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ProASIC3E DC and Switching Characteristics

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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ProASIC3E DC and Switching Characteristics

Calculating Power Dissipation
Quiescent Supply Current

Table 2-7 + Quiescent Supply Current Characteristics

A3PE600 A3PE1500 A3PE3000
Typical (25°C) 5 mA 12 mA 25 mA
Maximum (Commercial) 30 mA 70 mA 150 mA
Maximum (Industrial) 45 mA 105 mA 225 mA

Notes:

1. IDD Includes VCC, VPUMP, VCCI, and VMV currents. Values do not include I/O static contribution, which is shown in
Table 2-8 and Table 2-9 on page 2-7.

2. —F speed grade devices may experience higher standby IDD of up to five times the standard IDD and higher I/O
leakage.

Power per I/O Pin

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

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

Single-Ended
3.3V LVTTL/LVCMOS 3.3 - 17.39
3.3 V LVTTL/LVCMOS — Schmitt trigger 3.3 - 25.51
3.3 V LVTTL/LVCMOS Wide Range® 3.3 - 16.34
3.3 V LVTTL/LVCMOS Wide Range — Schmitt trigger® 3.3 - 24.49
2.5V LVCMOS 25 - 5.76
2.5V LVCMOS - Schmitt trigger 2.5 - 7.16
1.8 V LVCMOS 1.8 - 272
1.8 V LVCMOS — Schmitt trigger 1.8 - 2.80
1.5V LVCMOS (JESD8-11) 1.5 - 2.08
1.5 V LVCMOS (JESD8-11) — Schmitt trigger 1.5 - 2.00
3.3V PCI 3.3 - 18.82
3.3 V PCI — Schmitt trigger 3.3 - 20.12
3.3V PCI-X 3.3 - 18.82
3.3 V PCI-X — Schmitt trigger 3.3 - 20.12
Voltage-Referenced
3.3V GTL 3.3 2.90 8.23
25V GTL 25 2.13 478
3.3V GTL+ 3.3 2.81 4.14
25V GTL+ 25 2,57 3.71

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.

2-6 Revision 15



&S Microsemi
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Guidelines
Toggle Rate Definition

A toggle rate defines the frequency of a net or logic element relative to a clock. It is a percentage. If the
toggle rate of a net is 100%, this means that this net switches at half the clock frequency. Below are
some examples:

+ The average toggle rate of a shift register is 100% as all flip-flop outputs toggle at half of the clock
frequency.

+ The average toggle rate of an 8-bit counter is 25%:

— Bit0 (LSB) = 100%

- Bit1 =50%

- Bit2 =25%

— Bit7 (MSB)=0.78125%

— Average toggle rate = (100% + 50% + 25% + 12.5% + ... + 0.78125%) / 8
Enable Rate Definition
Output enable rate is the average percentage of time during which tristate outputs are enabled. When
nontristate output buffers are used, the enable rate should be 100%.

Table 2-11 « Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
Ol4 Toggle rate of VersaTile outputs 10%
(07 1/O buffer toggle rate 10%
Table 2-12 « Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B I/O output buffer enable rate 100%
B, RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%
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< toy | toin :i
D Q
PAD DIN
Y -
PCLK To Array
1/0 Interface
toy = MAX(tpy(R), tpy(F))
toin = MAX(tpN(R), tpn(F))
VIH
F Vtrip Vtrip5
PAD / \ VIL
VCC
50% K N _50%
Y /
G ~F
‘ teys -~ D toys -
(R) (F)
VCC
50% 50%
DIN
GND tom tom
(R) (F)

Figure 2-3 « Input Buffer Timing Model and Delays (example)

Revision 15 2-13



&S Microsemi
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Timing Characteristics

Table 2-31 + 3.3 V LVCMOS Wide Range High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7V

Equivalent
Software
Default
Drive
Drive Strength Speed
Strength |Option’ Grade|tpoyt| top |toin | tey |teys|teout| tzu | tzn | tiz | thz | tzus | tzws |Units

100 pA 4 mA Std. | 0.66 | 12.19 |0.04|1.83]2.38| 0.43 | 12.19]|10.17|4.16|4.00|15.58|13.57| ns

-1 0.56 | 10.37 [0.04(1.55(2.02| 0.36 |10.37| 8.66 [3.54|3.41|13.26|11.54| ns

-2 | 049 9.10 |0.03|1.36(1.78| 0.32 | 9.10 [ 7.60 [3.11(2.99(11.64(10.13| ns

100 pA 8 mA Std. | 0.66 | 7.85 |0.04(1.83|2.38( 0.43 | 7.85 | 6.29 (4.71|14.97|11.24( 9.68 | ns

-1 0.56 | 6.68 |0.04(1.55]|2.02( 0.36 | 6.68 | 5.35 (4.01|4.22| 9.57 [ 8.24 [ ns

-2 | 049 | 586 |0.03]{1.36(1.78] 0.32 | 5.86 | 4.70 |3.52(3.71| 840 | 7.23 | ns

100 pA 12 mA Std. | 0.66 | 5.67 |0.04]|1.83]|2.38| 0.43 | 5.67 | 4.36 |5.06|5.59| 9.07 | 7.75 | ns

-1 | 056 | 4.82 |0.04|1.55(2.02| 0.36 | 4.82 [ 3.71 (4.31(4.75( 7.71 | 6.59 | ns

—2 | 049 | 424 |0.03|1.36(1.78| 0.32 | 4.24 | 3.25 (3.78(4.17( 6.77 | 5.79 | ns

100 pA 16 mA Std. | 0.66 | 5.35 |0.04]1.83]|2.38| 0.43 | 5.35 | 3.96 |5.15|5.76| 8.75 | 7.35 | ns

-1 0.56 | 4.55 |0.04(1.55|2.02( 0.36 | 4.55 | 3.36 (4.38|4.90| 7.44 [ 6.25 [ ns

-2 | 049 | 4.00 |0.03{1.36(1.78] 0.32 | 4.00 | 2.95 |3.85(4.30| 6.53 | 549 | ns

100 pA 24 mA Std. | 0.66 | 4.96 |0.04]1.83]2.38]| 0.43 | 4.96 | 3.27 |5.23|6.38| 8.35 | 6.67 | ns

-1 0.56 | 4.22 (0.04(1.55(2.02| 0.36 | 4.22 | 2.78 |4.45|543| 7.11 | 567 | ns

-2 | 049 3.70 |0.03|1.36(1.78| 0.32 | 3.70 | 2.44 (3.91(4.76( 6.24 | 498 | ns

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. Software default selection highlighted in gray.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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1.8 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.

A

Rto VCClfort 7/ t; It g

R=1k
R to GND for ty, / ty / tynyg

Test Point
Datapath T 35 pF Enable Path 1-

Test Point

35 pF for ty, /{7

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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Differential I/O Characteristics

Physical Implementation

Configuration of the /0 modules as a differential pair is handled by the Designer software when the user
instantiates a differential I/O macro in the design.

Differential I/Os can also be used in conjunction with the embedded Input Register (InReg), Output
Register (OutReg), Enable Register (EnReg), and DDR. However, there is no support for bidirectional
1/Os or tristates with the LVPECL standards.

LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential I/O standard. It
requires that one data bit be carried through two signal lines, so two pins are needed. It also requires
external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-22. The
building blocks of the LVDS transmitter-receiver are one transmitter macro, one receiver macro, three
board resistors at the transmitter end, and one resistor at the receiver end. The values for the three driver
resistors are different from those used in the LVPECL implementation because the output standard
specifications are different.

Along with LVDS I/0, ProASIC3E also supports Bus LVDS structure and Multipoint LVDS (M-LVDS)
configuration (up to 40 nodes).

Bourns Part Number: CAT16-LV4F12

FPGA S / ______ FPGA
OUTBUF_LVDS P DN S 00 P
{X|—~:w - = INBUF_LVDS
| i %51409 %1009 * -
: 165 Q : Zy=50Q
N L N

Figure 2-22 « LVDS Circuit Diagram and Board-Level Implementation
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DDR Module Specifications

Input DDR Module
Input DDR

INBUF |
Data ®—| E D E OUt_QF
| ! (to core)

; FF1 g

i P i
CLK—!ZD—| ° E: outQR
! i (to core)

CLKBUF ! FE2 i

iC |

CLR—E—I : !

INBUF | ;

| DDR_IN

Figure 2-30 « Input DDR Timing Model

Table 2-89 « Parameter Definitions

Parameter Name Parameter Definition Measuring Nodes (from, to)
topbricLKQ1 Clock-to-Out Out_QR B, D
tppRrRICLKQ2 Clock-to-Out Out_QF B,E
tbpRISUD Data Setup Time of DDR input A B
{DDRIHD Data Hold Time of DDR input A B
toDRICLR2Q1 Clear-to-Out Out_QR C,D
toprICLR2G2 Clear-to-Out Out_QF C.E
tDDRIREMCLR Clear Removal C.B
toDRIRECCLR Clear Recovery C.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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Refer to the I/O Structure section of the ProASIC3E FPGA Fabric User’s Guide for an explanation of the
naming of global pins.

JTAG Pins

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). VCC must also be powered for the JTAG state machine to
operate, even if the device is in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to the
part must be supplied to allow JTAG signals to transition the device. Isolating the JTAG power supply in a
separate 1/0O 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.

TCK Test Clock

Test clock input for JTAG boundary scan, ISP, and UJTAG. The TCK pin does not have an internal pull-
up/-down resistor. If JTAG is not used, Microsemi recommends tying off TCK to GND through a resistor
placed close to the FPGA pin. This prevents JTAG operation in case TMS enters an undesired state.

Note that to operate at all VJTAG voltages, 500 W to 1 kQ will satisfy the requirements. Refer to
Table 3-1 for more information.

Table 3-1 - Recommended Tie-Off Values for the TCK and TRST Pins

VJTAG Tie-Off Resistance
VJTAG at 3.3V 200 Q to 1 kQ
VJTAG at2.5V 200 Q to 1 kQ
VJTAG at 1.8 V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ
Notes:

1. Equivalent parallel resistance if more than one device is on the JTAG chain
2. The TCK pin can be pulled up/down.

3. The TRST pin is pulled down.

TDI Test Data Input

Serial input for JTAG boundary scan, ISP, and UJTAG usage. There is an internal weak pull-up resistor
on the TDI pin.

TDO Test Data Output

Serial output for JTAG boundary scan, ISP, and UJTAG usage.

TMS Test Mode Select

The TMS pin controls the use of the IEEE 1532 boundary scan pins (TCK, TDI, TDO, TRST). There is an
internal weak pull-up resistor on the TMS pin.

TRST Boundary Scan Reset Pin

The TRST pin functions as an active-low input to asynchronously initialize (or reset) the boundary scan
circuitry. There is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external pull-
down resistor could be included to ensure the test access port (TAP) is held in reset mode. The resistor
values must be chosen from Table 3-1 and must satisfy the parallel resistance value requirement. The
values in Table 3-1 correspond to the resistor recommended when a single device is used, and the
equivalent parallel resistor when multiple devices are connected via a JTAG chain.

In critical applications, an upset in the JTAG circuit could allow entrance to an undesired JTAG state. In
such cases, Microsemi recommends tying off TRST to GND through a resistor placed close to the FPGA
pin.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements.
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Package Pin Assignments

PQ208 PQ208 PQ208
Pin Number | A3PE600 Function Pin Number | A3PE600 Function Pin Number | A3PE600 Function
1 GND 37 10112PDB6V1 72 VCCIB5
2 GNDQ 38 10112NDB6V1 73 I0O85NPB5V0
3 VMV7 39 10108PSB6VO0 74 I084NPB5V0
4 GAB2/I0133PSB7V1 40 VCCIB6 75 I085PPB5V0
5 GAA2/10134PDB7V1 41 GND 76 I084PPB5V0
6 10134NDB7V1 42 10106PDB6V0 77 IO83NPB5V0O
7 GAC2/I0132PDB7V1 43 I0106NDB6VO 78 I082NPB5V0
8 10132NDB7V1 44 GEC1/10104PDB6V0 79 I083PPB5V0
9 10130PDB7V1 45 GECO0/10104NDB6V 80 I082PPB5V0
10 I0130NDB7V1 0 81 GND
1 10127PDB7V1 46 GEB1/10103PPBEVO 82 I080NDB4V1
12 10127NDB7V1 47 GEA1/10102PPBEVO 83 I080PDB4V1
13 10126PDB7V0 48 GEBO/I0103NPBEVO 84 IO79NPB4V1
14 10126NDB7V0 49 GEAO/IO102NPBEVO 85 I078NPB4V1
15 10124PSB7V0 50 vMve 86 I079PPB4V1
16 VCC o1 GNDQ 87 I078PPB4V1
17 GND 52 GND 88 VCC
18 VCCIB7 53 vMvs 89 VCCIB4
19 10122PPB7V0 o4 GNDQ 90 I076NDB4V1
20 10121PSB7V0 %5 I0101NDBSV2 91 I076PDB4V1
21 I0122NPB7V0 o6 GEA2/IO101PDBOV2 92 1072NDB4V0
22 GFC1/10120PSB7V0 57 I0100NDBSV2 93 I072PDB4V0
23 GFB1/I0119PDB7V0 °8 GEB2/10100PDBSV2 94 I070NDB4V0
24 GFBO0/I0119NDB7V0 o9 I099NDBOV2 95 GDC2/I070PDB4V0
25 VCOMPLF 60 GEC2/I099PDBSV2 96 I068NDB4V0
26 GFAO0/I0118NPB6V1 61 1098PSBSV2 97 GND
27 VCCPLF 62 VCCIBS 98 GDA2/1068PDB4V0
28 GFA1/10118PPB6V1 63 1096PSBSV2 99 GDB2/1069PSB4V0
29 GND 64 I094NDB5V1 100 GNDQ
30 GFA2/10117PDB6V1 65 GND 101 TCK
31 10117NDB6V1 66 1094PDBSV1 102 TDI
32 GFB2/10116PPB6V1 67 1092NDBSV1 103 T™MS
33 GFC2/10115PPB6V1 68 1092PDBOV 104 VMV4
34 I0116NPB6V1 69 I088NDBSVO 105 GND
35 10115NPB6V1 70 1088PDBSVO 106 VPUMP
36 VCC m vee 107 GNDQ

4-2
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Package Pin Assignments

FG256

—/ < mOOoOWwWwOI-SYX_J=Zo k-
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Revision 15

For Package Manufacturing and Environmental information, visit the Resource Center at

http://www.microsemi.com/products/foga-soc/solutions.

Note: This is the bottom view of the package.

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

P9 1082PDB5V0 T13 I068NDB4V0
P10 I076NDB4V1 T14 GDAZ2/1068PDB4V0
P11 I076PDB4V1 T15 TMS
P12 VMV4 T16 GND
P13 TCK

P14 VPUMP

P15 TRST

P16 GDAO0/IO67NDB3V1

R1 GEA1/I0102PDB6V0

R2 GEA0/I0102NDB6V0

R3 GNDQ

R4 GEC2/I099PDB5V2

R5 I095NPB5V1

R6 I091NDB5V1

R7 1091PDB5V1

R8 I083NDB5V0

R9 1083PDB5V0

R10 I077NDB4V1

R11 1077PDB4V1

R12 I069NDB4V0

R13 GDB2/1069PDB4V0

R14 TDI

R15 GNDQ

R16 TDO

T GND

T2 I0100NDB5V2

T3 GEB2/I0100PDB5V2

T4 IO99NDB5V2

T5 IO88NDB5V0

T6 1088PDB5V0

T7 I089NSB5V0

T8 I080NSB4V1

T9 I081NDB4V1
T10 1081PDB4V1
T IO70NDB4V0
T12 GDC2/1070PDB4V0
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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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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

FG896 FG896 FG896
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function
AK28 GND C5 VCCIBO D11 1011PDBO0OV1
AK29 GND C6 I003PDBOVO D12 I023NDB0OV2
B1 GND c7 IO03NDBOVO D13 1023PDB0OV2
B2 GND C8 GAB1/I001PDBOVO D14 1027PDB0OV3
B3 GAA2/I0309PPB7V4 C9 I005PDB0OV0O D15 1040PDB0OV4
B4 VCC c10 I015NPBOV1 D16 1047NDB1V0
B5 1014PPBOV1 c1 I025NDB0OV3 D17 1047PDB1V0
B6 VCC C12 1025PDB0OV3 D18 IO55NPB1V1
B7 1007PPBOVO C13 IO31NPBOV3 D19 I065NDB1V3
B8 1009PDBOV1 C14 I027NDBOV3 D20 1065PDB1V3
B9 1015PPBOV1 C15 I039NDBOV4 D21 I071NDB1V3
B10 I019NDBOV2 Cc16 I039PDB0OV4 D22 1071PDB1V3
B11 1019PDB0OV2 c17 I055PPB1V1 D23 I073NDB1V4
B12 I029NDBOV3 C18 I051PDB1V1 D24 1073PDB1V4
B13 1029PDB0OV3 C19 IO59NDB1V2 D25 I074NDB1V4
B14 1031PPBOV3 C20 IO63NDB1V2 D26 GBB0/IO80ONPB1V4
B15 I037NDB0OV4 C21 I063PDB1V2 D27 GND
B16 1037PDB0OV4 C22 I067NDB1V3 D28 GBAO0/IO81NPB1V4
B17 1041PDB1V0 C23 I067PDB1V3 D29 VCC
B18 I051NDB1V1 C24 IO75NDB1V4 D30 GBA2/I082PPB2V0
B19 1059PDB1V2 C25 I075PDB1V4 E1 GND
B20 1053PDB1V1 C26 VCCIB1 E2 IO303NPB7V3
B21 I053NDB1V1 c27 1064PPB1V2 E3 VCCIB7
B22 I061NDB1V2 Cc28 vVCcC E4 I0305PPB7V3
B23 1061PDB1V2 C29 GBA1/1081PPB1V4 E5 VCC
B24 I069NPB1V3 C30 GND E6 GACO0/I002NDB0OVO
B25 VCC D1 I0303PPB7V3 E7 VCCIBO
B26 GBCO/IO79NPB1V4 D2 VCC E8 1006PPBOVO
B27 VCcC D3 I0305NPB7V3 E9 1024NDB0OV2
B28 I064NPB1V2 D4 GND E10 1024PDB0OV2
B29 GND D5 GAA1/I000PPBOVO E11 IO13NDBOV1
B30 GND D6 GAC1/1002PDB0OVO E12 1013PDB0OV1
C1 GND D7 IO06NPBOVO E13 I034NDB0OV4
Cc2 IO309NPB7V4 D8 GABO0/IO01NDBOVO E14 1034PDB0V4
C3 VCC D9 IO05NDBOVO E15 1040NDBOV4
C4 GAAO0/IO00NPBOVO D10 I011NDBOV1 E16 I049NDB1V1
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Package Pin Assignments

FG896 FG896 FG896
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function
J5 I0295NDB7V2 K11 I004PPB0OVO L17 VCC
J6 I0299NDB7V3 K12 VCCIBO L18 VCC
J7 VCCIB7 K13 VCCIBO L19 VCC
J8 VCCPLA K14 VCCIBO L20 VCC
J9 VCC K15 VCCIBO L21 I078NPB1V4
J10 I004NPBOVO K16 VCCIB1 L22 10104NPB2V2
J11 I018NDBOV2 K17 VCCIB1 L23 I098NDB2V2
J12 I020NDBOV2 K18 VCCIB1 L24 1098PDB2V2
J13 1020PDB0OV2 K19 VCCIB1 L25 1087PDB2V0
J14 I032NDBOV3 K20 I076PPB1V4 L26 I087NDB2V0
J15 1032PDB0OV3 K21 VCC L27 1097PDB2V1
J16 1042PDB1V0 K22 I078PPB1V4 L28 10101PDB2V2
J17 1044NDB1V0 K23 I088NDB2V0 L29 10103PDB2V2
J18 1044PDB1V0 K24 1088PDB2V0 L30 I0119NDB3V0
J19 I054NDB1V1 K25 1094PDB2V1 M1 10282NDB7V1
J20 1054PDB1V1 K26 I094NDB2V1 M2 10282PDB7V1
J21 I076NPB1V4 K27 1085PDB2V0 M3 10292NDB7V2
J22 VCcC K28 I085NDB2V0 M4 10292PDB7V2
J23 VCCPLB K29 1093PDB2V1 M5 10283NDB7V1
J24 VCCIB2 K30 I0O93NDB2V1 M6 10285PDB7V1
J25 1090PDB2V1 L1 10286NDB7V1 M7 10287PDB7V1
J26 I090NDB2V1 L2 10286PDB7V1 M8 10289PDB7V1
J27 GBB2/1083PDB2V0 L3 10298NDB7V3 M9 I0289NDB7V1
J28 I083NDB2V0 L4 10298PDB7V3 M10 VCCIB7
J29 1091PDB2V1 L5 10283PDB7V1 M11 VCC
J30 I091NDB2V1 L6 10291NDB7V2 M12 GND
K1 10288NDB7V1 L7 10291PDB7V2 M13 GND
K2 10288PDB7V1 L8 10293PDB7V2 M14 GND
K3 I0304NDB7V3 L9 10293NDB7V2 M15 GND
K4 10304PDB7V3 L10 I0307NPB7V4 M16 GND
K5 GAB2/I0308PDB7V4 L11 vVCcC M17 GND
K6 I0308NDB7V4 L12 VCC M18 GND
K7 10301PDB7V3 L13 VCC M19 GND
K8 I0301NDB7V3 L14 VCC M20 VCC
K9 GAC2/I0307PPB7V4 L15 VvVCC M21 VCCIB2
K10 vVCcC L16 VCC M22 NC
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FG896 FG896 FG896

Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
M23 10104PPB2V2 N29 10107PDB2V3 R5 GFBO0/I0274NPB7V0
M24 10102PDB2V2 N30 10107NDB2V3 R6 10271NDB6V4
M25 I0102NDB2V2 P1 10276NDB7V0 R7 GFB2/10271PDB6V4
M26 1095PDB2V1 P2 10278NDB7V0 R8 10269PDB6V4
M27 I097NDB2V1 P3 I0280NDB7V0 R9 10269NDB6V4
M28 I0101NDB2V2 P4 10284NDB7V1 R10 VCCIB7
M29 I0103NDB2V2 P5 10279NDB7V0 R11 VCC
M30 10119PDB3V0 P6 GFC1/10275PDB7V0 R12 GND
N1 10276PDB7V0 P7 GFC0/10275NDB7V0 R13 GND
N2 10278PDB7V0 P8 10277PDB7V0 R14 GND
N3 10280PDB7V0 P9 10277NDB7V0 R15 GND
N4 10284PDB7V1 P10 VCcCIB7 R16 GND
N5 10279PDB7V0 P11 VCC R17 GND
N6 10285NDB7V1 P12 GND R18 GND
N7 10287NDB7V1 P13 GND R19 GND
N8 10281NDB7V0 P14 GND R20 VCC
N9 10281PDB7V0 P15 GND R21 VCCIB2
N10 VCCIB7 P16 GND R22 GCCO0/I0112NDB2V3
N11 VCC P17 GND R23 GCB2/I0116PDB3V0
N12 GND P18 GND R24 10118PDB3V0
N13 GND P19 GND R25 10111PPB2V3
N14 GND P20 VCC R26 10122PPB3V1
N15 GND P21 VCCIB2 R27 GCAO0/I0114NPB3V0
N16 GND P22 GCC1/10112PDB2V3 R28 VCOMPLC
N17 GND P23 10110PDB2V3 R29 GCB1/I0113PPB2V3
N18 GND P24 I0110NDB2V3 R30 I0115NPB3V0
N19 GND P25 10109PPB2V3 T1 10270NDB6V4
N20 VCC P26 I0111NPB2V3 T2 VCCPLF
N21 VCCIB2 P27 10105PDB2V2 T3 GFA2/I10272PPB6V4
N22 I0106NDB2V3 P28 I0105NDB2V2 T4 GFA1/10273PDB6V4
N23 10106PDB2V3 P29 GCC2/10117PDB3V0 T5 10272NPB6V4
N24 10108PDB2V3 P30 10117NDB3V0 T6 10267NDB6V4
N25 I0108NDB2V3 R1 GFC2/10270PDB6V4 T7 10267PDB6V4
N26 I095NDB2V1 R2 GFB1/10274PPB7V0 T8 10265PDB6V3
N27 IO99NDB2V2 R3 VCOMPLF T9 10263PDB6V3
N28 1099PDB2V2 R4 GFA0/10273NDB6V4 T10 VCCIB6
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FG896
Pin Number | A3PE3000 Function

W29 10131PDB3V2

W30 I0123NDB3V1
Y1 10266PDB6V4
Y2 10250PDB6V2
Y3 I0250NDB6V2
Y4 10246PDB6V1
Y5 10247NDB6V1
Y6 10247PDB6V1
Y7 10249NPB6V1
Y8 10245PDB6V1
Y9 10253NDB6V2
Y10 GEBO0/I0235NPB6V0
Y11 vccC

Y12 VCC

Y13 VCC

Y14 VCC

Y15 vVCC

Y16 vVCcC

Y17 vVcC

Y18 VCC

Y19 VCC

Y20 VCC

Y21 10142PPB3V3
Y22 10134NDB3V2
Y23 I0138NDB3V3
Y24 I0140NDB3V3
Y25 10140PDB3V3
Y26 10136PPB3V2
Y27 10141NDB3V3
Y28 I0135NDB3V2
Y29 I0131NDB3V2
Y30 10133PDB3V2
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5 — Datasheet Information

List of Changes
The following table lists critical changes that were made in each revision of the ProASIC3E datasheet.
Revision Changes Page
Revision 15 Updated "ProASIC3E Ordering Information”. Interchanged the positions of Y- 1-111
(June 2015) Security Feature and |- Application (Temperature Range) (SAR 67296).
Added Note "Only devices with package size greater than or equal to 5x5 are
supported".
Updated Commercial and Industrial Junction Temperatures (SAR 67588).
Added the ABPE3000 package to Table 2-5 (SARs 52320 and 58737). 2-5
Updated "VCCIBx I/0O Supply Voltage" (SAR 43323). 3-1
Revision 14 Added 2 mA and 6 mA 1/O short currents values in"l/O Short Currents IOSH/IOSL" 2-22
(May 2014) (SAR 56295). 2-24
Added 2 mA and 6 mA minimum and maximum DC input and output levels in|  2-25
"Minimum and Maximum DC Input and Output Levels"(SAR 56295). 2-25
Added 3.3 VLVTTL/ 3.3 V LVCMOS High Slew Commercial-Case Conditions for
2mA and 6 mAin "3.3 V LVTTL /3.3 V LVCMOS High Slew" (SAR 56295).
Added 3.3 VLVTTL /3.3 VLVCMOS Low Slew Commercial-Case Conditions for
2mAand 6 mAin"3.3 VLVTTL /3.3 V LVCMOS Low Slew" (SAR 56295).
Revision 13 In the "Features and Benefits" section, updated the Clock Conditioning Circuit 1-1
(January 2013) (CCC) and PLL Wide Input Frequency Range from '1.5 MHz to 200 MHZ’ to
’1.5MHz to 350 MHz’ based on Table 2-98 (SAR 22196).
The "ProASIC3E Ordering Information" section has been updated to mention "Y" 1-111
as "Blank" mentioning "Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio" (SAR 43220).
Added a note to "Recommended Operating Conditions '" table (SAR 42716): The 2-2
programming temperature range supported is Tympient = 0°C to 85°C.
The note in "ProASIC3E CCC/PLL Specification" table referring the reader to 2-70
SmartGen was revised to refer instead to the online help associated with the core
(SAR 42571).
Libero Integrated Design Environment (IDE) was changed to Libero System-on- NA
Chip (SoC) throughout the document (SAR 40285).
Live at Power-Up (LAPU) has been replaced with ’Instant On’.
Revision 12 The "Security" section was modified to clarify that Microsemi does not support 141
(September 2012) read-back of programmed data.
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