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Table 2-2 «+ Recommended Operating Conditions 1

Symbol Parameter Commercial Industrial Units
Ta Ambient temperature 0to +70 —40 to +85 °C
T, Junction temperature 0 to +85 —40to +100 °C
VCC 1.5V DC core supply voltage 1.425 to 1.575 1.425 t0 1.575 V
VJTAG JTAG DC voltage 1410 3.6 141t 3.6 \%
VPUMP Programming voltage Programming Mode? 3.1510 3.45 3.1510 3.45 \%
Operation3 0to 3.6 0to 3.6 \%
VCCPLL Analog power supply (PLL) 1.425 to 1.575 1.425 10 1.575 \Y,
VCCland VMV * |15V DC supply voltage 1.425t0 1.575 1.425t0 1.575 \%
1.8 V DC supply voltage 1.7t01.9 1.7t01.9 V
2.5V DC supply voltage 23t02.7 2.3t0 2.7 \%
3.3 V DC supply voltage 3.0t0 3.6 3.0t0 3.6 \%
3.0 V DC supply voltage5 2.7t03.6 2.7t03.6 \%
LVDS/B-LVDS/M-LVDS differential I/O 2.375t02.625 | 2.3751t02.625 \Y,
LVPECL differential 1/0 3.0t0 3.6 3.0t0 3.6 V

Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.

2. The programming temperature range supported is Tgmpient = 0°C to 85°C.

3. VPUMP can be left floating during normal operation (not programming mode).

4. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-13 on page 2-16. VMV and VCCI should be at the same voltage within a given I/O bank.
VMYV pins must be connected to the corresponding VCCI pins. See the "VMVx I/O Supply Voltage (quiet)" section on
page 3-1 for further information.

5. 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.

6. 3.3 V wide range is compliant to the JESD8-B specification and supports 3.0 V VCCI operation.

Table 2-3 « Flash Programming Limits — Retention, Storage and Operating Temperature

1

Programming | Program Retention Maximum Storage Maximum Operating Junction
Product Grade Cycles (biased/unbiased) | Temperature Tgyg (°C) 2 Temperature T (°C) 2
Commercial 500 20 years 110 100
Industrial 500 20 years 110 100
Notes:

1. This is a stress rating only; functional operation at any condition other than those indicated is not implied.
2. These limits apply for program/data retention only. Refer to Table 2-1 on page 2-1 and Table 2-2 for device operating
conditions and absolute limits.
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PLL Behavior at Brownout Condition

Microsemi recommends using monotonic power supplies or voltage regulators to ensure proper
power-up behavior. Power ramp-up should be monotonic at least until VCC and VCCPLXL exceed
brownout activation levels. The VCC activation level is specified as 1.1 V worst-case (see Figure 2-1 on
page 2-4 for more details).

When PLL power supply voltage and/or VCC levels drop below the VCC brownout levels (0.75 V £ 0.25
V), the PLL output lock signal goes low and/or the output clock is lost. Refer to the "Power-Up/-Down
Behavior of Low Power Flash Devices" chapter of the ProASIC3E FPGA Fabric User’s Guide for
information on clock and lock recovery.

Internal Power-Up Activation Sequence
1. Core

2. Input buffers
3. Output buffers, after 200 ns delay from input buffer activation

VCC =VCCI + VT
. where VT can be from 0.58 V to 0.9 V (typically 0.75 V)
\Yelo ‘

VCC = 1.575 V—

) Region 4: 1/0 Region 5: I/0 buffers are ON
Region 1: 1/0O Buffers are OFF buffers are ON. and power supplies are within
1/0s are functional specification.
(except differential 1/0s meet the entire datasheet
but slower because VCCI and timer specifications for

speed, VIH / VIL, VOH / VOL,

is below specification. For the
etc.

same reason, input buffers do not
meet VIH / VIL levels, and output
buffers do not meet VOH / VOL levels.

VCC =1.425V—

Region 2: 1/O buffers are ON. Region 3: 1/0 buffers are ON.

1/Os are functional (except differential inputs) 1/0s are functional: /O DC

but slower because VCCI / VCC are below specifications are met,
specification. For the same reason, input but I/Os are slower because
buffers do not meet VIH / VIL levels, and the VCC is below specification.

output buffers do not meet VOH / VOL levels.
Activation trip point:
V,=085V+£0.25V —

Deactivation trip point: - -
V =075V £ 0.25 V Region 1: 1/0 buffers are OFF

Activation trip point: Min VCCI datasheet specification veal
V,=09V£03V voltage at a selected 1/O

Deactivation trip point: standard; i.e., 1425V or 1.7V
Vy4=08V£03V or2.3Vor3.0V

Figure 2-1 » 1/O State as a Function of VCCI and VCC Voltage Levels
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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

Combinational Cell

Combinational Cell

1/0 Module

Non-

Registered

E D

r[}&

) Y
— ——'_jz> X LVPECL

tpp = 0.56 ns top = 0.49 ns

tpp = 1.36 ns
1/0 Module

o (Non-Registered)
Combinational Cell

\

HXI LVTTLLVCMOS

Output drive strength = 12 mA

tpp = 0.87 ns top =27418  High slew rate
— 1/0 Module
Combinational Cell (Non-Registered)
_!\ Y
vo Module {>—-IZI LVTTL/LVCMOS
(Registered) Output drive strength = 24 mA
toy =1.22ns tpp =2.39ns High slew rate
tpp =0.51 ns
LVPECL D Q /O Module
Non-Regist
Combinational Cell (Non-Registered
\ Y
_ ) —X] LVCMOS 1.5V
ticLkg = 0-24 ns ’ Output drive strength = 12 mA
tisup = 0-26 ns top = 0.47 ns top =3.30 ns High slew
Input LVTTL/LVCMOS
Clock 1/0 Module
> D Register Cell combinational Cell Register Cell (Registered)
toy = 0.90 ns
Lo @ M e D Q D Q~[>—-|g
1/0 Module t.~ =0.47 ns GTL+ 3.3V
(Non-Registered PD__ top = 1.53|ns
LVDS, X toikq = 0-53 ns toikq = 0-59 ns toikq = 0.59 ns
BLVDS, tSUD =0.43hs tSUD =043 ps tSUD =0.31ns
M-LvDs I Input LVTTL/LVCMOS nout LVTTLLVCMOS
_ npu
tpy = 1.36 NS Clock 5 D Clock
tpy =0.90 ns toy =0.90 ns
Figure 2-2 + Timing Model

VCC =1425V

Operating Conditions: -2 Speed, Commercial Temperature Range (T; = 70°C), Worst-Case
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Table 2-19 « 1/0 Output Buffer Maximum Resistances’ (continued)

&S Microsemi
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Standard Drive Strength RpuLL-pown (Q)? RpyLL.up (Q)°
3.3V GTL+ 35 mA 12 -

25V GTL+ 33 mA 15 -

HSTL (1) 8 mA 50 50
HSTL (Il) 15 mA 4 25 25
SSTL2 (1) 15 mA 27 31
SSTL2 (I1) 18 mA 13 15
SSTL3 (1) 14 mA 44 69
SSTL3 (1) 21 mA 18 32
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance
values depend on VCCI, drive strength selection, temperature, and process. For board design
considerations and detailed output buffer resistances, use the corresponding IBIS models located on the
Microsemi SoC Products Group website at
www.microsemi.com/index.php?option=com_content&id=1671&lang=en&view=article.

2. R(PULL-DOWN-MAX) = (VOLspec) /lOLspec

R(PULL-UP—MAX) = (VCCImaX - VOHS,DGC) /IOHspeC

4. Output drive strength is below JEDEC specification.

@

Table 2-20 « /0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

R( 1 R 2
(WEAK PULL-UP) (WEAK PULL-DOWN)

(®)] (©)
VCCI Min. Max. Min. Max.
3.3V 10 k 45k 10 k 45k
3.3 V (Wide 10k 45k 10 k 45k
Range 1/Os)
25V 11k 55 k 12 k 74 k
1.8V 18 k 70k 17 k 110 k
1.5V 19 k 90 k 19 k 140 k
Notes:

1. Rweak puLL-up-max) = (VCClmax — VOHspec) / lyyeak puLL-up-miN)
2. Rweak puLL-Down-max) = (VOLspec) / lipyeak puLL-DOWN-MIN)
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Table 2-28 « 3.3 V LVTTL / 3.3 V LVCMOS Low Slew

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Drive Speed

Strength | Grade | tpout | top | toin | tey [teys [teout | tzu | tzw | tiz | thz | tzus | tzus | Units

12 mA Std. 066 | 6.03 |0.04|1.20(1.57| 043 | 6.14 | 5.02 | 3.28 (3.47 | 8.37 | 7.26 ns
-1 0.56 | 513 | 0.041.02(1.33]| 036 | 522 | 427 |279(295| 7.12 | 6.17 ns
-2 049 | 450 |0.03|10.90 (117 | 0.32 | 458 | 3.75 | 245(259 | 6.25 | 5.42 ns

16 mA Std. 066 | 5.62 |0.04|1.20 (157 | 043 | 572 | 472 | 3.32(3.58| 7.96 | 6.96 ns
-1 0.56 | 4.78 | 0.04 |11.02(1.33| 0.36 | 4.87 | 402 |2.83(3.04| 6.77 | 5.92 ns
-2 049 | 420 |0.03|090(1.17] 032 | 427 | 353 |248(2.67| 594 | 520 ns

24 mA Std. 066 | 524 |0.04 1120 (157 | 043 | 534 | 469 |3.39(3.96| 7.58 | 6.93 ns
-1 0.56 | 446 |0.041.02(1.33] 0.36 | 454 | 3.99 |2.88(3.37| 6.44 | 589 ns
-2 049 | 3.92 |0.03|0.90 (117 0.32 | 3.99 | 3.50 |2.53 (296 | 5.66 | 5.17 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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3.3VPCI 3.3V PCI-X

Peripheral Component Interface for 3.3 V standard specifies support for 33 MHz and 66 MHz PCI Bus
applications.

Table 2-45 « Minimum and Maximum DC Input and Output Levels

3.3V PCI/PCI-X VIL VIH VOL | VOH |IOL|IOH| IOSL IOSH |lL'|IH?
Min. Max. Min. Max. Max. Min. Max. Max.

Drive Strength \Y; ' ', Y, Y, V |mA|mA| mA3 mA?  |uA%|pat

Per PCI specification Per PCI curves 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.
4. Currents are measured at 85°C junction temperature.

AC loadings are defined per the PCI/PCI-X specifications for the datapath; Microsemi loadings for enable
path characterization are described in Figure 2-11.

R = 25 S Rto VCCI for tpp (F) Rto VCClfort ;/ty /17

R =
R to GND for t R
Test Point o or DP ( ) Test Point R to GND for tHZ / tZH / tZHS
Datapath Enable Path == 10 pF for tyy, / tys / tz / tris
T 10 pF for tyz / t, 7

Figure 2-11 « AC Loading

AC loadings are defined per PCI/PCI-X specifications for the datapath; Microsemi loading for tristate is
described in Table 2-46.

Table 2-46 « 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 * VCCI for tDP(R) - 10
0.615 * VCCI for tDP(F)

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

Timing Characteristics

Table 2-47 « 3.3 V PCI/PCI-X
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

22:3: tooutr | tor | toin | tey | teys | teout | tzr | tzn | tz | thz | tzus | tzus | Units
Std. 0.66 281 | 0.04 | 1.05 | 1.67 0.43 286 | 200 | 3.28 | 3.61 | 5.09 | 4.23 ns
-1 0.56 239 | 0.04 | 0.89 | 142 0.36 243 | 1.70 | 2.79 | 3.07 | 433 | 3.60 ns
-2 0.49 209 | 0.03 | 0.78 | 1.25 0.32 213 | 149 | 245 | 270 | 3.80 | 3.16 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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HSTL Class |

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

output buffer.
Table 2-60 « Minimum and Maximum DC Input and Output Levels

HSTL Class | VIL VIH VOL VOH IOL(IOH| I0SL IOSH |(IIL |(IIH
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength ' ', Y, Y, v ' mA|mA| mA' mA!  |uA2|pA2
8 mA -0.3 [VREF-0.1|[VREF +0.1| 3.6 04 |VvCCl-04(8| 8 39 32 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.
VTT
HSTL
Class | 50
Test Point
T 20 pF
Figure 2-16 « AC Loading
Table 2-61 « 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 = Vtrip. See Table 2-15 on page 2-18 for a complete table of trip points.
Timing Characteristics
Table 2-62 « HSTL Class |
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI = .4V, VREF =0.75 V
Speed
Grade toour | tor | toin tey | teoutr | ta tzo |tz | tiz | tzs | tzus | Units
Std. 0.66 3.18 0.04 212 0.43 3.24 3.14 5.47 5.38 ns
-1 0.56 2.70 0.04 1.81 0.36 2.75 2.67 4.66 4.58 ns
-2 0.49 2.37 0.03 1.59 0.32 2.42 2.35 4.09 4.02 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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SSTL3 Class Il

Stub-Speed Terminated Logic for 3.3 V memory bus standard (JESD8-8). ProASIC3E devices support
Class Il. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-75 « Minimum and Maximum DC Input and Output Levels

SSTL3 Class Il VIL VIHH VOL VOH IOL[{IOH| IOSL | IOSH |IIL |IIH
Drive Min. Max. Min. Max. | Max. Min. Max. Max.

Strength Y, \Y; ' ' ', ' mA|mA| mA! | mA! [pAZ|pA?
21 mA -0.3 |VREF-0.2(VREF +0.2| 3.6 0.5 [VCCI-0.9(21| 21 109 103 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.

VTT
SSTL3
Class Il 25
Test Point
25

T 30 pF

Figure 2-21 « AC Loading

Table 2-76 « AC Waveforms, Measuring Points, and Capacitive Loads

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (pPF)
VREF - 0.2 VREF + 0.2 1.5 1.5 1.485 30

Note:

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

Timing Characteristics

Table 2-77 « SSTL3 Class Il

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI=3.0V,VREF=1.5V

Speed

Grade toout | tor | ton | tey | teout | ta tzw |tz | tiz | tas | tzus | Units
Std. 0.66 2.07 0.04 1.25 0.43 2.10 1.67 4.34 3.91 ns
-1 0.56 1.76 0.04 1.06 0.36 1.79 1.42 3.69 3.32 ns
-2 0.49 1.54 0.03 0.93 0.32 1.57 1.25 3.24 2.92 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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Output DDR Module
Output DDR
- - - - - -
|
|
|
i i
Data_F AjIE
(from_core) : |
! FF1 \
Bi Out
CL%——{§{>>————Q——1e—Q> 0 i
CLKBUF c! | E|
X i
|
|
D} OUTBUF
Data R j( I 1/
(from core) ! P2
! FF2
|
|
CLR—{ﬁ{:>———o %>
INBUF Cy T
|
i
| DDR_OUT
|
Figure 2-32 +« Output DDR Timing Model
Table 2-91 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
toprocLKQ Clock-to-Out B.E
tbprROCLR2Q Asynchronous Clear-to-Out C,E
tDDROREMCLR Clear Removal C.B
tDDRORECCLR Clear Recovery C.B
tobrOSUD1 Data Setup Data_F A B
tbbrOSUD2 Data Setup Data_R D, B
tDDROHD1 Data Hold Data_F A B
tDDROHDZ Data Hold Data_R D,B
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Timing Characteristics

Table 2-101 « FIFO
Commercial-Case Conditions: T; =70°C, VCC = 1.425V

Parameter Description -2 -1 Std. | Units
tens REN, WEN Setup Time 138 | 1.57 | 1.84 ns
tenH REN, WEN Hold Time 0.02 | 0.02 | 0.02 ns
teks BLK Setup Time 0.19 | 0.22 | 0.26 ns
teKH BLK Hold Time 0.00 | 0.00 | 0.00 ns
tps Input Data (WD) Setup Time 0.18 | 0.21 | 0.25 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 | 0.00 ns
tckar Clock High to New Data Valid on RD (pass-through) 236 | 268 | 3.15 ns
tckaz Clock High to New Data Valid on RD (pipelined) 0.89 | 1.02 | 1.20 ns
tRCKEF RCLK High to Empty Flag Valid 1.72 1 1.96 | 2.30 ns
twekrF WCLK High to Full Flag Valid 1.63 | 1.86 | 2.18 ns
tekaF Clock High to Almost Empty/Full Flag Valid 6.19 | 7.05 | 8.29 ns
trRsTFG RESET Low to Empty/Full Flag Valid 1.69 [ 1.93 | 2.27 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 6.13 | 6.98 | 8.20 ns
trsTBQ RESET Low to Data Out Low on RD (pass-through) 0.92 | 1.05 | 1.23 ns
RESET Low to Data Out Low on RD (pipelined) 092 | 1.05 | 1.23 ns
tREMRSTB RESET Removal 0.29 | 0.33 | 0.38 ns
tRECRSTB RESET Recovery 1.50 | 1.71 | 2.01 ns
tMPWRSTB RESET Minimum Pulse Width 0.21 | 0.24 | 0.29 ns
tcye Clock Cycle Time 3.23 | 3.68 | 4.32 ns
Fmax Maximum Frequency 310 | 272 | 231 MHz

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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PQ208 PQ208 PQ208

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
109 TRST 145 I071NDB2V2 181 I029NDB0OV3
110 VJTAG 146 1071PDB2V2 182 1027PDB0OV3
111 VMV3 147 I067NDB2V1 183 I027NDB0OV3
112 GDAO/IO110NPB3V2 148 1067PDB2V1 184 1023PDB0OV2
113 GDBO0/IO109NPB3V2 149 I065NDB2V1 185 I023NDB0V2
114 GDA1/I0110PPB3V2 150 1065PDB2V1 186 VCCIBO
115 GDB1/I0109PPB3V2 151 GBC2/1060PSB2V0 187 VCC
116 GDC0/I0108NDB3V2 152 GBA2/I058PSB2V0 188 1018PDB0OV2
117 GDC1/I0108PDB3V2 153 GBB2/I059PSB2V0 189 I018NDB0OV2
118 I0105NDB3V2 154 VMV2 190 1015PDB0OV1
119 I0105PDB3V2 155 GNDQ 191 I015NDB0OV1
120 I0101NDB3V1 156 GND 192 1012PSBOV1
121 10101PDB3V1 157 VMV1 193 1011PDBOV1
122 GND 158 GNDQ 194 I011NDBOV1
123 VCCIB3 159 GBA1/I057PDB1V3 195 GND
124 GCC2/I090PSB3V0 160 GBAO0/IO57NDB1V3 196 1008PDBOV1
125 GCB2/1089PSB3V0 161 GBB1/1056PDB1V3 197 IO08NDBOV1
126 NC 162 GND 198 1005PDB0OVO
127 I088NDB3V0 163 GBB0/IO56NDB1V3 199 IO05NDBOVO
128 GCAZ2/1088PDB3V0 164 GBC1/1055PDB1V3 200 VCCIBO
129 GCA1/1087PPB3V0 165 GBCO0/IO55NDB1V3 201 GAC1/1002PDB0OV0O
130 GND 166 1051PDB1V2 202 GACO0/I002NDBOVO
131 VCCPLC 167 I051NDB1V2 203 GAB1/1001PDB0OV0
132 GCAO0/IO87NPB3V0 168 1047PDB1V1 204 GABO/IO01NDBOVO
133 VCOMPLC 169 1047NDB1V1 205 GAA1/1000PDBOVO
134 GCBO0/I086NDB2V3 170 VCCIB1 206 GAAO0/IO00NDBOVO
135 GCB1/1086PDB2V3 171 VCC 207 GNDQ
136 GCC1/1085PSB2V3 172 [043PSB1V1 208 VMVO0
137 I083NDB2V3 173 1041PDB1V1
138 1083PDB2V3 174 1041NDB1V1
139 1081PSB2V3 175 1035PDB1V0
140 VCCIB2 176 I035NDB1V0
141 GND 177 1031PDB0OV3
142 VCC 178 GND
143 I073NDB2V2 179 I031NDBOV3
144 I073PDB2V2 180 1029PDBO0OV3
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PQ208 PQ208 PQ208
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
118 I0134NDB3V2 157 VMV1 196 I011PDBO0OV1
119 10134PDB3V2 158 GNDQ 197 1011NDBOV1
120 I0132NDB3V2 159 GBA1/1081PDB1V4 198 1008PDB0OVO
121 10132PDB3V2 160 GBAO0/IO81NDB1V4 199 IO08NDBOVO
122 GND 161 GBB1/1080PDB1V4 200 VCCIBO
123 VCCIB3 162 GND 201 GAC1/I002PDB0OV0
124 GCC2/10117PSB3V0 163 GBB0/IO80ONDB1V4 202 GACO0/I002NDB0OV0
125 GCB2/10116PSB3V0 164 GBC1/I079PDB1V4 203 GAB1/I001PDB0OVO0
126 NC 165 GBCO0/I079NDB1V4 204 GABO0/IO01NDBOVO
127 10115NDB3V0 166 I074PDB1V4 205 GAA1/1000PDB0OVO
128 GCA2/I0115PDB3V0 167 I074NDB1V4 206 GAA0/IO00NDBOVO
129 GCA1/10114PPB3V0 168 I070PDB1V3 207 GNDQ
130 GND 169 I070NDB1V3 208 VMVO
131 VCCPLC 170 VCCIB1
132 GCA0/I0114NPB3V0 171 VCC
133 VCOMPLC 172 1056PSB1V1
134 GCB0/I0113NDB2V3 173 I055PDB1V1
135 GCB1/I0113PDB2V3 174 I055NDB1V1
136 GCC1/10112PSB2V3 175 I054PDB1V1
137 I0110NDB2V3 176 I054NDB1V1
138 10110PDB2V3 177 I040PDB0OV4
139 10106PSB2V3 178 GND
140 VCCIB2 179 1040NDBOV4
141 GND 180 I037PDB0OV4
142 VCC 181 I037NDBOV4
143 IO99NDB2V2 182 I035PDB0OV4
144 1099PDB2V2 183 I035NDB0OV4
145 I096NDB2V1 184 I032PDB0OV3
146 1096PDB2V1 185 1032NDB0OV3
147 I091NDB2V1 186 VCCIBO
148 1091PDB2V1 187 VCC
149 I088NDB2V0 188 1028PDB0OV3
150 1088PDB2V0 189 1028NDB0OV3
151 GBC2/1084PSB2V0 190 1024PDB0OV2
152 GBAZ2/1082PSB2V0 191 1024NDB0OV2
153 GBB2/1083PSB2V0 192 1021PSB0OV2
154 VMV2 193 I016PDB0OV1
155 GNDQ 194 I016NDBOV1
156 GND 195 GND
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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

FG324 FG324 FG324
Pin Number| A3PE3000 FBGA Pin Number| A3PE3000 FBGA Pin Number| A3PE3000 FBGA
G1 GND J1 10267NDB6V4 L1 I0263NDB6V3
G2 10287PDB7V1 J2 GFA0/10273NDB6V4 L2 VCCIB6
G3 10287NDB7V1 J3 VCOMPLF L3 10259PDB6V3
G4 10283PPB7V1 J4 GFA2/10272PDB6V4 L4 10259NDB6V3
G5 VCCIB7 J5 GFB0/10274NPB7V0 L5 GND
G6 10279PDB7V0 J6 GFCO0/10275NDB7V0 L6 10270NPB6V4
G7 10291NPB7V2 J7 GFC1/10275PDB7V0 L7 VCC
G8 VCC J8 GND L8 VCC
G9 I026NDBOV3 J9 GND L9 GND
G10 I034NDBOV4 J10 GND L10 GND
G1 VCC J1 GND L11 VCC
G12 I094NPB2V1 J12 GCA2/I0115PDB3V0 L12 VCC
G13 1098PDB2V2 J13 GCA1/10114PDB3V0 L13 10132PDB3V2
G14 VCCIB2 J14 GCAO0/10114NDB3V0 L14 GND
G15 GCCO0/10112NPB2V3 J15 GCBO0/10113NDB2V3 L15 I0117NDB3V0
G16 10104PDB2V2 J16 VCOMPLC L16 10128NPB3V1
G17 10104NDB2V2 J17 10120NPB3V0 L17 VCCIB3
G18 GND J18 10108NDB2V3 L18 10124PPB3V1
H1 10267PDB6V4 K1 10263PDB6V3 M1 GND
H2 VCCIB7 K2 GFA1/10273PDB6V4 M2 10255PDB6V2
H3 10283NPB7V1 K3 VCCPLF M3 10255NDB6V2
H4 GFB1/10274PPB7V0 K4 10272NDB6V4 M4 10251PPB6V2
H5 GND K5 GFC2/10270PPB6V4 M5 VCCIB6
H6 10279NDB7V0 K6 GFB2/10271PDB6V4 M6 GEBO0/I0235NDB6V0
H7 VCC K7 10271NDB6V4 M7 GEB1/10235PDB6V0
H8 VCC K8 GND M8 VCC
H9 GND K9 GND M9 10192PPB4V4
H10 GND K10 GND M10 I0154NPB4V0
H11 VCC K11 GND M11 VCC
H12 VCC K12 I0115NDB3V0 M12 GDAO0/I0153NPB3V4
H13 I098NDB2V2 K13 GCB2/I0116PDB3V0 M13 10132NDB3V2
H14 GND K14 I0116NDB3V0 M14 VCCIB3
H15 GCB1/10113PDB2V3 K15 GCC2/10117PDB3V0 M15 10134NDB3V2
H16 GCC1/10112PPB2V3 K16 VCCPLC M16 10134PDB3V2
H17 VCCIB2 K17 10124NPB3V1 M17 10128PPB3V1
H18 10108PDB2V3 K18 10120PPB3V0 M18 GND
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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function
C21 NC E13 1024NDB1V0 G5 10129PDB7V1
C22 VCCIB2 E14 1024PDB1V0 G6 GAC2/10132PDB7V1
D1 NC E15 GBC1/1033PDB1V1 G7 VCOMPLA
D2 NC E16 GBBO0/I0O34NDB1V1 G8 GNDQ
D3 NC E17 GNDQ G9 IO09NDBOV1
D4 GND E18 GBAZ2/1036PDB2V0 G10 I009PDBOV1
D5 GAAO0/IO00NDBOVO E19 I042NDB2V0 G11 1013PDB0OV2
D6 GAA1/I000PDBOVO E20 GND G12 1021PDB1V0
D7 GABO0/IO01NDBOVO E21 NC G13 1025PDB1V0
D8 I005PDBOVO E22 NC G14 I027NDB1V0
D9 1010PDBO0OV1 F1 NC G15 GNDQ
D10 1012PDB0OV2 F2 I0131NDB7V1 G16 VCOMPLB
D11 I016NDBOV2 F3 I0131PDB7V1 G17 GBB2/I037PDB2V0
D12 I023NDB1V0 F4 I0133NDB7V1 G18 1039PDB2V0
D13 1023PDB1V0 F5 I0134NDB7V1 G19 I039NDB2V0
D14 I028NDB1V1 F6 VMV7 G20 1043PDB2V0
D15 1028PDB1V1 F7 VCCPLA G21 I043NDB2V0
D16 GBB1/1034PDB1V1 F8 GACO0/I002NDBOVO G22 NC
D17 GBAO0/IO35NDB1V1 F9 GAC1/I002PDB0OV0O H1 NC
D18 GBA1/I035PDB1V1 F10 I0O15NDB0V2 H2 NC
D19 GND F11 I015PDB0OV2 H3 VCC
D20 NC F12 1020PDB1V0 H4 10128NDB7V1
D21 NC F13 I025NDB1V0 H5 I0129NDB7V1
D22 NC F14 1027PDB1V0 H6 10132NDB7V1
E1 NC F15 GBCO0/IO33NDB1V1 H7 10130PDB7V1
E2 NC F16 VCCPLB H8 VMVO
E3 GND F17 VMV2 H9 VCCIBO
E4 GAB2/I0133PDB7V1 F18 IO36NDB2V0 H10 VCCIBO
E5 GAA2/10134PDB7V1 F19 1042PDB2V0 H11 I013NDB0OV2
E6 GNDQ F20 NC H12 1021NDB1V0
E7 GAB1/1001PDB0OVO F21 NC H13 VCCIB1
E8 IO05NDBOVO F22 NC H14 VCCIB1
E9 IO10NDBOV1 G1 10127NDB7V1 H15 VMV1
E10 I012NDB0V2 G2 10127PDB7V1 H16 GBC2/1038PDB2V0
E11 1016PDB0OV2 G3 NC H17 I037NDB2V0
E12 I020NDB1V0 G4 10128PDB7V1 H18 1041NDB2V0
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FG676 FG676 FG676

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
L17 GND N1 GFBO0/IO191NPB7V0 P11 GND
L18 VCC N2 VCOMPLF P12 GND
L19 VCCIB2 N3 GFB1/10191PPB7V0 P13 GND
L20 1067PDB2V1 N4 10196PDB7V0 P14 GND
L21 I067NDB2V1 N5 GFAO0/I0190NDB6V2 P15 GND
L22 I071PDB2V2 N6 10200PDB7V1 P16 GND
L23 I0O71NDB2V2 N7 I0200NDB7V1 P17 GND
L24 GNDQ N8 VCCIB7 P18 VCC
L25 1082PDB2V3 N9 VCC P19 VCCIB3
L26 I084NDB2V3 N10 GND P20 GCCO0/I085NDB2V3
M1 10198NPB7V0 N11 GND P21 GCC1/1085PDB2V3
M2 10202PDB7V1 N12 GND P22 GCB1/I086PPB2V3
M3 10202NDB7V1 N13 GND P23 I088NPB3V0
M4 10206NDB7V1 N14 GND P24 GCA1/1087PDB3V0
M5 10206PDB7V1 N15 GND P25 VCCPLC
M6 10204NDB7V1 N16 GND P26 VCOMPLC
M7 10204PDB7V1 N17 GND R1 10189NDB6V2
M8 VCCIB7 N18 VCC R2 10185PDB6V2
M9 vcC N19 VCCIB2 R3 10187NPB6V2
M10 GND N20 I079PDB2V3 R4 I0193NPB7V0
M11 GND N21 IO79NDB2V3 R5 GFC2/10187PPB6V2
M12 GND N22 GCA2/1088PPB3V0 R6 GFC1/10192PDB7V0
M13 GND N23 I081NPB2V3 R7 GFC0/I0192NDB7V0
M14 GND N24 GCAO0/I087NDB3V0 R8 VCCIB6
M15 GND N25 GCBO0/IO86NPB2V3 R9 vVcC
M16 GND N26 I083NDB2V3 R10 GND
M17 GND P1 GFA2/I0189PDB6V2 R11 GND
M18 VCC P2 VCCPLF R12 GND
M19 VCCIB2 P3 10193PPB7V0 R13 GND
M20 IO73NDB2V2 P4 I0196NDB7V0 R14 GND
M21 I073PDB2V2 P5 GFA1/10190PDB6V2 R15 GND
M22 I081PPB2V3 P6 10194PDB7V0 R16 GND
M23 I077PDB2V2 P7 I0194NDB7V0 R17 GND
M24 IO77NDB2V2 P8 VCCIB6 R18 VCC
M25 I082NDB2V3 P9 VCC R19 VCCIB3
M26 I083PDB2V3 P10 GND R20 NC
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FG676

Pin Number | A3PE1500 Function
W25 1096PDB3V1
W26 I094NDB3V0
Y1 10175NDB6V1
Y2 10175PDB6V1
Y3 10173NDB6V0
Y4 10173PDB6V0
Y5 GEC1/I0169PPB6V0
Y6 GNDQ
Y7 VMV6
Y8 VCCIB5
Y9 10163NDB5V3
Y10 10159PDB5V3
Y11 10153PDB5V2
Y12 10147PDB5V1
Y13 10139PDB5V0
Y14 10137PDB5V0
Y15 I0125NDB4V1
Y16 10125PDB4V1
Y17 10115NDB4V0
Y18 10115PDB4V0
Y19 VCC
Y20 VPUMP
Y21 VCOMPLD
Y22 VCCPLD
Y23 I0O100NDB3V1
Y24 10100PDB3V1
Y25 IO96NDB3V1
Y26 1098PDB3V1

&S Microsemi

ProASIC3E Flash Family FPGAs
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FG896 FG896 FG896

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function
E17 1049PDB1V1 F23 I072PDB1V3 G29 10100PPB2V2
E18 1050PDB1V1 F24 GNDQ G30 GND
E19 1058PDB1V2 F25 GND H1 10294PDB7V2
E20 I060NDB1V2 F26 VMV2 H2 10294NDB7V2
E21 1077PDB1V4 F27 1086PDB2V0 H3 IO300NDB7V3
E22 I068NDB1V3 F28 1092PDB2V1 H4 I0300PDB7V3
E23 1068PDB1V3 F29 VCC H5 10295PDB7V2
E24 VCCIB1 F30 I0100NPB2V2 H6 10299PDB7V3
E25 1074PDB1V4 G1 GND H7 VCOMPLA
E26 VCC G2 I0296NPB7V2 H8 GND
E27 GBB1/1080PPB1V4 G3 I0306NDB7V4 H9 I008NDBOVO
E28 VCCIB2 G4 10297NDB7V2 H10 1008PDBOVO
E29 I082NPB2V0 G5 VCcCiB7 H11 1018PDB0OV2
E30 GND G6 GNDQ H12 I026NPB0OV3
F1 10296PPB7V2 G7 VCC H13 1028NDB0OV3
F2 VCC G8 VMVO0 H14 1028PDB0OV3
F3 10306PDB7V4 G9 VCCIBO H15 I038PPB0OV4
F4 10297PDB7V2 G10 I0O10NDBOV1 H16 1042NDB1V0
F5 VMV7 G11 I016NDBOV1 H17 I052NDB1V1
F6 GND G12 1022PDB0V2 H18 1052PDB1V1
F7 GNDQ G13 1026PPBOV3 H19 I062NDB1V2
F8 I012NDBOV1 G14 IO38NPB0OV4 H20 1062PDB1V2
F9 I012PDB0OV1 G15 I036NDB0OV4 H21 I070NDB1V3
F10 1010PDBOV1 G16 I046NDB1V0 H22 I070PDB1V3
F11 1016PDBOV1 G17 1046PDB1V0 H23 GND
F12 1022NDB0OV2 G18 IO56NDB1V1 H24 VCOMPLB
F13 IO30NDBOV3 G19 I056PDB1V1 H25 GBC2/1084PDB2V0
F14 I030PDB0OV3 G20 IO66NDB1V3 H26 1084NDB2V0
F15 1036PDB0V4 G21 1066PDB1V3 H27 1096PDB2V1
F16 1048NDB1V0 G22 VCCIB1 H28 I096NDB2V1
F17 1048PDB1V0 G23 VMV1 H29 1089PDB2V0
F18 IO50NDB1V1 G24 VCC H30 I089NDB2V0
F19 I058NDB1V2 G25 GNDQ J1 I0290NDB7V2
F20 1060PDB1V2 G26 VCCIB2 J2 10290PDB7V2
F21 I077NDB1V4 G27 I086NDB2V0 J3 I0302NDB7V3
F22 I072NDB1V3 G28 I092NDB2V1 J4 10302PDB7V3
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Revision Changes Page
Revision 9 (Aug 2009) | All references to speed grade —F have been removed from this document. N/A
Product Brief v1.2
The "Pro I/Os with Advanced |/O Standards" section was revised to add 1-6
definitions of hot-swap and cold-sparing.
DC and Switching|3.3 V LVCMOS and 1.2 V LVCMOS Wide Range support was added to the N/A
Characteristics v1.3 | datasheet. This affects all tables that contained 3.3 V LVCMOS and 1.2 V
LVCMOS data.
IIL and IIH input leakage current information was added to all "Minimum and N/A
Maximum DC Input and Output Levels" tables.
—F was removed from the datasheet. The speed grade is no longer supported. N/A
In the Table 2-2 + Recommended Operating Conditions ' "3.0 V DC supply 2-2
voltage" and note 4 are new.
The Table 2-4 » Overshoot and Undershoot Limits ! table was updated. 2-3
The Table 2-6 * Temperature and Voltage Derating Factors for Timing Delays 2-5
table was updated.
There are new parameters and data was updated in the Table 2-99 « RAM4K9 2-76
table.
There are new parameters and data was updated in the Table 2-100 2-77
* RAM512X18 table.
Revision 8 (Feb 2008) | Table 1-2 « ProASIC3E FPGAs Package Sizes Dimensions is new. 1-11
Product Brief v1.1
Revision 7 (Jun 2008) | The title of Table 2-4 < Overshoot and Undershoot Limits ' was modified to 2-3
DC and Switching | Fémove "as measured on quiet 1/0s." Table note 2 was revised to remove
Characteristics v1.2 | "estimated SSO density over cycles." Table note 3 was deleted.
Table 2-78 + LVDS Minimum and Maximum DC Input and Output Levels was 2-50
updated.
Revision 6 (Jun 2008) | The A3PE6B00 "FG484" table was missing G22. The pin and its function were 4-27
added to the table.
Revision 5 (Jun 2008) | The naming conventions changed for the following pins in the "FG484" for the 4-22
Packaging v1.4 A3PE600:
Pin Number New Function Name
J19 I045PPB2V1
K20 I045NPB2V1
M2 I0114NPB6V1
N1 10114PPB6V1
N4 GFC2/I0115PPB6V1
P3 I0115NPB6V1
Revision 4 (Apr 2008) | The product brief portion of the datasheet was divided into two sections and given N/A
Product Brief v1.0 a version number, starting at v1.0. The first section of the document includes
features, benefits, ordering information, and temperature and speed grade
offerings. The second section is a device family overview.
Packaging v1.3 The "FG324" package diagram was replaced. 4-12
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