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ProASIC3 Flash Family FPGAs

& Microsemi

Power Matters.

ProASIC3 Devices A3P0157 A3P030 A3P060 | A3P125 | A3P250 A3P400 A3P600 A3P1000
Cortex-M1 Devices 2 M1A3P250 | M1A3P400 | M1A3P600 | M1A3P1000
Package Pins
QFN QN68 | QN48, QN68, | QN1327 | QN1327 | QN1327

QN1327
cs CS121
VQFP VQ100 VQ100 | vQ100 VQ100
TQFP TQ144 | TQ144
PQFP PQ208 PQ208 PQ208 PQ208 PQ208
FBGA FG144 | FG144 |FG144/256 °| FG144/256/ | FG144/256/ | FG144/256/

484 484 484

Notes:

NOGOARWDA

A3PO015 is not recommended for new designs.
Refer to the Cortex-M1 product brief for more information.
AES is not available for Cortex-M1 ProASIC3 devices.
Six chip (main) and three quadrant global networks are available for ASP0O60 and above.
The M1A3P250 device does not support this package.

For higher densities and support of additional features, refer to the ProASIC3E Flash Family FPGAs datasheet.
Package not available.
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Power Matters.

ProASIC3 Flash Family FPGAs

Table 2-9 « Summary of I/O Input Buffer Power (Per Pin) — Default /0 Software Settings

Applicable to Standard Plus 1/0 Banks

Static Power Dynamic Power
VMV (V) PDC2 (mw)! PAC9 (UW/MHz) 2
2.5V LVCMOS 25 - 5.14
1.8 V LVCMOS 1.8 - 2.13
1.5V LVCMOS (JESD8-11) 15 - 1.48
3.3V PCI 3.3 - 18.13
3.3V PCI-X 3.3 - 18.13
Notes:

1. PDC?2 is the static power (where applicable) measured on VMV.
2. PACSY is the total dynamic power measured on VCC and VMV.

3. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B

specification.

Table 2-10 « Summary of 1/O Input Buffer Power (Per Pin) — Default /0O Software Settings
Applicable to Standard 1/O Banks

Static Power

Dynamic Power

VMV (V) PDC2 (mW) ' PAC9 (MW/MHz) 2
Single-Ended
3.3V LVTTL/3.3V LVCMOS 3.3 - 17.24
3.3 V LVCMOS Wide Range® 3.3 - 17.24
2.5V LVCMOS 25 - 5.19
1.8 V LVCMOS 1.8 - 2.18
1.5V LVCMOS (JESD8-11) 15 - 1.52

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. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B

specification.
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Power Matters. ProASIC3 Flash Family FPGAs
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Figure 2-6 « Tristate Output Buffer Timing Model and Delays (Example)
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ProASIC3 DC and Switching Characteristics

& Microsemi

Power Matters.

Table 2-26 « Summary of I/O Timing Characteristics—Software Default Settings
—2 Speed Grade, Commercial-Case Conditions: T; = 70°C, Worst Case VCC =1.425V,
Worst-Case VCCI (per standard)
Standard I/O Banks

38 &
TS =
Do ~ —
o ° S
£ =< © 7]
=] © = o —
o 2 - A
S o o | & ™
2 os | 2 > m ®
@ 2818 |2 |||z |2|le|S|e|lT|lal®
o |22 5 |8 |5|5|E|SE|E|5|L |2 |28|L | s
OStandard | § |55 | g | § |&| 8| 5| 5|5 |8 | 8|53 2[5
3.3V LVTTL/ 8mA | 8mA | High| 35 - 1045(3.29|0.03]|0.75(0.3213.36|280(1.79]|2.01| ns
3.3V LVCMOS
3.3V LVCMOS|100 pA| 8 mA | High| 35 - 1045(15.09]003(1.13]10.32|5.09(4.25|277|3.11 | ns
Wide Range2
2.5V LVCMOS [ 8mA [ 8mA | High| 35 —1045(356]0.03(096|0.32|340(3.56|1.78[1.91| ns
1.8 VLVCMOS | 4 mA | 4 mA | High| 35 —1045(4.74]10.03|1090(0.3214.02(4.74]11.80|1.85| ns
1.5VLVCMOS | 2mA [ 2mA | High| 35 - 10455711003 (1.06|0.32|4.71(5.711183[1.83| 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. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

2-25
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ProASIC3 DC and Switching Characteristics

& Microsemi

2.5V LVCMOS

Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 2.5V
applications.

Table 2-56 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/0 Banks

Power Matters.

2.5V LVCMOS VIL VIH VOL VOH |IOL|IOH IOSL IOSH L [H?
Min. Max. Min. Max. Max. Min. Max. Max.

Drive Strength v v ', v v V |mAlmA| mA3 mA3  [pA?[pAt

2 mA -0.3 0.7 1.7 27 0.7 1.7 212 18 16 10| 10

4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 | 4 18 16 10] 10

6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 37 32 10| 10

8 mA -0.3 0.7 1.7 2.7 0.7 1.7 818 37 32 10] 10

12 mA -0.3 0.7 1.7 2.7 0.7 1.7 |12 112 74 65 10| 10

16 mA -0.3 0.7 1.7 2.7 0.7 1.7 (16|16 87 83 10] 10

24 mA -0.3 0.7 1.7 2.7 0.7 1.7 24|24 124 169 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. llH 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.

5. Software default selection highlighted in gray.

Table 2-57 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus 1/0 Banks

2.5V LVCMOS VIL VIH VOL | VOH |IOL (IOH IOSL IOSH L (nH2
Min. Max. Min. | Max. | Max. | Min. Max. Max.

Drive Strength v v v v v V |mA|mA| mA3 mA3  [uA% [uAat

2 mA -0.3 0.7 1.7 2.7 0.7 1.7 2 2 18 16 10 | 10

4 mA -0.3 0.7 1.7 2.7 0.7 1.7 4 4 18 16 10 | 10

6 mA -0.3 0.7 1.7 2.7 0.7 1.7 6 6 37 32 10 | 10

8 mA -0.3 0.7 1.7 2.7 0.7 1.7 8 8 37 32 10 | 10

12 mA -0.3 0.7 1.7 2.7 0.7 1.7 12 | 12 74 65 10 [ 10

Notes:

1. IIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. IlIH 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.

5. Software default selection highlighted in gray.

2-47
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ProASIC3 DC and Switching Characteristics

Table 2-75 + 1.8 V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/O Banks

& Microsemi

Power Matters.

Drive Speed

Strength Grade toout top toin tpy teout tzL tzn t 2z thz Units

2 mA Std. 0.66 | 15.01 | 0.04 1.20 043 | 13.15 | 15.01 1.99 1.99 ns
-1 0.56 | 12.77 | 0.04 1.02 0.36 | 11.19 | 1277 | 1.70 1.70 ns
-2 049 | 11.21 0.03 0.90 0.32 9.82 | 11.21 1.49 1.49 ns

4 mA Std. 0.66 | 10.10 | 0.04 1.20 0.43 9.55 | 10.10 | 2.41 2.37 ns
-1 0.56 8.59 0.04 1.02 0.36 8.13 8.59 2.05 2.02 ns
-2 0.49 7.54 0.03 0.90 0.32 7.13 7.54 1.80 1.77 ns

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

1.5 VLVCMOS (JESD8-11)

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general-purpose 1.5V
applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-76 + Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

1L§/5c\;nos VIL VIH VOL VOH IOL|IOH| IOSL | I0SH |IL"|1IH?

Drive Min. Max. Min. Max., Max. Min. Max. | Max.

Strength | V ', \Y; \Y; ' ' mA|[mA| mA3 | mA3 |uA%|pAat
2mA | -0.3 [ 0.35*VCCI| 0.65*VCCI | 1.575| 0.25*VCCI | 0.75*VCCI| 2 | 2 16 13 [ 10] 10
4 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75* VCCI 33 25 (10| 10
6 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75*VCCI 39 32 (10| 10
8 mA -0.3| 0.35*VCCI | 0.65*VCCI [1.575| 0.25*VCCI | 0.75* VCCI 55 66 | 10| 10
12mA | -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575| 0.25*VCCI | 0.75*VCCI| 12| 12 | 55 66 | 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. llH 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.

A

5. Software default selection highlighted in gray.

Currents are measured at 85°C junction temperature.

2-59
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Power Matters.

Table 2-90 « LVDS Minimum and Maximum DC Input and Output Levels

ProASIC3 Flash Family FPGAs

DC Parameter Description Min. Typ. Max. Units
VCCI Supply Voltage 2.375 25 2.625 \%
VOL Output Low Voltage 0.9 1.075 1.25 \%
VOH Output High Voltage 1.25 1.425 1.6 \%
oL ! Output Lower Current 0.65 0.91 1.16 mA
IOH ! Output High Current 0.65 0.91 1.16 mA
\ Input Voltage 0 2.925 \%
lIH 23 Input High Leakage Current 10 MA
L 24 Input Low Leakage Current 10 MA
VODIFF Differential Output Voltage 250 350 450 mV
VOCM Output Common Mode Voltage 1.125 1.25 1.375 \%
VICM Input Common Mode Voltage 0.05 1.25 2.35 \Y
VIDIFF Input Differential Voltage 100 350 mV
Notes:

1. IOL/IOH defined by VODIFF/(Resistor Network)
2. Currents are measured at 85°C junction temperature.

3. lIH 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.

4. |IL is the input leakage current per I/O pin over recommended operation conditions where -0.3 V < VIN <VIL.

Table 2-91 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V)

Input High (V)

Measuring Point* (V)

1.075

1.325

Cross point

Note: *Measuring point = Vi, See Table 2-22 on page 2-22 for a complete table of trip points.

Timing Characteristics

Table 2-92 » LVDS

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23V

Speed Grade tpouT top toin tpy Units
Std. 0.66 1.83 0.04 1.60 ns
-1 0.56 1.56 0.04 1.36 ns
-2 0.49 1.37 0.03 1.20 ns

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

Revision 18
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Power Matters.

ProASIC3 Flash Family FPGAs

Table 2-97 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLkQ 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
tocLrR2aQ Asynchronous Clear-to-Q of the Output Data Register LL, DOUT
tOREMCLR Asynchronous Clear Removal Time for the Output Data Register LL, HH
toRECCLR 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 II, 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
tREMCLR 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 2-16 on page 2-71 for more information.
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ProASIC3 DC and Switching Characteristics

Power Matters.
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Package Pin Assignments

QN132
Pin Number | A3P125 Function

c17 IO83RSB1
Cc18 VCCIB1
C19 TCK
C20 VMV1
C21 VPUMP
C22 VJTAG
C23 VCCIBO
C24 NC
C25 NC
C26 GCA1/1055RSB0
c27 GCCO0/I052RSB0
C28 VCCIBO
C29 I042RSB0
C30 GNDQ
C31 GBA1/I040RSBO
C32 GBBO0/I037RSB0O
C33 VCC
C34 I024RSB0
C35 I019RSB0O
C36 I016RSB0O
C37 IO10RSBO
C38 VCCIBO
C39 GAB1/I0O03RSB0
C40 VMVO

D1 GND

D2 GND

D3 GND

D4 GND
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Package Pin Assignments

TQ144 TQ144 TQ144

Pin Number |A3P060 Function Pin Number |A3P060 Function Pin Number | A3P060 Function
1 GAA2/I051RSB1 37 NC 73 VPUMP
2 I052RSB1 38 GEA2/I071RSB1 74 NC
3 GAB2/I053RSB1 39 GEB2/I070RSB1 75 TDO
4 I095RSB1 40 GEC2/I069RSB1 76 TRST
5 GAC2/I094RSB1 41 I068RSB1 77 VJTAG
6 I093RSB1 42 I067RSB1 78 GDAO0/IO50RSB0
7 I092RSB1 43 I066RSB1 79 GDB0/I048RSB0
8 I091RSB1 44 I065RSB1 80 GDB1/1047RSB0O
9 VCC 45 VCC 81 VCCIBO
10 GND 46 GND 82 GND
1 VCCIB1 47 VCCIB1 83 I044RSB0
12 IO90RSB1 48 NC 84 GCC2/1043RSB0
13 GFC1/1089RSB1 49 I064RSB1 85 GCB2/I042RSB0
14 GFC0/I088RSB1 50 NC 86 GCA2/I041RSB0O
15 GFB1/I087RSB1 51 I063RSB1 87 GCA0/I040RSB0O
16 GFBO0/IO86RSB1 52 NC 88 GCA1/I039RSB0O
17 VCOMPLF 53 I062RSB1 89 GCB0/I038RSB0
18 GFA0/I085RSB1 54 NC 90 GCB1/I037RSB0
19 VCCPLF 55 I061RSB1 91 GCCO0/I036RSB0
20 GFA1/I084RSB1 56 NC 92 GCC1/1035RSB0
21 GFA2/I083RSB1 57 NC 93 I034RSB0O
22 GFB2/I082RSB1 58 I060RSB1 94 IO33RSB0O
23 GFC2/1081RSB1 59 I059RSB1 95 NC
24 IO80RSB1 60 I0O58RSB1 96 NC
25 IO79RSB1 61 I057RSB1 97 NC
26 I078RSB1 62 NC 98 VCCIBO
27 GND 63 GND 99 GND
28 VCCIB1 64 NC 100 VvCC
29 GEC1/I077RSB1 65 GDC2/I056RSB1 101 IO30RSBO
30 GECO0/I076RSB1 66 GDB2/I055RSB1 102 GBC2/I029RSB0
31 GEB1/I075RSB1 67 GDA2/I054RSB1 103 I028RSB0
32 GEBO0/I074RSB1 68 GNDQ 104 GBB2/I027RSB0
33 GEA1/1073RSB1 69 TCK 105 I026RSB0
34 GEAO0/IO72RSB1 70 TDI 106 GBA2/I025RSB0
35 VMV1 71 TMS 107 VMVO
36 GNDQ 72 VMV1 108 GNDQ
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Package Pin Assignments

FG144 FG144 FG144

Pin Number |A3P060 Function Pin Number |A3P060 Function Pin Number | A3P060 Function
A1 GNDQ D1 I091RSB1 G1 GFA1/I084RSB1
A2 VMVO0 D2 I092RSB1 G2 GND
A3 GABO0/IO04RSB0 D3 I093RSB1 G3 VCCPLF
A4 GAB1/IO05RSB0 D4 GAA2/I051RSB1 G4 GFAO0/IO85RSB1
A5 I008RSBO D5 GACO0/I006RSB0 G5 GND
A6 GND D6 GAC1/I007RSB0O G6 GND
A7 I011RSBO D7 GBCO0/I019RSB0 G7 GND
A8 VCC D8 GBC1/I020RSB0 G8 GDC1/1045RSB0
A9 I016RSB0 D9 GBB2/I027RSB0 G9 I032RSB0O
A10 GBAO0/I023RSB0 D10 I018RSB0 G10 GCC2/1043RSB0
A11 GBA1/1024RSB0 D11 I028RSB0 G11 I031RSBO
A12 GNDQ D12 GCB1/1037RSBO G12 GCB2/I042RSB0
B1 GAB2/I053RSB1 E1 VCC H1 vccC
B2 GND E2 GFCO0/I088RSB1 H2 GFB2/I082RSB1
B3 GAA0/IO02RSB0O E3 GFC1/I0O89RSB1 H3 GFC2/I081RSB1
B4 GAA1/IO03RSBO E4 VCCIB1 H4 GEC1/1077RSB1
B5 IO00RSBO E5 I052RSB1 H5 VCC
B6 I010RSB0O E6 VCCIBO H6 I034RSB0
B7 I012RSB0 E7 VCCIBO H7 I044RSB0
B8 I014RSB0 E8 GCC1/I035RSB0 H8 GDB2/I055RSB1
B9 GBB0/I021RSB0O E9 VCCIBO H9 GDCO0/1046RSB0
B10 GBB1/I022RSB0 E10 VCC H10 VCCIBO
B11 GND E11 GCAO0/I040RSB0O H11 IO33RSB0O
B12 VMVO E12 IO30RSB0O H12 vVCcC
C1 I095RSB1 F1 GFBO0/IO86RSB1 J1 GEB1/I075RSB1
C2 GFA2/I083RSB1 F2 VCOMPLF J2 I078RSB1
C3 GAC2/I094RSB1 F3 GFB1/1087RSB1 J3 VCCIB1
C4 VCC F4 IO90RSB1 J4 GECO0/I076RSB1
C5 I001RSBO F5 GND J5 IO79RSB1
C6 IO09RSB0O F6 GND J6 IO80RSB1
C7 I013RSB0 F7 GND J7 vcC
C8 I015RSB0 F8 GCCO0/IO36RSB0 J8 TCK
C9 1017RSB0 F9 GCBO0/I038RSB0 J9 GDA2/1054RSB1
C10 GBA2/I025RSB0 F10 GND J10 TDO
Cc11 1026RSB0 F11 GCA1/I039RSB0 J1 GDA1/I049RSB0
C12 GBC2/I029RSB0 F12 GCA2/I041RSB0 J12 GDB1/I047RSB0
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Package Pin Assignments

FG144 FG144 FG144

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
A1 GNDQ D1 10112NDB3 G1 GFA1/10108PPB3
A2 VMVO0 D2 10112PDB3 G2 GND
A3 GABO0/IO02RSB0 D3 10116VDB3 G3 VCCPLF
A4 GAB1/IO03RSB0 D4 GAA2/10118UPB3 G4 GFA0/IO108NPB3
A5 I016RSB0 D5 GACO0/I004RSB0 G5 GND
A6 GND D6 GAC1/IO05RSB0 G6 GND
A7 I029RSB0 D7 GBCO0/I0O35RSB0 G7 GND
A8 VCC D8 GBC1/I036RSB0 G8 GDC1/1058UPBH1
A9 IO33RSB0 D9 GBB2/1042PDB1 G9 IO53NDB1
A10 GBAO0/IO39RSB0 D10 1042NDB1 G10 GCC2/I053PDB1
A11 GBA1/I040RSB0 D11 1043NPB1 G11 I052NDB1
A12 GNDQ D12 GCB1/1049PPB1 G12 GCB2/I052PDB1
B1 GAB2/10117UDB3 E1 VCC H1 VCC
B2 GND E2 GFCO0/I0110NDB3 H2 GFB2/10106PDB3
B3 GAAQ/IO00RSBO E3 GFC1/10110PDB3 H3 GFC2/I0105PSB3
B4 GAA1/I0O01RSBO E4 VCCIB3 H4 GEC1/10100PDB3
B5 I014RSB0O E5 10118VPB3 H5 VCC
B6 I019RSB0O E6 VCCIBO H6 I079RSB2
B7 I022RSB0 E7 VCCIBO H7 I065RSB2
B8 IO30RSBO E8 GCC1/1048PDB1 H8 GDB2/I062RSB2
B9 GBB0/I037RSB0 E9 VCCIB1 H9 GDC0/I058VPB1
B10 GBB1/I038RSB0O E10 VCC H10 VCCIB1
B11 GND E11 GCAO0/IO50NDB1 H11 1054PSB1
B12 VMV1 E12 IO51NDBH1 H12 VCC
C1 10117vDB3 F1 GFBO0/IO109NPB3 J1 GEB1/I099PDB3
C2 GFA2/10107PPB3 F2 VCOMPLF J2 I0106NDB3
C3 GAC2/10116UDB3 F3 GFB1/10109PPB3 J3 VCCIB3
Cc4 VCC F4 I0107NPB3 J4 GECO0/IO100NDB3
C5 I012RSB0 F5 GND J5 IO88RSB2
C6 I017RSB0O F6 GND J6 I081RSB2
Cc7 I024RSB0 F7 GND J7 VCC
C8 I031RSB0O F8 GCCO0/1048NDB1 J8 TCK
C9 I034RSB0O F9 GCBO0/IO49NPB1 J9 GDA2/I061RSB2
C10 GBA2/I041PDB1 F10 GND J10 TDO
c1 I041NDB1 F11 GCA1/I050PDB1 J1 GDA1/1060UDB1
C12 GBC2/1043PPB1 F12 GCA2/I051PDB1 J12 GDB1/I059UDB1
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FG144
Pin Number | A3P250 Function
K1 GEBO/IO99NDB3
K2 GEA1/I098PDB3
K3 GEAO0/I098NDB3
K4 GEA2/I097RSB2
K5 IO90RSB2
K6 I084RSB2
K7 GND
K8 I0O66RSB2
K9 GDC2/I063RSB2
K10 GND
K11 GDAO0/I060VDB1
K12 GDB0/I059VvVDB1
L1 GND
L2 VMV3
L3 GEB2/I096RSB2
L4 I091RSB2
L5 VCcCIB2
L6 I082RSB2
L7 IO80RSB2
L8 I072RSB2
L9 TMS
L10 VJTAG
L1 VMV2
L12 TRST
M1 GNDQ
M2 GEC2/I095RSB2
M3 I092RSB2
M4 IO89RSB2
M5 I087RSB2
M6 I085RSB2
M7 I078RSB2
M8 I076RSB2
M9 TDI
M10 VCCIB2
M11 VPUMP
M12 GNDQ
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FG144
Pin Number | A3P1000 Function

K1 GEBO0/IO189NDB3
K2 GEA1/I0188PDB3
K3 GEAO0/IO188NDB3
K4 GEA2/I0187RSB2
K5 I0169RSB2
K6 I0152RSB2
K7 GND

K8 I0117RSB2
K9 GDC2/I0116RSB2
K10 GND

K11 GDAO0/I0113NDB1
K12 GDB0/I0112NDB1
L1 GND

L2 VMV3

L3 GEB2/I0186RSB2
L4 I0172RSB2

L5 VCCIB2

L6 I0153RSB2

L7 I0144RSB2

L8 I0140RSB2

L9 T™MS

L10 VJTAG

L11 VMV2

L12 TRST

M1 GNDQ

M2 GEC2/I0185RSB2
M3 I0173RSB2
M4 I0168RSB2
M5 I0161RSB2
M6 I0156RSB2
M7 I0145RSB2
M8 I0141RSB2
M9 TDI
M10 VCCIB2

M11 VPUMP
M12 GNDQ
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FG256 FG256 FG256

Pin Number | A3P250 Function Pin Number | A3P250 Function Pin Number | A3P250 Function
A1 GND C5 GACO0/I004RSB0O E9 1024RSB0
A2 GAAO0/IO00RSBO C6 GAC1/IO05RSB0O E10 VCCIBO
A3 GAA1/I0O01RSBO c7 I013RSB0 E11 VCCIBO
A4 GABO0/IO02RSB0 C8 I017RSB0 E12 VMV1
A5 I007RSB0O C9 I022RSB0 E13 GBC2/1043PDB1
A6 I010RSB0O c10 I027RSB0 E14 I046RSB1
A7 I011RSBO Cc11 I031RSB0O E15 NC
A8 I015RSB0 C12 GBCO0/I035RSB0O E16 1045PDB1
A9 I020RSB0O C13 I034RSB0 F1 I0113NDB3
A10 I025RSB0 C14 NC F2 10112PPB3
A11 I029RSB0 C15 I042NPB1 F3 NC
A12 IO33RSB0O Cc16 1044PDB1 F4 10115VDB3
A13 GBB1/I038RSB0 D1 10114VDB3 F5 VCCIB3
A14 GBAO0/IO39RSB0 D2 10114UDB3 F6 GND
A15 GBA1/I040RSB0O D3 GAC2/10116UDB3 F7 VCC
A16 GND D4 NC F8 VCC
B1 GAB2/10117UDB3 D5 GNDQ F9 VCC
B2 GAA2/10118UDB3 D6 IO08RSBO F10 VCC
B3 NC D7 I014RSB0O F11 GND
B4 GAB1/IO03RSB0 D8 I018RSB0O F12 VCCIB1
B5 I006RSBO D9 I023RSB0 F13 I043NDB1
B6 IO09RSBO D10 I028RSB0 F14 NC
B7 I012RSB0 D11 I032RSB0 F15 1047PPB1
B8 I016RSBO0 D12 GNDQ F16 I045NDB1
B9 I021RSB0O D13 NC G1 I0111NDB3
B10 I026RSB0 D14 GBB2/I042PPB1 G2 10111PDB3
B11 IO30RSBO D15 NC G3 I0112NPB3
B12 GBC1/I036RSB0 D16 I044NDB1 G4 GFC1/10110PPB3
B13 GBBO0/I0O37RSB0 E1 10113PDB3 G5 VCCIB3
B14 NC E2 NC G6 VCC
B15 GBAZ2/1041PDB1 E3 10116VDB3 G7 GND
B16 1041NDB1 E4 10115UDB3 G8 GND
C1 10117VDB3 E5 VMVO0 G9 GND
Cc2 10118VDB3 E6 VCCIBO G10 GND
C3 NC E7 VCCIBO G111 VCC
C4 NC ES8 I019RSB0O G12 VCCIB1
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FG484 FG484 FG484
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function

E21 NC G13 I040RSB0 J5 I0149NPB3
E22 NC G14 I046RSB0 J6 IO09RSBO
F1 NC G15 GNDQ J7 10152UDB3
F2 NC G16 I047RSB0 J8 VCCIB3
F3 NC G17 GBB2/1061PPB1 J9 GND

F4 10154VDB3 G18 IO53RSB0O J10 VCC

F5 I0155VDB3 G19 IO63NDB1 J11 VCC

F6 I011RSBO G20 NC J12 VCC

F7 I007RSBO G21 NC J13 VCC

F8 GACO0/I004RSBO G22 NC J14 GND

F9 GAC1/IO05RSB0 H1 NC J15 VCCIB1
F10 I020RSB0O H2 NC J16 I062NDB1
F11 1024RSB0 H3 vCcC J17 I049RSB0
F12 I033RSB0 H4 10150PDB3 J18 1064PPB1
F13 IO39RSB0O H5 IO08RSBO J19 I0O66NDB1
F14 I045RSB0 H6 10153VDB3 J20 NC
F15 GBCO0/I054RSB0 H7 10152VDB3 J21 NC

F16 I048RSB0 H8 VMVO J22 NC

F17 VMVO H9 VCCIBO K1 NC
F18 I061NPB1 H10 VCCIBO K2 NC

F19 1063PDB1 H11 I025RSB0 K3 NC

F20 NC H12 I0O31RSBO K4 I0148NDB3
F21 NC H13 VCCIBO K5 10148PDB3
F22 NC H14 VCCIBO K6 10149PPB3
G1 NC H15 VMV1 K7 GFC1/10147PPB3
G2 NC H16 GBC2/1062PDB1 K8 VCCIB3
G3 NC H17 IO65RSB1 K9 VCC

G4 10151VDB3 H18 I052RSB0 K10 GND

G5 10151UDB3 H19 I066PDB1 K11 GND

G6 GAC2/I0153UDB3 H20 vVcC K12 GND

G7 I0O06RSB0O H21 NC K13 GND

G8 GNDQ H22 NC K14 VCC

G9 I010RSB0O J1 NC K15 VCCIB1
G10 I019RSB0O J2 NC K16 GCC1/I067PPB1
G11 I026RSB0 J3 NC K17 I064NPB1
G12 IO30RSB0O J4 I0150NDB3 K18 I073PDB1
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5 — Datasheet Information

List of Changes
The following table lists critical changes that were made in each version of the ProASIC3 datasheet.
Revision Changes Page
Revision 18 Updated 3.3 V DC supply voltage's maximum Commercial and Industrial values 2-2
(March 2016) from 3.3 V to 3.6 V in Table 2-2 (SAR 72693).
Added reference of Package Mechanical Drawings document in all package pin NA
assignment notes (76833).
Revision 17 Removed PQFP embedded heat spreader info. from Table 2-5 (SAR 52320). 2-6
(June 2015) Updated "VCCIBx I/0 Supply Voltage" (SAR 43323). 31
Revision 16 Updated "ProASIC3 Ordering Information”. Interchanged the positions of 1-IvV
(December 2014) | Y- Security Feature and I- Application (Temperature Range) (SAR 61079).
Added Note "Only devices with package size greater than or equal to 5x5 are
supported”.
Updated Table Note (2) in Table 2-3  Flash Programming Limits — Retention, 2-3
Storage and Operating Temperature so that the Table Note is not applicable for
Maximum Storage Temperature Tgrg (SAR 54297).
Added values for Drive strength 2 mA in Table 2-41 - 3.3 V LVTTL / 3.3 V| 2-34, 2-35,
LVCMOS High Slew, Table 2-42 « 3.3 V LVTTL / 3.3 V LVCMOS Low Slew, [ 2-36, 2-37
Table 2-43 « 3.3 V LVTTL / 3.3 V LVCMOS High Slew, and Table 2-44 « 3.3 V
LVTTL /3.3 VLVCMOS Low Slew (SAR 57184).
Added Figure 2-1 « High-Temperature Data Retention (HTR) (SAR 45466). 2-3
Updates made to maintain the style and consistency of the document. NA
Revision 15 Added corner pad table note (3) to "QN132 — Bottom View" (SAR 47442). 4-6
(July 2014)
Ambient temperature removed in Table 2-2, table notes and "ProASIC3 2-2
Ordering Information" figure were modified (SAR 48343). 1-IvV
Other updates were made to maintain the style and consistency of the NA
datasheet.
Revision 14 Note added for the discontinuance of QN132 package to the following tables I, 1ll, 4-6
(April 2014) and section: "ProASIC3 Devices", "I/Os Per Package 1", "ProASIC3 FPGAs
Package Sizes Dimensions" and "QN132 — Bottom View" section (SAR 55118).
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(Advanced) and Table 3-17 « Summary of Maximum and Minimum DC Input
Levels Applicable to Commercial and Industrial Conditions (Standard Plus) were
updated.

Revision Changes Page
v2.0 In the "Packaging Tables", Ambient was deleted. ii
(April 2007)
The timing characteristics tables were updated. N/A
The "PLL Macro" section was updated to add information on the VCO and PLL 2-15
outputs during power-up.
The "PLL Macro" section was updated to include power-up information. 2-15
Table 2-11 « ProASIC3 CCC/PLL Specification was updated. 2-29
Figure 2-19 « Peak-to-Peak Jitter Definition is new. 2-18
The "SRAM and FIFO" section was updated with operation and timing 2-21
requirement information.
The "RESET" section was updated with read and write information. 2-25
The "RESET" section was updated with read and write information. 2-25
The "Introduction" in the "Advanced 1/Os" section was updated to include 2-28
information on input and output buffers being disabled.
PCI-X 3.3 V was added to Table 2-11 « VCCI Voltages and Compatible 2-29
Standards.
In the Table 2-15 « Levels of Hot-Swap Support, the ProASIC3 compliance 2-34
descriptions were updated for levels 3 and 4.
Table 2-43 « 1/0 Hot-Swap and 5V Input Tolerance Capabilities in ProASIC3 2-64
Devices was updated.
Notes 3, 4, and 5 were added to Table 2-17 « Comparison Table for 5 V- 2-40
Compliant Receiver Scheme. 5 x 52.72 was changed to 52.7 and the Maximum
current was updated from 4 x 52.7 to 5 x 52.7.
The "VCCPLF PLL Supply Voltage" section was updated. 2-50
The "VPUMP Programming Supply Voltage" section was updated. 2-50
The "GL Globals" section was updated to include information about direct input 2-51
into quadrant clocks.
V 1ag Was deleted from the "TCK Test Clock" section. 2-51
In Table 2-22 « Recommended Tie-Off Values for the TCK and TRST Pins, TSK 2-51
was changed to TCK in note 2. Note 3 was also updated.
Ambient was deleted from Table 3-2 + Recommended Operating Conditions. 3-2
VPUMP programming mode was changed from "3.0 to 3.6" to "3.15 to 3.45".
Note 3 is new in Table 3-4 « Overshoot and Undershoot Limits (as measured on 3-2
quiet 1/0s)1.
In EQ 3-2, 150 was changed to 110 and the result changed from 3.9 to 1.951. 3-5
Table 3-6 « Temperature and Voltage Derating Factors for Timing Delays was 3-6
updated.
Table 3-5 « Package Thermal Resistivities was updated. 3-5
Table 3-14 « Summary of Maximum and Minimum DC Input and Output Levels | 3-17 to 3-
Applicable to Commercial and Industrial Conditions—Software Default Settings 17
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Datasheet Categories

Categories

In order to provide the latest information to designers, some datasheet parameters are published before
data has been fully characterized from silicon devices. The data provided for a given device, as
highlighted in the "ProASIC3 Device Status" table on page |V, is designated as either "Product Brief,"
"Advance," "Preliminary," or "Production." The definitions of these categories are as follows:

Product Brief

The product brief is a summarized version of a datasheet (advance or production) and contains general
product information. This document gives an overview of specific device and family information.

Advance

This version contains initial estimated information based on simulation, other products, devices, or speed
grades. This information can be used as estimates, but not for production. This label only applies to the
DC and Switching Characteristics chapter of the datasheet and will only be used when the data has not
been fully characterized.

Preliminary

The datasheet contains information based on simulation and/or initial characterization. The information is
believed to be correct, but changes are possible.

Unmarked (production)
This version contains information that is considered to be final.

Export Administration Regulations (EAR)

The products described in this document are subject to the Export Administration Regulations (EAR).
They could require an approved export license prior to export from the United States. An export includes
release of product or disclosure of technology to a foreign national inside or outside the United States.

Safety Critical, Life Support, and High-Reliability Applications

Policy

The products described in this advance status document may not have completed the Microsemi
qualification process. Products may be amended or enhanced during the product introduction and
qualification process, resulting in changes in device functionality or performance. It is the responsibility of
each customer to ensure the fithess of any product (but especially a new product) for a particular
purpose, including appropriateness for safety-critical, life-support, and other high-reliability applications.
Consult the Microsemi SoC Products Group Terms and Conditions for specific liability exclusions relating
to life-support applications. A reliability report covering all of the SoC Products Group’s products is
available at http://www.microsemi.com/soc/documents/ORT_Report.pdf. Microsemi also offers a variety
of enhanced qualification and lot acceptance screening procedures. Contact your local sales office for
additional reliability information.
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