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1.8 VLVCMOS
Low-Voltage CMOS for 1.8 V is an extension of the LVCMOS standard (JESD8-5) used for general-

purpose 1.8 V applications. It uses a 1.8 V input buffer and a push-pull output buffer.

Table 2-37 * Minimum and Maximum DC Input and Output Levels

&S Microsemi

ProASIC3E Flash Family FPGAs

1Li?c\llwos VL VIH VOL | VOH |[IOL|IOH| IOSL IOSH  |IL! K2
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength| V v ', Y, ', ', mA|mA| mA3 mA3  |pA%|pA?
2 mA -0.3 [0.35*VCCI|0.65*VCCI| 3.6 | 045 [VCCI-045|2 | 2 11 9 10 | 10
4 mA -0.3 [0.35*VCCI|0.65*VCCI| 3.6 | 0.45 [VCCI-0.45|4 | 4 22 17 10 | 10
6 mA -0.3 [0.35*VCCI|0.65*VCCI| 3.6 | 045 [VCCI-0.45|6 | 6 44 35 10 | 10
8 mA -0.3 [0.35*VCCI|0.65*VCCI| 3.6 | 045 [VCCI-0.45|8 | 8 51 45 10 | 10
12mA | -0.3 [0.35*VCCI|0.65*VCCI| 36 | 045 [VCCI-0.45|12]| 12 74 91 10 | 10
16 mA | -0.3 [0.35*VCCI|0.65*VCCI| 36 | 045 [VCCI-0.45|16]| 16 74 91 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.
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Figure 2-9 + AC Loading

Table 2-38 - AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 1.8 0.9 - 35
Note: *Measuring point = Virip. See Table 2-15 on page 2-18 for a complete table of trip points.
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ProASIC3E DC and Switching Characteristics

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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3.3VGTL+

Gunning Transceiver Logic Plus is a high-speed bus standard (JESDS8-3). It provides a differential
amplifier input buffer and an open-drain output buffer. The VCCI pin should be connected to 3.3 V.

Table 2-54 « Minimum and Maximum DC Input and Output Levels

3.3V GTL+ VIL VIH VOL | VOH [IOL|IOH| IOSL IOSH IiL [ IIH
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength ' ' ', ' ' V |mA|mA| mA’ mA!  |pA2|pA2
35 mA -0.3 |VREF-0.1|VREF +0.1| 3.6 0.6 - 35135 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.

VTT

GTL+ 25

T1OpF

Table 2-55 - AC Waveforms, Measuring Points, and Capacitive Loads

Test Point

Figure 2-14 « AC Loading

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
VREF - 0.1 VREF + 0.1 1.0 1.0 1.5 10

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

Timing Characteristics

Table 2-56 < 3.3 V GTL+
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.425 V,
Worst-Case VCCI=3.0V,VREF=1.0V

Speed

Grade toour | tor | toin | tey | teour | tz tzw |tz | tiz | tas | tzws | Units
Std. 0.60 2.06 0.04 1.59 0.43 2.09 2.06 4.33 4.29 ns
-1 0.51 1.75 0.04 1.35 0.36 1.78 1.75 3.68 3.65 ns
-2 0.45 1.53 0.03 1.19 0.32 1.56 1.53 3.23 3.20 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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ProASIC3E DC and Switching Characteristics

HSTL Class Il

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

Table 2-63 « Minimum and Maximum DC Input and Output Levels

HSTL Class |l VIL VIH VOL VOH |IOL|IOH| IOSL IOSH |(IiL |IIH
Drive Min. Max. Min. Max. | Max., Min. Max. Max.
Strength ' ' \Y; v v ' mA[mA| mA! mA!  [uAZ|pAZ2
15 mA3 -0.3 [VREF-0.1(VREF +0.1| 3.6 0.4 |VCCI-0.4]|15]15 55 66 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
HSTL
Class Il > 25
Test Point
T 20 pF
Figure 2-17 « AC Loading
Table 2-64 « AC Waveforms, Measuring Points, and Capacitive Loads
Measuring
Input Low (V) Input High (V) Point* (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 = Virip. See Table 2-15 on page 2-18 for a complete table of trip points.
Timing Characteristics
Table 2-65 « HSTL Class I
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI=1.4V,VREF =0.75V
Speed
Grade toout | tor | ton | tey | teour | ta tzw |tz | tiz | tas | tzus | Units
Std. 0.66 3.02 0.04 212 0.43 3.08 2.71 5.32 4.95 ns
-1 0.56 2.57 0.04 1.81 0.36 2.62 2.31 4.52 4.21 ns
-2 0.49 2.26 0.03 1.59 0.32 2.30 2.03 3.97 3.70 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 |

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

Table 2-72 « Minimum and Maximum DC Input and Output Levels

SSTL3 Class | VIL VIH VOL VOH IOL|IOH| IOSL IOSH |IIL |IIH
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength \Y; ', ', v ' \Y; mA|mA| mA' mA! |pAZ|pA2
14 mA -0.3 |VREF - 0.2|VREF +0.2| 3.6 0.7 |VCCI-1.1|14 |14 54 51 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 | 50
Test Point
25

T 30 pF

Table 2-73 - AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-20 « AC Loading

Measuring
Input Low (V) Input High (V) Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (PF)
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 2-74 « SSTL3 Class |
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.425 V,
Worst-Case VCCI=3.0V, VREF=15V

Speed

Grade tooutr | tor | toin | tey | teout | tzL tzu [tz | thiz | tzus | tzus | Units
Std. 0.66 2.31 0.04 1.25 0.43 2.35 1.84 4.59 4.07 ns
-1 0.56 1.96 0.04 1.06 0.36 2.00 1.56 3.90 3.46 ns
-2 0.49 1.72 0.03 0.93 0.32 1.75 1.37 3.42 3.04 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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ProASIC3E DC and Switching Characteristics

Timing Characteristics

Table 2-93 « Combinatorial Cell Propagation Delays

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

Combinatorial Cell Equation Parameter -2 -1 Std. Units
INV Y=1A trp 0.40 0.46 0.54 ns
AND2 Y=A'B trp 0.47 0.54 0.63 ns
NAND2 Y =I!(A-B) tep 0.47 0.54 0.63 ns
OR2 Y=A+B tep 0.49 0.55 0.65 ns
NOR2 Y =1(A+B) trp 0.49 0.55 0.65 ns
XOR2 Y=A®B tep 0.74 0.84 0.99 ns
MAJ3 Y =MAJ(A, B, C) tep 0.70 0.79 0.93 ns
XOR3 Y=A®B®C teD 0.87 | 1.00 | 1.17 ns
MUX2 Y=AIS+BS tep 0.51 0.58 0.68 ns
AND3 Y=A'B-C tpp 0.56 0.64 0.75 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.

VersaTile Specifications as a Sequential Module

The ProASIC3E library offers a wide variety of sequential cells, including flip-flops and latches. Each has
a data input and optional enable, clear, or preset. In this section, timing characteristics are presented for
a representative sample from the library. For more details, refer to the Fusion, IGLOO/e, and ProASIC3/E

Macro Library Guide.
Data Out Data Out
D Q D aF—
DFN1 Enl DFEN1E1
CLK} CLKN,
PRE
Data Out Data Out
—D Q D Q
DFN1C1 Enl pFI1E1P
CLK K CLK>
CLR

Figure 2-36 « Sample of Sequential Cells
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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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Timing Characteristics

Table 2-99 - RAM4K9
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

Parameter Description -2 | -1 | Std. | Units
tas Address setup time 0.25(0.280.33| ns
tAH Address hold time 0.00|0.00|0.00| ns
tens REN, WEN setup time 0.14(0.16|0.19| ns
teNH REN, WEN hold time 0.1010.11]0.13| ns
teks BLK setup time 0.23(0.2710.31| ns
tekH BLK hold time 0.0210.02{0.02| ns
tbs Input data (DIN) setup time 0.1810.2110.25| ns
toH Input data (DIN) hold time 0.00(0.000.00| ns
tcka1 Clock High to new data valid on DOUT (output retained, WMODE = 0) 1.7912.03(2.39| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 2.36|2.68|3.15| ns
tcka2 Clock High to new data valid on DOUT (pipelined) 0.89]1.0211.20| ns

tCZCWWL1 Address collision clk-to-clk delay for reliable write after write on same|0.33|0.28 [0.25| ns
address—Applicable to Closing Edge

1

tcocwwH Address collision clk-to-clk delay for reliable write after write on same | 0.30|0.26 |0.23 | ns
address—Applicable to Rising Edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same | 0.45|0.38 | 0.34| ns

address—Applicable to Opening Edge

tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same | 0.49 | 0.42 [ 0.37 | ns
address— Applicable to Opening Edge

trsTBQ RESET Low to data out Low on DO (flow-through) 0.92(1.05|1.23| ns

RESET Low to Data Out Low on DO (pipelined) 092]1.05[1.23| ns
tremrste | RESET removal 0.2910.3310.38| ns
trecrste | RESET recovery 1.50[1.71]2.01| ns
tvpwrsts | RESET minimum pulse width 0211024029 ns
tcye Clock cycle time 3.2313.68|4.32| ns
Fmax Maximum frequency 310 | 272 | 231 | MHz
Notes:

1. For more information, refer to the application note Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based c¢SoCs and FPGAs.

2. 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 — Pin Descriptions and Packaging

Supply Pins

GND Ground
Ground supply voltage to the core, 1/0O outputs, and I/O logic.
GNDQ Ground (quiet)

Quiet ground supply voltage to input buffers of I/O banks. Within the package, the GNDQ plane is
decoupled from the simultaneous switching noise originated from the output buffer ground domain. This
minimizes the noise transfer within the package and improves input signal integrity. GNDQ must always
be connected to GND on the board.

VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5 V. VCC is required for powering the JTAG state machine
in addition to VJTAG. Even when a device is in bypass mode in a JTAG chain of interconnected devices,
both VCC and VJTAG must remain powered to allow JTAG signals to pass through the device.

VCCIBx 1/0 Supply Voltage

Supply voltage to the bank's 1/0 output buffers and I/O logic. Bx is the /O bank number. There are up to
eight 1/0 banks on low power flash devices plus a dedicated VJTAG bank. Each bank can have a
separate VCCI connection. All I/Os in a bank will run off the same VCCIBx supply. VCCI can be 1.5V,
1.8V, 2.5V, or 3.3V, nominal voltage. In general, unused I/0O banks should have their corresponding
VCCIX pins tied to GND. If an output pad is terminated to ground through any resistor and if the
corresponding VCCIX is left floating, then the leakage current to ground is ~ OuA. However, if an output
pad is terminated to ground through any resistor and the corresponding VCCIX grounded, then the
leakage current to ground is ~ 3 uA. For unused banks the aforementioned behavior is to be taken into
account while deciding if it's better to float VCCIX of unused bank or tie it to GND.

VMVx 1/0 Supply Voltage (quiet)

Quiet supply voltage to the input buffers of each I/O bank. x is the bank number. Within the package, the
VMV plane biases the input stage of the 1/Os in the 1/0 banks. This minimizes the noise transfer within
the package and improves input signal integrity. Each bank must have at least one VMV connection, and
no VMV should be left unconnected. All I/Os in a bank run off the same VMVx supply. VMV is used to
provide a quiet supply voltage to the input buffers of each 1/0O bank. VMVx can be 1.5V, 1.8V, 25V, or
3.3V, nominal voltage. Unused I/O banks should have their corresponding VMV pins tied to GND. VMV
and VCCI should be at the same voltage within a given I/O bank. Used VMV pins must be connected to
the corresponding VCCI pins of the same bank (i.e., VMVO0 to VCCIB0, VMV1 to VCCIB1, etc.).

VCCPLA/BI/C/D/E/F PLL Supply Voltage

Supply voltage to analog PLL, nominally 1.5 V.

When the PLLs are not used, the place-and-route tool automatically disables the unused PLLs to lower
power consumption. The user should tie unused VCCPLx and VCOMPLx pins to ground. Microsemi
recommends tying VCCPLx to VCC and using proper filtering circuits to decouple VCC noise from the
PLLs. Refer to the PLL Power Supply Decoupling section of the "Clock Conditioning Circuits in Low
Power Flash Devices and Mixed Signal FPGAs" chapter of the ProASIC3E FPGA Fabric User’s Guide
for a complete board solution for the PLL analog power supply and ground.

There are six VCCPLX pins on ProASIC3E devices.

VCOMPLA/B/C/D/EIF PLL Ground

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

There are six VCOMPL pins (PLL ground) on ProASIC3E devices.
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Pin Descriptions and Packaging

VJTAG JTAG Supply Voltage

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

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

VPUMP Programming Supply Voltage
For programming, VPUMP should be 3.3 V nominal. During normal device operation, VPUMP can be left

floating or can be tied (pulled up) to any voltage between 0 V and the VPUMP maximum. Programming
power supply voltage (VPUMP) range is listed in the datasheet.

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

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

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

User-Defined Supply Pins

VREF 1/0 Voltage Reference

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

User Pins

/10 User Input/Output
The 1/0O pin functions as an input, output, tristate, or bidirectional buffer. Input and output signal levels are
compatible with the I/O standard selected.

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

Unused 1/Os are configured as follows:
* Output buffer is disabled (with tristate value of high impedance)
* Input buffer is disabled (with tristate value of high impedance)
*  Weak pull-up is programmed
GL Globals
GL I/Os have access to certain clock conditioning circuitry (and the PLL) and/or have direct access to the

global network (spines). Additionally, the global 1/Os can be used as regular I/Os, since they have
identical capabilities. Unused GL pins are configured as inputs with pull-up resistors.

See more detailed descriptions of global I/0 connectivity in the "Clock Conditioning Circuits in Low Power
Flash Devices and Mixed Signal FPGAs" chapter of the ProASIC3E FPGA Fabric User’s Guide. All
inputs labeled GC/GF are direct inputs into the quadrant clocks. For example, if GAAO is used for an
input, GAA1 and GAA2 are no longer available for input to the quadrant globals. All inputs labeled
GC/GF are direct inputs into the chip-level globals, and the rest are connected to the quadrant globals.
The inputs to the global network are multiplexed, and only one input can be used as a global input.
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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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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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FG324 FG324 FG324

Pin Number| A3PE3000 FBGA Pin Number| A3PE3000 FBGA Pin Number| A3PE3000 FBGA
N1 10247NDB6V1 R1 10245NDB6V1 U1 10241NDB6VO
N2 10247PDB6V1 R2 VCCIB6 u2 GEA2/I10233PPB5V4
N3 I0251NPB6V2 R3 GEA1/10234PPB6V0 U3 GEC2/10231PPB5V4
N4 GECO0/10236NDB6V0 R4 10232NDB5V4 U4 VCCIB5
N5 VCOMPLE R5 GEB2/10232PDB5V4 us GNDQ
N6 10212NDB5V2 R6 10214NDB5V2 U6 10208PDB5V1
N7 10212PDB5V2 R7 10202PDB5V1 u7 10198PPB5V0
N8 I0192NPB4V4 R8 10194PDB5V0 us VCCIB5
N9 10174PDB4V2 R9 10186PDB4V4 U9 I0182NPB4V3
N10 10170PDB4V2 R10 10178PDB4V3 u10 I0180NPB4V3
N11 GDA2/I0154PPB4V0 R11 10168NSB4V1 u11 VCCIB4
N12 GDB2/I0155PPB4V0 R12 10164PDB4V1 u12 10166PPB4V1
N13 GDA1/I0153PPB3V4 R13 GDC2/10156PDB4V0 u13 10162PDB4V1
N14 VCOMPLD R14 TCK u14 GNDQ
N15 GDBO0/I0152NDB3V4 R15 VPUMP u15 VCCIB4
N16 GDB1/10152PDB3V4 R16 TRST u16 TMS
N17 I0138NDB3V3 R17 VCCIB3 u17 VMV3
N18 10138PDB3V3 R18 10142NDB3V3 u18 I0146NDB3V4
P1 10245PDB6V1 T 10241PDB6V0O V1 GND
P2 GNDQ T2 GEAO0/10234NPB6V0 V2 10218NDB5V3
P3 VMV6 T3 10233NPB5V4 V3 10218PDB5V3
P4 GEC1/10236PDB6V0 T4 10231NPB5V4 V4 10206NDB5V1
P5 VCCPLE T5 VMV5 V5 10206PDB5V1
P6 10214PDB5V2 T6 10208NDB5V1 V6 I0198NPB5V0
P7 VCCIB5 T7 10202NDB5V1 V7 GND
P8 GND T8 10194NDB5V0 V8 I0190NDB4V4
P9 10174NDB4V2 T9 10186NDB4V4 V9 10190PDB4V4
P10 10170NDB4V2 T10 I0178NDB4V3 V10 10182PPB4V3
P11 GND T11 I0166NPB4V1 V11 10180PPB4V3
P12 VCCIB4 T12 I0164NDB4V1 V12 GND
P13 I0155NPB4V0 T13 I0156NDB4V0 V13 10162NDB4V1
P14 VCCPLD T14 VMV4 V14 I0160NDB4V0
P15 VJTAG T15 TDI V15 10160PDB4V0
P16 GDCO0/I0151NDB3V4 T16 GNDQ V16 I0158NDB4V0
P17 GDC1/10151PDB3V4 T17 TDO V17 10158PDB4V0
P18 10142PDB3V3 T18 10146PDB3V4 V18 GND
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FG484 FG484 FG484
Pin Number | A3PE600 Function Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function
A1 GND AA15 NC B7 1007PDB0OV1
A2 GND AA16 I071NDB4V0 B8 I011NDBOV1
A3 VCCIBO AA17 I071PDB4V0 B9 I017NDBOV2
A4 IO06NDBOV1 AA18 NC B10 1014PDB0OV2
A5 1006PDB0OV1 AA19 NC B11 1019PDB0OV2
A6 IO08NDBOV1 AA20 NC B12 1022NDB1V0
A7 I008PDB0OV1 AA21 VCCIB3 B13 I026NDB1V0
A8 I011PDBOV1 AA22 GND B14 NC
A9 1017PDB0OV2 AB1 GND B15 NC
A10 I018NDB0OV2 AB2 GND B16 IO30NDB1V1
A11 1018PDB0OV2 AB3 VCCIB5 B17 1030PDB1V1
A12 1022PDB1V0 AB4 I097NDB5V2 B18 1032PDB1V1
A13 1026PDB1V0 AB5 I097PDB5V2 B19 NC
A14 I029NDB1V1 AB6 I0O93NDB5V1 B20 NC
A15 1029PDB1V1 AB7 I093PDB5V1 B21 VCCIB2
A16 I031NDB1V1 AB8 I087NDB5V0 B22 GND
A17 1031PDB1V1 AB9 I087PDB5V0 C1 VCCIB7
A18 I032NDB1V1 AB10 NC Cc2 NC
A19 NC AB11 NC C3 NC
A20 VCCIB1 AB12 IO75NDB4V1 c4 NC
A21 GND AB13 I075PDB4V1 C5 GND
A22 GND AB14 I072NDB4V0 Cc6 I004NDBOVO
AA1 GND AB15 I072PDB4V0 Cc7 1004PDBO0OVO
AA2 VCCIB6 AB16 I073NDB4V0 C8 VCC
AA3 NC AB17 I073PDB4V0 C9 VCC
AA4 1098PDB5V2 AB18 NC C10 I014NDBOV2
AA5 I096NDB5V2 AB19 NC Cc1 I019NDBOV2
AAB 1096PDB5V2 AB20 VCCIB4 C12 NC
AA7 I086NDB5V0 AB21 GND C13 NC
AA8 1086PDB5V0 AB22 GND C14 VCC
AA9 1085PDB5V0 B1 GND C15 VCC
AA10 I085NDB5V0 B2 VCCIB7 C16 NC
AA11 I078PPB4V1 B3 NC C17 NC
AA12 IO79NDB4V1 B4 IO03NDBOVO C18 GND
AA13 I079PDB4V1 B5 I003PDBO0OVO C19 NC
AA14 NC B6 IO07NDBOV1 C20 NC
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FG434 FG484 FG484

Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function Pin Number | A3PEG600 Function
H19 1041PDB2V0 K11 GND M3 10117NDB6V1
H20 VCC K12 GND M4 GFA2/10117PDB6V1
H21 NC K13 GND M5 GFA1/10118PDB6V1
H22 NC K14 VCC M6 VCCPLF
J1 10123NDB7V0 K15 VCCIB2 M7 10116NDB6V1
J2 10123PDB7V0 K16 GCC1/1050PPB2V1 M8 GFB2/10116PDB6V1
J3 NC K17 I044NDB2V1 M9 VCC
J4 10124PDB7V0 K18 1044PDB2V1 M10 GND
J5 10125PDB7V0 K19 I049NPB2V1 M11 GND
J6 10126PDB7V0 K20 I045NPB2V1 M12 GND
J7 I0130NDB7V1 K21 I048NDB2V1 M13 GND
J8 VCCIB7 K22 I046NDB2V1 M14 VCC
J9 GND L1 NC M15 GCB2/1054PPB3V0
J10 VCC L2 10122PDB7V0 M16 GCA1/1052PPB3V0
J1 VCC L3 10122NDB7V0 M17 GCC2/I055PPB3V0
J12 VCC L4 GFBO/IO119NPB7V0 M18 VCCPLC
J13 VCC L5 GFAO0/I0118NDB6V1 M19 GCA2/I053PDB3V0
J14 GND L6 GFB1/I0119PPB7V0 M20 I053NDB3V0
J15 VCCIB2 L7 VCOMPLF M21 1056PDB3V0
J16 I038NDB2V0 L8 GFCO0/I0120NPB7V0 M22 NC
J17 I040NDB2V0 L9 VCC N1 10114PPB6V1
J18 1040PDB2V0 L10 GND N2 I0111NDB6V1
J19 1045PPB2V1 L11 GND N3 NC
J20 NC L12 GND N4 GFC2/10115PPB6V1
J21 1048PDB2V1 L13 GND N5 10113PPB6V1
J22 1046PDB2V1 L14 VCC N6 10112PDB6V1
K1 10121NDB7V0 L15 GCCO0/IO50NPB2V1 N7 10112NDB6V1
K2 10121PDB7V0 L16 GCB1/1051PPB2V1 N8 VCCIB6
K3 NC L17 GCAO0/I052NPB3V0 N9 VCC
K4 10124NDB7V0 L18 VCOMPLC N10 GND
K5 I0125NDB7V0 L19 GCBO0/IO51NPB2V1 N11 GND
K6 I0126NDB7V0 L20 I049PPB2V1 N12 GND
K7 GFC1/I0120PPB7V0 L21 I047NDB2V1 N13 GND
K8 VCCIB7 L22 1047PDB2V1 N14 VCC
K9 VCC M1 NC N15 VCCIB3
K10 GND M2 I0114NPB6V1 N16 IO54NPB3V0
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Package Pin Assignments

FG676 FG676 FG676

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
AD5 10162PDB5V3 AE15 I0134NDB4V2 AF25 GND
AD6 I0160NDB5V3 AE16 I0133NDB4V2 AF26 GND
AD7 10161NDB5V3 AE17 10127NDB4V2 B1 GND
AD8 10154NDB5V2 AE18 I0130NDB4V2 B2 GND
AD9 10148PDB5V1 AE19 10126NDB4V1 B3 GND
AD10 10151PDB5V2 AE20 10124NDB4V1 B4 GND
AD11 10144PDB5V1 AE21 I0120NDB4V1 B5 I006PDBOVO
AD12 10140PDB5V0 AE22 10116PDB4V0 B6 I004NDBOVO
AD13 10143PDB5V1 AE23 GDC2/10113PDB4V0 B7 I007NDBOVO
AD14 10141PDB5V0 AE24 GDA2/10111PDB4V0 B8 I011NDBOV1
AD15 10134PDB4V2 AE25 GND B9 IO10NDBOV1
AD16 10133PDB4V2 AE26 GND B10 I016NDBOV2
AD17 10127PDB4V2 AF1 GND B11 IO20NDBOV2
AD18 10130PDB4V2 AF2 GND B12 1024NDB0OV3
AD19 10126PDB4V1 AF3 GND B13 I023NDB0V2
AD20 10124PDB4V1 AF4 GND B14 I028NDB0OV3
AD21 10120PDB4V1 AF5 I0158NPB5V2 B15 I0O31NDBOV3
AD22 I0114NPB4V0 AF6 I0157NPB5V2 B16 1032PDB1V0
AD23 TDI AF7 I0152NPB5V2 B17 1036PDB1V0
AD24 GNDQ AF8 10146NDB5V1 B18 I037PDB1V0
AD25 GDAO0/I0110NDB3V2 AF9 10146PDB5V1 B19 I042NPB1V1
AD26 GDA1/10110PDB3V2 AF10 I0149NDB5V1 B20 I041NDB1V1
AE1 GND AF11 10149PDB5V1 B21 I044NDB1V1
AE2 GND AF12 10145NDB5V1 B22 I049NDB1V2
AE3 GND AF13 10145PDB5V1 B23 IO50NDB1V2
AE4 10164NDB5V3 AF14 10136NDB5V0 B24 GBCO0/IO55NDB1V3
AE5 10162NDB5V3 AF15 10136PDB5V0 B25 GND
AE6 10158PPB5V2 AF16 I0131NDB4V2 B26 GND
AE7 10157PPB5V2 AF17 10131PDB4V2 C1 GND
AE8 10152PPB5V2 AF18 10128NDB4V2 C2 GND
AE9 10148NDB5V1 AF19 10128PDB4V2 C3 GND
AE10 I0151NDB5V2 AF20 10122NDB4V1 C4 GND
AE11 10144NDB5V1 AF21 10122PDB4V1 C5 GAA2/10221PDB7V3
AE12 I0140NDB5V0 AF22 I0116NDB4V0 Cc6 1004PDBOVO
AE13 I0143NDB5V1 AF23 10113NDB4V0 C7 I007PDBOVO
AE14 I0141NDB5V0 AF24 I0111NDB4V0 Cs8 1011PDBOV1
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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
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Revision Changes Page
Revision 10 The "In-System Programming (ISP) and Security" section and "Security" section I, 1-1
(March 2012) were revised to clarify that although no existing security measures can give an

absolute guarantee, Microsemi FPGAs implement the best security available in
the industry (SAR 34669).

The Y security option and Licensed DPA Logo were added to the "ProASIC3E Il
Ordering Information” section. The trademarked Licensed DPA Logo identifies
that a product is covered by a DPA counter-measures license from Cryptography
Research (SAR 34727).

The following sentence was removed from the "Advanced Architecture" section: 1-3

"In addition, extensive on-chip programming circuitry allows for rapid, single-
voltage (3.3 V) programming of IGLOOe devices via an IEEE 1532 JTAG
interface" (SAR 34689).

The "Specifying 1/O States During Programming" section is new (SAR 34699). 1-6

VCCPLL in Table 2-2 + Recommended Operating Conditions ! was corrected 2-2
from"1.4 to 1.6 V" to "1.425 to 1.575 V" (SAR 33851).

The T; symbol was added to the table and notes regarding Ty and T; were
removed. The second of two parameters in the VCCI and VMV row, called "3.3 V
DC supply voltage," was corrected to "3.0 V DC supply voltage" (SAR 37227).

The reference to guidelines for global spines and VersaTile rows, given in the 2-9
"Global Clock Contribution—P¢ ock" section, was corrected to the "Spine
Architecture" section of the Global Resources chapter in the ProASIC3E
FPGA Fabric User's Guide (SAR 34735).

tpouT Was corrected to tp)y in Figure 2-3 « Input Buffer Timing Model and Delays 2-13
(example) (SAR 37109).

The typo related to the values for 3.3 V LVCMOS Wide Range in Table 2-17 2-19
* Summary of 1/0O Timing Characteristics—Software Default Settings was
corrected (SAR 37227).

The notes regarding drive strength in the "Summary of /0 Timing Characteristics | 2-18, 2-27
— Default /0 Software Settings" section and "3.3 V LVCMOS Wide Range"
section and tables were revised for clarification. They now state that the minimum
drive strength for the default software configuration when run in wide range is
+100 pA. The drive strength displayed in software is supported in normal range
only. For a detailed I/V curve, refer to the IBIS models (SAR 34763).
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Datasheet Information

Revision Changes Page
v2.0 Table 3-6 ¢« Temperature and Voltage Derating Factors for Timing Delays was 3-5
(continued) updated.
Table 3-5 < Package Thermal Resistivities was updated. 3-5
Table 3-10 « Different Components Contributing to the Dynamic Power 3-8
Consumption in ProASIC3E Devices was updated.
twro and tccky were added to Table 3-94 - RAM4K9 and Table| 3-74to
3-95 « RAM512X18. 3-74
The note in Table 3-24 « I/O Input Rise Time, Fall Time, and Related 1/O 3-23
Reliability was updated.
Figure 3-43 - Write Access After Write onto Same Address, Figure 3-44 « Read | 3-71 to 3-
Access After Write onto Same Address, and Figure 3-45 « Write Access After 73
Read onto Same Address are new.
Figure 3-53 « Timing Diagram was updated. 3-80
Notes were added to the package diagrams identifying if they were top or bottom N/A
view.
The A3PE1500 "208-Pin PQFP" table is new. 4-4
The A3PE1500 "484-Pin FBGA" table is new. 4-18
The ASPE1500 "A3PE1500 Function" table is new. 4-24
Advance v0.6 In the "Packaging Tables" table, the number of I/Os for the ASPE1500 was ii
(January 2007) changed for the FG484 and FG676 packages.
Advance v0.5 B-LVDS and M-LDVS are new /O standards added to the datasheet. N/A
(April 2006)
The term flow-through was changed to pass-through. N/A
Figure 2-8 « Very-Long-Line Resources was updated. 2-8
The footnotes in Figure 2-27 + CCC/PLL Macro were updated. 2-28
The Delay Increments in the Programmable Delay Blocks specification in Figure 2-24
2-24 « ProASIC3E CCC Options.
The "SRAM and FIFO" section was updated. 2-21
The "RESET" section was updated. 2-25
The "WCLK and RCLK" section was updated. 2-25
The "RESET" section was updated. 2-25
The "RESET" section was updated. 2-27
B-LVDS and M-LDVS are new |/O standards added to the datasheet. N/A
The term flow-through was changed to pass-through. N/A
Figure 2-8 - Very-Long-Line Resources was updated. 2-8
The footnotes in Figure 2-27 + CCC/PLL Macro were updated. 2-28
The Delay Increments in the Programmable Delay Blocks specification in Figure 2-24
2-24 « ProASIC3E CCC Options.
The "SRAM and FIFO" section was updated. 2-21
The "RESET" section was updated. 2-25
The "WCLK and RCLK" section was updated. 2-25
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