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tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.
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&S Microsemi

ProASIC3E Flash Family FPGAs

Temperature Grade Offerings

Package A3PEG600 A3PE1500 A3PE3000
Cortex-M1 Devices M1A3PE1500 M1A3PE3000
PQ208 C, I C, 1 C, I
FG256 C, I - -
FG324 - - C, I
FG484 C,I C, 1 C, 1
FG676 - C, 1 -
FG896 - - C,I
Note: C = Commercial temperature range: 0°C to 70°C ambient temperature

I = Industrial temperature range: —40°C to 85°C ambient temperature
Speed Grade and Temperature Grade Matrix
Temperature Grade Std. -1 -2
c’ v v v
12 v v v
Notes:

1. C = Commercial temperature range: 0°C to 70°C ambient temperature
2. | = Industrial temperature range: —40°C to 85°C ambient temperature

References made to ProASIC3E devices also apply to ARM-enabled ProASIC3E devices. The ARM-enabled part numbers start with
M1 (Cortex-M1).

Contact your local Microsemi SoC Products Group representative for device availability:
www.microsemi.com/index.php?option=com_content&id=135&lang=en&view=article.

v Revision 15


http://www.microsemi.com/index.php?option=com_content&id=135&lang=en&view=article
http://www.microsemi.com/index.php?option=com_content&id=135&lang=en&view=article

&S Microsemi

ProASIC3E Flash Family FPGAs

Specify 170 States During Programming

Load fram File. .. Save ko file... [ show BSR Details
Port Hame Macro Cell Pin Humber 1/0 State [Dutput Only)
BIST ADLIB:INBUF T2 1
BYPASS_1O ADLIB:INBUF K1 1
CLE ADLIB:INBUF B1 1
EMOUT ADLIB:INBUF J1E 1
LED ADLIB:OUTBUF b3 i}
MOMITOR[D] ADLIB:OUTBUF BS i}
MOMITOR[1] ADLIB:OUTBUF C7? z
MOMITOR[Z] ADLIB:OUTBUF k] z
MOMITOR[3] ADLIB:OUTBUF D7 z
MOMITOR[E] ADLIB:OUTBUF AT z
OEa ADLIB:INBUF E4 z
OEb ADLIB:INBUF F1 z
OSC_EM ADLIB:INBUF K3 z
FAD[10] ADLIB:BIBUF_LWCMOS33U B z
FAD[11] ADLIB:BIBUF_LWCMOS33D R7 z
FAD[12] ADLIB:BIBUF_LWCMOS33U D11 z
FAD[13] ADLIB:BIBUF_LWCMOS33D c1z z
FAD[14] ADLIB:BIBUF_LWCMOS33U RE z LI
Help | QK I Cancel |

Figure 1-3 « 1/0 States During Programming Window

6. Click OK to return to the FlashPoint — Programming File Generator window.

/0O States during programming are saved to the ADB and resulting programming files after
completing programming file generation.
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ProASIC3E Flash Family FPGAs

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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ProASIC3E DC and Switching Characteristics

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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ProASIC3E Flash Family FPGAs

Table 2-40 + 1.8 V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =1.7 V

Drive Speed
Strength | Grade | tpout | top | toin | tey [teys |teout | tzo | tzw | tiz | thz | tzus | tzus | Units
2mA Std. 066 | 15.84|0.04|1145(191| 043 (15651584 |2.78(1.58|17.89 | 18.07 | ns

-1 0.56 | 13.47 | 0.04 (123|162 | 0.36 | 13.31 [ 13.47 | 2.37 | 1.35| 1522 | 156.37 | ns
-2 049 | 11.83|0.03(1.08|142]| 0.32 | 11.69 [ 11.83 | 2.08 | 1.18 | 13.36 [ 13.50 | ns

4 mA Std. 0.66 | 11.39|10.04 [ 1.45(1.91| 043 | 11.60 [ 10.76 | 3.26 | 2.77 | 13.84 [ 1299 | ns
-1 0.56 | 9.69 |0.04 (1.23[162| 0.36 | 9.87 | 915 | 277|236 | 11.77 [ 11.05 | ns
-2 049 | 851 |0.03(1.08|142]| 0.32 | 8.66 | 8.03 |2.43|2.07 | 10.33 | 9.70 ns

6 mA Std. 0.66 | 897 |0.04(1.45(191]| 043 | 9.14 | 810 |3.57|3.36 | 11.37 [ 10.33 | ns
-1 056 | 7.63 |0.04(1.23|162| 0.36 | 7.77 | 6.89 |3.04|2.86 | 9.67 | 8.79 ns
-2 049 | 6.70 |0.03(1.08|142| 0.32 | 6.82 | 6.05 |2.66|2.51 | 8.49 | 7.72 ns

8 mA Std. 0.66 | 835 | 0.04(145(191| 0.43 | 850 | 7.59 |3.64|3.52|10.74 | 9.82 ns
-1 056 | 7.10 | 0.04 (1.23 (162 | 0.36 | 7.23 | 6.45 [3.10|3.00| 9.14 | 8.35 ns
-2 049 | 6.24 |0.03(1.08|142]| 0.32 | 6.35 | 566 |2.72|2.63 | 8.02 | 7.33 ns

12 mA Std. 0.66 | 794 |0.04(145(191]| 043 | 8.09 | 7.56 |3.74 | 4.11 | 10.32 | 9.80 ns
-1 0.56 | 6.75 | 0.04 (123|162 | 0.36 | 6.88 | 6.43 |3.18|3.49 | 8.78 | 8.33 ns
-2 049 | 593 |0.03(1.08|142]| 0.32 | 6.04 | 565 |2.79|3.07 | 7.71 | 7.32 ns

16 mA Std. 0.66 | 794 |0.04(145(191| 043 | 8.09 | 7.56 |3.74 | 4.11 | 10.32 | 9.80 ns
-1 0.56 | 6.75 | 0.04 (123|162 | 0.36 | 6.88 | 6.43 |3.18|3.49 | 8.78 | 8.33 ns
-2 049 | 593 |0.03(1.08|142| 0.32 | 6.04 | 565 |2.79|3.07 | 7.71 | 7.32 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

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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I/0 Register Specifications

S Microsemi
ProASIC3E Flash Family FPGAs

Fully Registered I/O Buffers with Synchronous Enable and

Asynchronous Preset

Z
Preset IXI— Z L
m
D
DOUT
Data_out
= PRE Y PRE |
z E Py
Data X+ & D Q Core D Q @
b C | DFN1ETPY Array DFN1E1P1
Z E E
Enable [XH & B
G B N EOUT
— J
CLK &
DHg > |
PRE
D Q
DFN1E1P1
Data Input I/O Register with: E
Active High Enable
Active High Preset L
Positive-Edge Triggered
Data Output Register and
Enable Output Register with:
Active High Enable
CLKBUF INBUF INBUF Active High Preset
g Postive-Edge Triggered

X
-
O

Enable E{I—

D_Enable

N0 ped

Figure 2-25 « Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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ProASIC3E DC and Switching Characteristics

Table 2-85 « Parameter Definition and Measuring Nodes

Measuring Nodes

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

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

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

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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ProASIC3E Flash Family FPGAs

A

NAND2 or
Any Combinatorial
Logic

tpp = MAX(tPD(RR)’ teo(rF)y tPD(FF) tPD(FR))
where edges are applicable for the particular
combinatorial cell

\

50%

\

GND

VCC

vVCC
50%
A B, C
50% /
ouT /
GND t
— PD —P
vVCC (RR)
ouT \
tPD
— —
(RF)

KSO%

tep
(FF)

t
«— PD —

(FR)
GND /

50%

Figure 2-35 « Timing Model and Waveforms
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ProASIC3E Flash Family FPGAs

': tCYC .
WCLK J‘ N S NS A N
twekrFr

FULL

tCKA]/

X

AFULL

AIRA NO MATCH ) NO MATCH Dist=AFF_TH > MATCH (FULL)

W
(Address Counter)

Figure 2-51 « FIFO FULL Flag and AFULL Flag Assertion

welk 7 N NS N N A N

MATCH)X NO MATCH >< NO MATCH >< NO MATCH >< NO MATCH ><Dist=AEF_TH +1

WA/RA
(Address Counter) (EMPTY
1st Rising 2nd Rising
Edge Edge
After 1st After 1st
RCLK Write \ Write A
tRCKEF
EMPTY
tekar
BaEm—
AEMPTY |;

Figure 2-52 » FIFO EMPTY Flag and AEMPTY Flag Deassertion

RCLK VA N NN N S N
WARA yiarcr Fut) ) NowmatcH X NomatcH X NowmaTcH X NOMATCH | Dist = AFF_TH - 1
(Address Counter) —
1st Rising 1st Rising
Edge Edge
After 1st After 2nd
WCLK Read Read e
WCKF
FULL ‘ \F
tokar
~——
AFULL N

Figure 2-53 « FIFO FULL Flag and AFULL Flag Deassertion
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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.

3-2
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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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Package Pin Assignments

FG324

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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Package Pin Assignments

FG484 FG484 FG484

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
H19 1067PDB2V1 K11 GND M3 I0189NDB6V2
H20 VCC K12 GND M4 GFA2/I0189PDB6V2
H21 VMV2 K13 GND M5 GFA1/I0190PDB6V2
H22 I074PSB2V2 K14 VCC M6 VCCPLF
J1 10212NDB7V2 K15 VCCIB2 M7 10188NDB6V2
J2 10212PDB7V2 K16 GCC1/1085PPB2V3 M8 GFB2/10188PDB6V2
J3 VMV7 K17 I073NDB2V2 M9 VCC
J4 10206PDB7V1 K18 I073PDB2V2 M10 GND
J5 10204PDB7V1 K19 I081NPB2V3 M11 GND
J6 10210PDB7V2 K20 I075NPB2V2 M12 GND
J7 I0215NDB7V3 K21 I077NDB2V2 M13 GND
J8 VCCIB7 K22 I079NDB2V3 M14 VCC
J9 GND L1 NC M15 GCB2/I089PPB3V0
J10 VCC L2 10196PDB7V0 M16 GCA1/1087PPB3V0
J1 VCC L3 10196NDB7V0 M17 GCC2/I090PPB3V0
J12 VCC L4 GFB0/IO191NPB7V0 M18 VCCPLC
J13 VCC L5 GFA0/I0190NDB6V2 M19 GCA2/1088PDB3V0
J14 GND L6 GFB1/10191PPB7V0 M20 I088NDB3V0
J15 VCCIB2 L7 VCOMPLF M21 1093PDB3V0
J16 I060NDB2V0 L8 GFCO0/I0192NPB7V0 M22 NC
J17 I065NDB2V1 L9 VCC N1 10185PPB6V2
J18 1065PDB2V1 L10 GND N2 I0183NDB6V2
J19 I075PPB2V2 L1 GND N3 VMV6
J20 GNDQ L12 GND N4 GFC2/10187PPB6V2
J21 1077PDB2V2 L13 GND N5 10184PPB6V2
J22 1079PDB2V3 L14 VCC N6 10186PDB6V2
K1 I0200NDB7V1 L15 GCCO0/I085NPB2V3 N7 I0186NDB6V2
K2 10200PDB7V1 L16 GCB1/1086PPB2V3 N8 VCCIB6
K3 GNDQ L17 GCAO0/I087NPB3V0 N9 VCC
K4 10206NDB7V1 L18 VCOMPLC N10 GND
K5 10204NDB7V1 L19 GCBO0/IO86NPB2V3 N11 GND
K6 I0210NDB7V2 L20 I081PPB2V3 N12 GND
K7 GFC1/I0192PPB7V0 L21 I083NDB2V3 N13 GND
K8 VCCIB7 L22 1083PDB2V3 N14 VCC
K9 VCC M1 GNDQ N15 VCCIB3
K10 GND M2 I0185NPB6V2 N16 IO89NPB3V0O
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ProASIC3E Flash Family FPGAs

FG484 FG484 FG484

Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
N17 I091NPB3V0 R9 VCCIB5 U1 10175PPB6V1
N18 I090NPB3V0 R10 VCCIB5 u2 10173PDB6V0
N19 I091PPB3V0 R11 10135NDB5V0 u3 10173NDB6V0
N20 GNDQ R12 10135PDB5V0 U4 GEB1/I0168PDB6V0
N21 IO93NDB3V0 R13 VCCIB4 us GEBO0/I0O168NDB6V0
N22 I095PDB3V1 R14 VCCIiB4 ue VMV6
P1 NC R15 VMV3 u7 VCCPLE
P2 10183PDB6V2 R16 VCCPLD us I0166NPB5V3
P3 I0187NPB6V2 R17 GDB1/10109PPB3V2 U9 10157PPB5V2
P4 I0184NPB6V2 R18 GDC1/10108PDB3V2 u10 10145PDB5V1
P5 10176PPB6V1 R19 I0O99NDB3V1 U11 10141PDB5V0
P6 10182PDB6V1 R20 vCcC u12 10139PDB5V0
P7 10182NDB6V1 R21 I098NDB3V1 u13 10121NDB4V1
P8 VCCIB6 R22 10101PDB3V1 u14 10121PDB4V1
P9 GND T1 NC u15 VMV4
P10 VCC T2 I0177NDB6V1 u16 TCK
P11 VCC T3 NC u17 VPUMP
P12 VCC T4 10171PDB6V0 u18 TRST
P13 VCC T5 I0171NDB6V0O u19 GDAO0/IO110NDB3V2
P14 GND T6 GEC1/10169PPB6V0 u20 NC
P15 VCCIB3 T7 VCOMPLE u21 I0103NDB3V2
P16 GDBO0/IO109NPB3V2 T8 GNDQ u22 I0105PDB3V2
P17 I097NDB3V1 T9 GEA2/10166PPB5V3 V1 NC
P18 1097PDB3V1 T10 10145NDB5V1 V2 10175NPB6V1
P19 1099PDB3V1 ™ 10141NDB5V0 V3 GND
P20 VMV3 T12 10139NDB5V0 V4 GEA1/I0167PDB6V0
P21 1098PDB3V1 T13 I0119NDB4V1 V5 GEA0/I0167NDB6V0
P22 I095NDB3V1 T14 10119PDB4V1 V6 GNDQ
R1 NC T15 GNDQ V7 GEC2/10164PDB5V3
R2 10177PDB6V1 T16 VCOMPLD V8 I0157NPB5V2
R3 VCC T17 VJTAG V9 10151NDB5V2
R4 I0176NPB6V1 T18 GDC0/I0108NDB3V2 V10 10151PDB5V2
R5 10174NDB6VO0 T19 GDA1/10110PDB3V2 V11 10137NDB5V0
R6 10174PDB6V0 T20 NC V12 10137PDB5V0
R7 GECO0/I0169NPB6V0 T21 10103PDB3V2 V13 10123NDB4V1
R8 VMV5 T22 10101NDB3V1 V14 10123PDB4V1
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ProASIC3E Flash Family FPGAs

FG434 FG484 FG434
Pin Number | A3PE3000 Function | | Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
A1 GND AA15 10170PDB4V2 B7 1014PDBO0OV1
A2 GND AA16 I0166NDB4V1 B8 I018NDB0OV2
A3 VCCIBO AA17 10166PDB4V1 B9 I024NDB0V2
A4 I010NDBOV1 AA18 I0160NDB4V0 B10 1034PDB0OV4
A5 1010PDBOV1 AA19 10160PDB4V0 B11 |040PDB0OV4
A6 I016NDBOV1 AA20 I0158NPB4V0 B12 I046NDB1V0
A7 1016PDBOV1 AA21 VCCIB3 B13 IO54NDB1V1
A8 1018PDB0OV2 AA22 GND B14 I062NDB1V2
A9 1024PDB0OV2 AB1 GND B15 1062PDB1V2
A10 1028NDBOV3 AB2 GND B16 I068NDB1V3
A11 1028PDB0OV3 AB3 VCCIB5 B17 I068PDB1V3
A12 1046PDB1V0 AB4 10216NDB5V2 B18 I072PDB1V3
A13 1054PDB1V1 AB5 10216PDB5V2 B19 I074PDB1V4
A14 I056NDB1V1 AB6 I0210NDB5V2 B20 IO76NPB1V4
A15 1056PDB1V1 AB7 10210PDB5V2 B21 VCCIB2
A16 1064NDB1V2 AB8 I0208NDB5V1 B22 GND
A17 1064PDB1V2 AB9 10208PDB5V1 C1 VCCIB7
A18 I072NDB1V3 AB10 I0197NDB5V0 C2 I0303PDB7V3
A19 I074NDB1V4 AB11 10197PDB5V0 C3 I0305PDB7V3
A20 VCCIB1 AB12 I0174NDB4V2 Cc4 IO06NPBOVO
A21 GND AB13 10174PDB4V2 C5 GND
A22 GND AB14 I0172NDB4V2 C6 I012NDBOV1
AA1 GND AB15 10172PDB4V?2 Cc7 1012PDBO0OV1
AA2 VCCIB6 AB16 I0168NDB4V1 C8 VCC
AA3 10228PDB5V4 AB17 10168PDB4V1 C9 VCC
AA4 10224PDB5V3 AB18 I0162NDB4V1 C10 I034NDB0V4
AA5 10218NDB5V3 AB19 10162PDB4V1 C1 I040NDBOV4
AAG 10218PDB5V3 AB20 VCCIB4 C12 I048NDB1V0
AA7 10212NDB5V2 AB21 GND C13 1048PDB1V0
AA8 10212PDB5V2 AB22 GND C14 VCC
AA9 10198PDB5V0 B1 GND C15 VCC
AA10 I0198NDB5V0 B2 VCCIB7 C16 IO70NDB1V3
AA11 10188PPB4V4 B3 I006PPBOVO Cc17 I070PDB1V3
AA12 I0180NDB4V3 B4 IO08NDBOVO C18 GND
AA13 10180PDB4V3 B5 1008PDBOVO C19 I076PPB1V4
AA14 10170NDB4V2 B6 I014NDBOV1 C20 IO88NDB2V0
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Package Pin Assignments

FG434 FG484 FG434

Pin Number | A3PE3000 Function | [ Pin Number | ASPE3000 Function Pin Number | A3PE3000 Function
N17 I0132NPB3V2 R9 VCCIB5 U1 10240PPB6V0
N18 10117NPB3V0 R10 VCCIB5 u2 10238PDB6V0
N19 10132PPB3V2 R11 I0196NDB5V0 u3 10238NDB6V0
N20 GNDQ R12 10196PDB5V0 u4 GEB1/10235PDB6V0
N21 10126NDB3V1 R13 VCCIiB4 us GEBO0/I0235NDB6V0
N22 10128PDB3V1 R14 VCCiB4 ué VMV6
P1 10247PDB6V1 R15 VMV3 u7 VCCPLE
P2 10253PDB6V2 R16 VCCPLD us I0233NPB5V4
P3 10270NPB6V4 R17 GDB1/10152PPB3V4 U9 10222PPB5V3
P4 10261NPB6V3 R18 GDC1/I0151PDB3V4 u10 10206PDB5V1
P5 10249PPB6V1 R19 I0138NDB3V3 u11 10202PDB5V1
P6 10259PDB6V3 R20 VCC u12 10194PDB5V0
P7 10259NDB6V3 R21 I0130NDB3V2 u13 10176NDB4V2
P8 VCCIB6 R22 10134PDB3V2 u14 10176PDB4V2
P9 GND T1 10243PPB6V1 u15 VMV4
P10 VCC T2 10245NDB6V1 u16 TCK
P11 VCC T3 10243NPB6V1 u17 VPUMP
P12 VCC T4 10241PDB6V0 u18 TRST
P13 VCC T5 10241NDB6V0O u19 GDAO0/I0153NDB3V4
P14 GND T6 GEC1/10236PPB6V0 u20 10144NDB3V3
P15 VCCIB3 T7 VCOMPLE u21 I0140NDB3V3
P16 GDBO0/I0152NPB3V4 T8 GNDQ u22 10142PDB3V3
P17 10136NDB3V2 T9 GEAZ2/10233PPB5V4 V1 10239PDB6V0
P18 10136PDB3V2 T10 I0206NDB5V1 V2 10240NPB6V0
P19 10138PDB3V3 T 10202NDB5V1 V3 GND
P20 VMV3 T12 I0194NDB5V0 V4 GEA1/10234PDB6V0
P21 10130PDB3V2 T13 I0186NDB4V4 V5 GEAO0/I0234NDB6V0
P22 10128NDB3V1 T14 10186PDB4V4 V6 GNDQ
R1 10247NDB6V1 T15 GNDQ V7 GEC2/10231PDB5V4
R2 10245PDB6V1 T16 VCOMPLD V8 10222NPB5V3
R3 VCC T17 VJTAG V9 10204NDB5V1
R4 10249NPB6V 1 T18 GDC0/I0151NDB3V4 V10 10204PDB5V1
R5 10251NDB6V2 T19 GDA1/10153PDB3V4 V11 I0195NDB5V0
R6 10251PDB6V2 T20 10144PDB3V3 V12 10195PDB5V0
R7 GECO0/10236NPB6V0 T21 10140PDB3V3 V13 10178NDB4V3
R8 VMV5 T22 I0134NDB3V2 V14 10178PDB4V3
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Package Pin Assignments

FG896 FG896 FG896
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function
AC21 10164PDB4V1 AD27 GDAO0/I0O153NDB3V4 AF3 VCCIB6
AC22 10162PPB4V1 AD28 GDC0/I0151NDB3V4 AF4 10220NPB5V3
AC23 GND AD29 GDC1/I0151PDB3V4 AF5 VCC
AC24 VCOMPLD AD30 GND AF6 10228NDB5V4
AC25 I0150NDB3V4 AE1 10242PPB6V1 AF7 VCCIB5
AC26 10148NDB3V4 AE2 VCC AF8 10230PDB5V4
AC27 GDA1/I0153PDB3V4 AE3 10239PDB6V0 AF9 10229NDB5V4
AC28 I0145NDB3V3 AE4 10239NDB6V0 AF10 10229PDB5V4
AC29 10143NDB3V3 AE5 VMV6 AF11 10214PPB5V2
AC30 I0137NDB3V2 AE6 GND AF12 10208NDB5V1
AD1 GND AE7 GNDQ AF13 10208PDB5V1
AD2 10242NPB6V1 AE8 10230NDB5V4 AF14 10200PDB5V0
AD3 10240NDB6V0 AE9 10224NPB5V3 AF15 10196NDB5V0
AD4 GECO0/10236NDB6V0 AE10 10214NPB5V2 AF16 I0186NDB4V4
AD5 VCCIB6 AE11 10212NDB5V2 AF17 10186PDB4V4
AD6 GNDQ AE12 10212PDB5V2 AF18 I0180NDB4V3
AD7 VCC AE13 10202NPB5V1 AF19 10180PDB4V3
AD8 VMV5 AE14 10200NDB5V0 AF20 10168NDB4V1
AD9 VCCIB5 AE15 10196PDB5V0 AF21 10168PDB4V1
AD10 10224PPB5V3 AE16 I0190NDB4V4 AF22 I0160NDB4V0
AD11 10218NPB5V3 AE17 10184PDB4V3 AF23 I0158NPB4V0
AD12 10216PPB5V2 AE18 10184NDB4V3 AF24 VCCIB4
AD13 10210PPB5V2 AE19 10172PDB4V2 AF25 10154NPB4V0
AD14 10202PPB5V1 AE20 10172NDB4V2 AF26 VCC
AD15 10194PDB5V0 AE21 10166NDB4V1 AF27 TDO
AD16 10190PDB4V4 AE22 10160PDB4V0 AF28 VCCIB3
AD17 I0182NPB4V3 AE23 GNDQ AF29 GNDQ
AD18 I0176NDB4V?2 AE24 VMV4 AF30 GND
AD19 10176PDB4V2 AE25 GND AG1 10238NPB6V0
AD20 10170PPB4V2 AE26 GDB0/I0152NDB3V4 AG2 VCC
AD21 10166PDB4V1 AE27 GDB1/I0152PDB3V4 AG3 10232NPB5V4
AD22 VCCIB4 AE28 VMV3 AG4 GND
AD23 TCK AE29 VCC AG5 10220PPB5V3
AD24 VCC AE30 10149PDB3V4 AG6 10228PDB5V4
AD25 TRST AF1 GND AG7 10231NDB5V4
AD26 VCCIB3 AF2 10238PPB6V0 AG8 GEC2/10231PDB5V4
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Datasheet Information

handbook format, Actel has restarted the version numbers. The new version
number is 51700098-001-0.

Revision Changes Page
Revision 3 (Apr 2008) | The following pins had duplicates and the extra pins were deleted from the 4-2
Packaging v1.2 "PQ208" A3PE3000 table:
36, 62, 171
Note: There were no pin function changes in this update.
The following pins had duplicates and the extra pins were deleted from the 4-12
"FG324" table:
E2, E3, E16, E17, P2, P3, T16, U17
Note: There were no pin function changes in this update.
The "FG256" pin table was updated for the A3PEG00 device because the old PAT 4-9
were based on the IFX die, and this is the final UMC die version.
The "FG484" was updated for the A3PEG00 device because the old PAT were 4-22
based on the IFX die, and this is the final UMC die version.
The following pins had duplicates and the extra pins were deleted from the 4-41
"FG896" table:
ADG, AES, AE28, AF29, F5, F26, G6, G25
Note: There were no pin function changes in this update.
Revision 2 (Mar 2008) | The FG324 package was added to the "ProASIC3E Product Family" table, the| I, II, IV
Product Brief rev. 1 "l/Os Per Package1" table, and the "Temperature Grade Offerings" table for
A3PE3000.
Revision 1 (Feb 2008) | In Table 2-3 « Flash Programming Limits — Retention, Storage and Operating 2
DC and Switching | lémperature 1, Maximum Operating Junction Temperature was changed from
Characteristics v1.1 110°C to 100°C for both commercial and industrial grades.
The "PLL Behavior at Brownout Condition" section is new. 2-4
In the "PLL Contribution—PPLL" section, the following was deleted: 2-10
FCLKIN is the input clock frequency.
In Table 2-14 « Summary of Maximum and Minimum DC Input Levels, the note 2-17
was incorrect. It previously said T and it was corrected and changed to Ty.
In Table 2-98 « ProASIC3E CCC/PLL Specification, the SCLK parameter and note 2-70
1 are new.
Table 2-103 « JTAG 1532 was populated with the parameter data, which was not 2-83
in the previous version of the document.
Revision 1 (cont’d) The "PQ208" pin table for ASPE3000 was updated. 4-2
Packaging v1.1 The "FG324" pin table for ASPE3000 is new. 4-13
The "FG484" pin table for ASPE3000 is new. 4-17
The "FG896" pin table for A3PE3000 is new. 4-41
Revision 0 (Jan 2008) | This document was previously in datasheet v2.1. As a result of moving to the N/A

v2.1
(July 2007)

CoreMP7 information was removed from the "Features and Benefits" section.

1-l

The M1 device part numbers have been updated in ProASIC3E Product Family,
"Packaging Tables", "Temperature Grade Offerings", "Speed Grade and
Temperature Grade Matrix", and "Speed Grade and Temperature Grade Matrix".
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