated. 2-31
The "Cold-Sparing Support" section is new. 2-34
Table 2-45 was updated. 2-64
Table 2-48 was updated. 2-81
Pin descriptions in the "JTAG Pins" section were updated. 2-51
The "Pin Descriptions" section was updated. 2-50
Table 3-7 was updated. 3-6
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