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I/Os Per Package1

ProASIC3E Devices A3PE600 A3PE1500 3 A3PE3000 3
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Package » a » a » 5
PQ208 147 65 147 65 147 65
FG256 165 79 - - - -
FG324 - - - - 221 110
FG484 270 135 280 139 341 168
FG676 - - 444 222 - -
FG896 - - - - 620 310
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3E FPGA Fabric User’s
Guide to ensure compliance with design and board migration requirements.
2. Each used differential I/O pair reduces the number of single-ended I/Os available by two.

3. For ASBPE1500 and A3PE3000 devices, the usage of certain I/O standards is limited as follows:

— SSTL3(l) and (ll): up to 40 I/Os per north or south bank

— LVPECL/GTL+ 3.3V /GTL 3.3 V: up to 48 I/Os per north or south bank

— SSTL2(l) and (Il) / GTL+ 2.5 V/ GTL 2.5 V: up to 72 I/Os per north or south bank
4. FG256 and FG484 are footprint-compatible packages.
5. When using voltage-referenced I/O standards, one I/O pin should be assigned as a voltage-referenced pin (VREF) per

minibank (group of I/0Os).

6. "G"indicates RoHS-compliant packages. Refer to the "ProASIC3E Ordering Information" on page Il for the location of the "G"

in the part number.

Table 1-2 « ProASIC3E FPGAs Package Sizes Dimensions

Package PQ208 FG256 FG324 FG484 FG676 FG896
Length x Width (mm\mm) 28 x 28 17 x 17 19 x 19 23 x 23 27 x 27 31 x 31
Nominal Area (mm?) 784 289 361 529 729 961
Pitch (mm) 0.5 1.0 1.0 1.0 1.0 1.0
Height (mm) 3.40 1.60 1.63 2.23 2.23 2.23
ProASIC3E Device Status

ProASIC3E Devices Status M1 ProASIC3E Devices Status
A3PEB00 Production

A3PE1500 Production M1A3PE1500 Production
A3PE3000 Production M1A3PE3000 Production
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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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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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SSTL2 Class |

Stub-Speed Terminated Logic for 2.5V memory bus standard (JESD8-9). ProASIC3E devices support
Class I. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-66 * Minimum and Maximum DC Input and Output Levels

SSTL2 Class | VIL VIH VOL VOH IOL|IOH| IOSL IOSH |IIL |IIH
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y, Y, Y, \Y; ' ' mA|mA| mA’ mA!  [pAZ[pAZ2
15 mA -0.3 |VREF -0.2|VREF +0.2| 3.6 0.54 |VCCl-0.62|15]| 15 87 83 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
SSTL2
Class | 50
Test Point
25

T 30 pF

Table 2-67 - AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-18 « 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 1.25 1.25 1.25 30

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

Timing Characteristics

Table 2-68 « SSTL 2 Class |
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.425 V,
Worst-Case VCCI=2.3V, VREF =1.25V

Speed

Grade toour | tor | toin | tey | teour | tz tzw |tz | tiz | tas | tzws | Units
Std. 0.66 213 0.04 1.33 0.43 217 1.85 4.40 4.08 ns
-1 0.56 1.81 0.04 1.14 0.36 1.84 1.57 3.74 3.47 ns
-2 0.49 1.59 0.03 1.00 0.32 1.62 1.38 3.29 3.05 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

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential 1/0 standard. It requires
that one data bit be carried through two signal lines. Like LVDS, 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 2-24. The
building blocks of the LVPECL 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 LVDS implementation because the output standard
specifications are different.

Bourns Par/t(Number: CAT16-PC4F12

................. FPGA
OUTBUE LVPECL P CA P | ; P
. B
: : INBUF_LVPECL
L ; %5187W %1009 * -
>0—| >—|Z|—fv\r : P
' 100 Q r o Zp=500Q
N N

Figure 2-24 « LVPECL Circuit Diagram and Board-Level Implementation
Table 2-81 « Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. | Max. | Min. | Max. | Min. [ Max. | Units
VCCI Supply Voltage 3.0 3.3 3.6 \%
VOL Output Low Voltage 096 | 1.27 | 1.06 | 143 | 1.30 | 1.57 \Y
VOH Output High Voltage 1.8 211 | 192 | 228 | 213 | 2.41 \Y
VIL, VIH Input Low, Input High Voltages 0 3.6 0 3.6 0 3.6 V
VODIFF Differential Output Voltage 0.625 | 0.97 | 0.625 | 0.97 | 0.625 | 0.97 \Y
VOCM Output Common-Mode Voltage 1.762 | 1.98 | 1.762 | 1.98 | 1.762 | 1.98 \%
VICM Input Common-Mode Voltage 1.01 2.57 | 1.01 257 | 1.01 2.57 \%
VIDIFF Input Differential Voltage 300 300 300 mV
Table 2-82 - AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V)
1.64 1.94 Cross point -

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

Timing Characteristics

Table 2-83 « LVPECL
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Speed Grade tpouT top toin tpy Units
Std. 0.66 1.83 0.04 1.63 ns
-1 0.56 1.55 0.04 1.39 ns
-2 0.49 1.36 0.03 1.22 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.
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I/0 Register Specifications

S Microsemi
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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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Input Register
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ProASIC3E Flash Family FPGAs

t

t

ICKMPWH ICKMPWL
t
IHD
T —
Data 1 50% 0 50% X X X
Enable 50% twere ECPRE tReMPRE
" 50% 50% 50%
Preset ISUE
treceLr tREMCLR
L
Clear % / 50%
out_1 50%

)

tICLKC‘l

[\

Figure 2-27 « Input Register Timing Diagram

Timing Characteristics

Table 2-86 - Input Data Register Propagation Delays

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

Parameter Description -2 | -1 | Std. | Units
ticLka Clock-to-Q of the Input Data Register 0.2410.27(0.32| ns
tisup Data Setup Time for the Input Data Register 0.26(0.30|0.35| ns
tiHp Data Hold Time for the Input Data Register 0.00/0.00{0.00| ns
tisue Enable Setup Time for the Input Data Register 0.37]10.42|0.50| ns
tiHE Enable Hold Time for the Input Data Register 0.00/0.00{0.00| ns
ticLrR2aQ Asynchronous Clear-to-Q of the Input Data Register 045)0.52(0.61| ns
tipPrRE2Q Asynchronous Preset-to-Q of the Input Data Register 045]0.52(0.61| ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.000.00|0.00| ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 02210251030 ns
YREMPRE Asynchronous Preset Removal Time for the Input Data Register 0.000.00|0.00| ns
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.2210.25(0.30| ns
twelr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.2210.25|10.30| ns
tiwpRrE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0.22]10.25|0.30| ns
tickmpwH | Clock Minimum Pulse Width High for the Input Data Register 0.36(0.41]|0.48| ns
tickmpwr | Clock Minimum Pulse Width Low for the Input Data Register 0.3210.3710.43 | 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

Clock Conditioning Circuits

CCC Electrical Specifications

Timing Characteristics

Table 2-98 « ProASIC3E CCC/PLL Specification

Parameter Minimum Typical Maximum Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 350 MHz
Clock Conditioning Circuitry Output Frequency fout ccc 0.75 350 MHz
Delay Increments in Programmable Delay Blocks 1.2 1603 ps
Serial Clock (SCLK) for Dynamic PLL* 125 MHz
Number of Programmable Values in Each 32
Programmable Delay Block
Input Period Jitter 15 ns
CCC Output Peak-to-Peak Period Jitter Fcec out Max Peak-to-Peak Period Jitter
1 Global 3 Global
Network Used Networks Used

0.75 MHz to 24 MHz 0.50% 0.70%

24 MHz to 100 MHz 1.00% 1.20%

100 MHz to 250 MHz 1.75% 2.00%

250 MHz to 350 MHz 2.50% 5.60%
Acquisition Time LockControl =0 300 V]

LockControl = 1 6.0 ms
Tracking Jitter © LockControl = 0 1.6 ns
LockControl = 1 0.8 ns

Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 112 0.6 5.56 ns
Delay Range in Block: Programmable Delay 2 12 0.025 5.56 ns
Delay Range in Block: Fixed Delay1'4 2.2 ns
Notes:

1.

This delay is a function of voltage and temperature. See Table 2-6 on page 2-5 for deratings

2. T;=25°C,VCC=15V.

3. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero SoC Online Help for more information.

4. Maximum value obtained for a —2 speed-grade device in worst-case commercial conditions. For specific junction
temperature and voltage supply levels, refer to Table 2-6 on page 2-5 for derating values.

5. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock
edge. Tracking jitter does not measure the variation in PLL output period, which is covered by the period jitter
parameter.
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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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PQ208 PQ208 PQ208
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function
118 I0134NDB3V2 157 VMV1 196 I011PDBO0OV1
119 10134PDB3V2 158 GNDQ 197 1011NDBOV1
120 I0132NDB3V2 159 GBA1/1081PDB1V4 198 1008PDB0OVO
121 10132PDB3V2 160 GBAO0/IO81NDB1V4 199 IO08NDBOVO
122 GND 161 GBB1/1080PDB1V4 200 VCCIBO
123 VCCIB3 162 GND 201 GAC1/I002PDB0OV0
124 GCC2/10117PSB3V0 163 GBB0/IO80ONDB1V4 202 GACO0/I002NDB0OV0
125 GCB2/10116PSB3V0 164 GBC1/I079PDB1V4 203 GAB1/I001PDB0OVO0
126 NC 165 GBCO0/I079NDB1V4 204 GABO0/IO01NDBOVO
127 10115NDB3V0 166 I074PDB1V4 205 GAA1/1000PDB0OVO
128 GCA2/I0115PDB3V0 167 I074NDB1V4 206 GAA0/IO00NDBOVO
129 GCA1/10114PPB3V0 168 I070PDB1V3 207 GNDQ
130 GND 169 I070NDB1V3 208 VMVO
131 VCCPLC 170 VCCIB1
132 GCA0/I0114NPB3V0 171 VCC
133 VCOMPLC 172 1056PSB1V1
134 GCB0/I0113NDB2V3 173 I055PDB1V1
135 GCB1/I0113PDB2V3 174 I055NDB1V1
136 GCC1/10112PSB2V3 175 I054PDB1V1
137 I0110NDB2V3 176 I054NDB1V1
138 10110PDB2V3 177 I040PDB0OV4
139 10106PSB2V3 178 GND
140 VCCIB2 179 1040NDBOV4
141 GND 180 I037PDB0OV4
142 VCC 181 I037NDBOV4
143 IO99NDB2V2 182 I035PDB0OV4
144 1099PDB2V2 183 I035NDB0OV4
145 I096NDB2V1 184 I032PDB0OV3
146 1096PDB2V1 185 1032NDB0OV3
147 I091NDB2V1 186 VCCIBO
148 1091PDB2V1 187 VCC
149 I088NDB2V0 188 1028PDB0OV3
150 1088PDB2V0 189 1028NDB0OV3
151 GBC2/1084PSB2V0 190 1024PDB0OV2
152 GBAZ2/1082PSB2V0 191 1024NDB0OV2
153 GBB2/1083PSB2V0 192 1021PSB0OV2
154 VMV2 193 I016PDB0OV1
155 GNDQ 194 I016NDBOV1
156 GND 195 GND
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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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Package Pin Assignments

FG484 FG484
Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function

V15 10112NDB4V0 Y7 10163PDB5V3
V16 GDB2/10112PDB4V0 Y8 VCC

V17 TDI Y9 VCC

V18 GNDQ Y10 10147PDB5V1
V19 TDO Y11 10133PDB4V2
V20 GND Y12 I0131NPB4V2
V21 NC Y13 NC

V22 I0105NDB3V2 Y14 VCC

W1 NC Y15 VCC

W2 NC Y16 NC

W3 NC Y17 NC

W4 GND Y18 GND

W5 I0165NDB5V3 Y19 NC

W6 GEB2/I0165PDB5V3 Y20 NC

W7 I0164NDB5V3 Y21 NC

W8 I0153NDB5V2 Y22 VCCIB3
W9 10153PDB5V2

W10 10147NDB5V1

W11 I0133NDB4V2

W12 I0130NDB4V2

W13 10130PDB4V2

W14 I0113NDB4V0

W15 GDC2/10113PDB4V0

W16 I0111NDB4V0

W17 GDA2/I0111PDB4V0

W18 TMS

W19 GND
W20 NC
W21 NC
W22 NC

Y1 VCCIB6

Y2 NC

Y3 NC

Y4 I0161NDB5V3

Y5 GND

Y6 I0163NDB5V3
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FG676 FG676 FG676
Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function Pin Number | A3PE1500 Function
G13 I021NDB0OV2 H23 1069PDB2V1 K7 10217NDB7V3
G14 1027PDBO0OV3 H24 I076PDB2V2 K8 VCCIB7
G15 IO35NDB1V0 H25 I076NDB2V2 K9 VCC
G16 I039PDB1V0 H26 I078NDB2V2 K10 GND
G17 IO51NDB1V2 J1 I0197NDB7V0 K11 GND
G18 IO53NDB1V2 J2 10197PDB7V0 K12 GND
G19 VCCIB1 J3 VMV7 K13 GND
G20 GBA2/I058PPB2V0 J4 I0215NDB7V3 K14 GND
G21 GNDQ J5 10215PDB7V3 K15 GND
G22 I064NDB2V1 J6 10214PDB7V3 K16 GND
G23 |064PDB2V1 J7 10214NDB7V3 K17 GND
G24 I072PDB2V2 J8 VCCIB7 K18 vcC
G25 IO72NDB2V2 J9 VCC K19 VCCIB2
G26 I078PDB2V2 J10 VCC K20 1065PDB2V1
H1 10208NDB7V2 J1 VCC K21 I0O65NDB2V1
H2 10208PDB7V2 J12 VCC K22 I074PDB2V2
H3 10209NDB7V2 J13 VCC K23 I074NDB2V2
H4 10209PDB7V2 J14 VCC K24 I075PDB2V2
H5 10219NDB7V3 J15 VCC K25 IO75NDB2V2
H6 GAC2/10219PDB7V3 J16 VCC K26 1084PDB2V3
H7 VCCIB7 J17 VCC L1 I0195NDB7V0
H8 VCC J18 VCC L2 10198PPB7V0
H9 VCCIBO J19 VCCIB2 L3 GNDQ
H10 VCCIBO J20 1062PDB2V0 L4 10201PDB7V1
H11 VCCIBO J21 I062NDB2V0 L5 10201NDB7V1
H12 VCCIBO J22 I070NDB2V1 L6 10210NDB7V2
H13 VCCIBO J23 IO69NDB2V1 L7 10210PDB7V2
H14 VCCIB1 J24 VMV2 L8 VCCIB7
H15 VCCIB1 J25 1080PDB2V3 L9 vVCcC
H16 VCCIB1 J26 I0O80NDB2V3 L10 GND
H17 VCCIB1 K1 10195PDB7V0 L11 GND
H18 VCCIB1 K2 I0199NDB7V1 L12 GND
H19 VCC K3 10199PDB7V1 L13 GND
H20 VCC K4 I0205NDB7V1 L14 GND
H21 IO58NPB2V0 K5 10205PDB7V1 L15 GND
H22 I070PDB2V1 K6 10217PDB7V3 L16 GND
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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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FG896 FG896 FG896
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function

AG9 10225NPB5V3 AH15 I0195NDB5V0 AJ21 10173PDB4V2
AG10 10223NPB5V3 AH16 10185NDB4V3 AJ22 I0163NDB4V1
AG11 10221PDB5V3 AH17 10185PDB4V3 AJ23 10163PDB4V1
AG12 10221NDB5V3 AH18 10181PDB4V3 AJ24 I0167NPB4V1
AG13 I0205NPB5V1 AH19 10177NDB4V2 AJ25 VCC
AG14 I0199NDB5V0 AH20 10171NPB4V2 AJ26 10156NPB4V0
AG15 10199PDB5V0 AH21 10165PPB4V1 AJ27 VCC
AG16 10187NDB4V4 AH22 10161PPB4V0 AJ28 TMS
AG17 10187PDB4V4 AH23 10157NDB4V0 AJ29 GND
AG18 I0181NDB4V3 AH24 10157PDB4V0 AJ30 GND
AG19 10171PPB4V2 AH25 10155NDB4V0 AK2 GND
AG20 I0165NPB4V1 AH26 VCCiB4 AK3 GND
AG21 10161NPB4V0 AH27 TDI AK4 10217PPB5V2
AG22 I0159NDB4V0 AH28 VCC AK5 GND
AG23 10159PDB4V0 AH29 VPUMP AK6 10215PPB5V2
AG24 10158PPB4V0 AH30 GND AK7 GND
AG25 GDB2/10155PDB4V0 AJ1 GND AK8 10207NDB5V1
AG26 GDA2/10154PPB4V0 AJ2 GND AK9 10207PDB5V1
AG27 GND AJ3 GEA2/10233PPB5V4 AK10 10201NDB5V0
AG28 VJTAG AJ4 VCC AK11 10201PDB5V0
AG29 VCC AJ5 10217NPB5V2 AK12 I0193NDB4V4
AG30 I0149NDB3V4 AJ6 VCC AK13 10193PDB4V4
AH1 GND AJ7 10215NPB5V2 AK14 10197PDB5V0
AH2 I0233NPB5V4 AJ8 10213NDB5V2 AK15 I0191NDB4V4
AH3 vVCcC AJ9 10213PDB5V2 AK16 10191PDB4V4
AH4 GEB2/10232PPB5V4 AJ10 10209NDB5V1 AK17 I0189NDB4V4
AH5 VCCIB5 AJ11 10209PDB5V1 AK18 10189PDB4V4
AH6 10219NDB5V3 AJ12 10203NDB5V1 AK19 10179PPB4V3
AH7 10219PDB5V3 AJ13 10203PDB5V1 AK20 I0175NDB4V2
AH8 10227NDB5V4 AJ14 10197NDB5V0 AK21 10175PDB4V2
AH9 10227PDB5V4 AJ15 10195PDB5V0 AK22 I0169NDB4V1
AH10 10225PPB5V3 AJ16 10183NDB4V3 AK23 10169PDB4V1
AH11 10223PPB5V3 AJ17 10183PDB4V3 AK24 GND
AH12 10211NDB5V2 AJ18 I0179NPB4V3 AK25 10167PPB4V1
AH13 10211PDB5V2 AJ19 10177PDB4V2 AK26 GND
AH14 10205PPB5V1 AJ20 10173NDB4V2 AK27 GDC2/10156PPB4V0
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FG896 FG896 FG896
Pin Number | A3PE3000 Function Pin Number | A3PE3000 Function Pin Number | A3SPE3000 Function

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

T30 10121PDB3V0 V6 10261NPB6V3 W12 GND

U1 10268PDB6V4 V7 10255PDB6V2 W13 GND

u2 10264NDB6V3 V8 10259PDB6V3 W14 GND

u3 10264PDB6V3 V9 I0259NDB6V3 W15 GND

u4 10258PDB6V3 V10 VCCIB6 W16 GND

us 10258NDB6V3 V11 VCC W17 GND

U6 10257PPB6V2 V12 GND W18 GND

u7 10261PPB6V3 V13 GND W19 GND

us 10265NDB6V3 V14 GND W20 VCC

U9 10263NDB6V3 V15 GND w21 VCCIB3
u10 VCCIB6 V16 GND W22 10134PDB3V2
u11 VCC V17 GND W23 10138PDB3V3
u12 GND V18 GND W24 I0132NDB3V2
U13 GND V19 GND W25 I0136NPB3V2
u14 GND V20 VCC W26 I0130NPB3V2
u15 GND V21 VCCIB3 w27 10141PDB3V3
u16 GND V22 10120NDB3V0 w28 10135PDB3V2
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Revision Changes Page
Revision 11 Added a Note stating "VMV pins must be connected to the corresponding VCCI pins. 2-1
(August 2012) See the "VMVx I/O Supply Voltage (quiet)" section on page 3-1 for further 3-1
information." to Table 2-1 < Absolute Maximum Ratings and Table 2-2 2.1
* Recommended Operating Conditions 1 (SAR 38322).
The drive strength, IOL, and IOH value for 3.3V GTL and 2.5V GTL was
changed from 25 mA to 20 mA in the following tables (SAR 31924):
"Summary of Maximum and Minimum DC Input and Output Levels" table 2-16
"Summary of 1/O Timing Characteristics—Software Default Settings" table 2-19
"I/0O Output Buffer Maximum Resistances'" table 2-20
"Minimum and Maximum DC Input and Output Levels" table) 2-39
"Minimum and Maximum DC Input and Output Levels" table 240
Also added note stating "Output drive strength is below JEDEC specification™ for
Tables 2-17 and 2-19.
Additionally, the IOL and IOH values for 3.3 V GTL+ and 2.5 V GTL+ were
corrected from 51 to 35 (for 3.3 V GTL+) and from 40 to 33 (for 2.5 V GTL+) in
table Table 2-13 (SAR 39714).
"Duration of Short Circuit Event Before Failure" table was revised to change the 2-22
maximum temperature from 110°C to 100°C, with an example of six months
instead of three months (SAR 37934).
The following sentence was deleted from the "2.5 V LVCMOS" section (SAR 2-30
34796):
"It uses a 5 V-tolerant input buffer and push-pull output buffer." This change was
made in revision 10 and omitted from the change table in error.
Revision 11 Figure 2-11 was updated to match tables in the "Summary of /0O Timing 2-38
(continued) Characteristics — Default I/0 Software Settings" section (SAR 34889).
In Table 2-81 VIL and VIH were revised so that the maximum is 3.6 V for all listed 2-52
values of VCCI (SAR 37222).
Figure 2-47and Figure 2-48 are new (SAR 34848). 2-79
The following sentence was removed from the "VMVx I/0 Supply Voltage (quiet)" 3-1
section in the "Pin Descriptions and Packaging" chapter: "Within the package, the
VMV plane is decoupled from the simultaneous switching noise originating from
the output buffer VCCI domain" and replaced with “Within the package, the VMV
plane biases the input stage of the 1/Os in the I/O banks” (SAR 38322). The
datasheet mentions that "VMV pins must be connected to the corresponding
VCCI pins" for an ESD enhancement.
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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".

1-l
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Revision Changes Page
Advance v0.5 The "RESET" section was updated. 2-25
(continued)
The "RESET" section was updated. 2-27
The "Introduction" of the "Introduction" section was updated. 2-28

PCI-X 3.3 V was added to the Compatible Standards for 3.3 V in Table 2- 2-29
11 « VCCI Voltages and Compatible Standards

Table 2-35 « ProASIC3E /O Features was updated. 2-54

The "Double Data Rate (DDR) Support" section was updated to include 2-32
information concerning implementation of the feature.

The "Electrostatic Discharge (ESD) Protection" section was updated to include 2-35
testing information.

Level 3 and 4 descriptions were updated in Table 2-43 + 1/0O Hot-Swap and 5V 2-64
Input Tolerance Capabilities in ProASIC3 Devices.

The notes in Table 2-45 « I/O Hot-Swap and 5 V Input Tolerance Capabilities in 2-64
ProASIC3E Devices were updated.

The "Simultaneous Switching Outputs (SSOs) and Printed Circuit Board Layout" 2-41
section is new.

A footnote was added to Table 2-37 + Maximum I/O Frequency for Single-Ended 2-55
and Differential 1/0Os in All Banks in ProASIC3E Devices (maximum drive strength
and high slew selected).

Table 2-48 « ProASIC3E 1/O Attributes vs. I/0 Standard Applications 2-81
Table 2-55 « ProASIC3 I/0 Standards—SLEW and Output Drive (OUT_DRIVE) 2-85
Settings

The "X" was updated in the "Pin Descriptions" section. 2-50
The "VCC Core Supply Voltage" pin description was updated. 2-50

The "VMVx I/0O Supply Voltage (quiet)" pin description was updated to include 2-50
information concerning leaving the pin unconnected.

EXTFB was removed from Figure 2-24 « ProASIC3E CCC Options. 2-24

The CCC Output Peak-to-Peak Period Jitter Fcoc oyt Was updated in Table 2-30
2-13 « ProASIC3E CCC/PLL Specification.

EXTFB was removed from Figure 2-27 + CCC/PLL Macro. 2-28

The LVPECL specification in Table 2-45 « |/O Hot-Swap and 5 V Input Tolerance 2-64
Capabilities in ProASIC3E Devices was updated.

Table 2-15 « Levels of Hot-Swap Support was updated. 2-34
The "Cold-Sparing Support" section was updated. 2-34
"Electrostatic Discharge (ESD) Protection" section was updated. 2-35
The VJTAG and I/O pin descriptions were updated in the "Pin Descriptions" 2-50
section.

The "VJTAG JTAG Supply Voltage" pin description was updated. 2-50

The "VPUMP Programming Supply Voltage" pin description was updated to 2-50
include information on what happens when the pin is tied to ground.
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