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Power Matters.” ProASIC3 Flash Family FPGAs

Table 2-13 « Summary of I/O Output Buffer Power (Per Pin) — Default I/O Software Settings 1

Applicable to Standard 1/O Banks

Static Power Dynamic Power
CLoap (PF) VCCI (V) PDC3 (mW) 2 PAC10 (WW/MHz) 3
Single-Ended
3.3VLVTTL/3.3V LVCMOS 35 3.3 - 431.08
3.3 V LVCMOS Wide Range* 35 3.3 - 431.08
2.5V LVCMOS 35 25 - 247.36
1.8 V LVCMOS 35 1.8 - 128.46
1.5V LVCMOS (JESD8-11) 35 1.5 - 89.46
Notes:

1.
2.
3.
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.

Dynamic power consumption is given for standard load and software default drive strength and output slew.
Ppc3 is the static power (where applicable) measured on VCCI.

Pac1o is the total dynamic power measured on VCC and VCCI.
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Table 2-19 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and
Industrial Conditions—Software Default Settings
Applicable to Standard Plus 1/0 Banks

Equiv. VIL VIH VOL VOH
Software
Default
Drive

Drive |[Strength|Slew | Min Max Min Max Max Min IoL'|IoH!
1/0 Standard |Strength Option2 Rate | V \'% \'% \'% \'% \") mA | mA
3.3VLVTTL/] 12mA | 12mA | High| -0.3 0.8 2 3.6 0.4 2.4 12| 12
3.3V
LVCMOS
3.3V 100 yA | 12mA | High| -0.3 0.8 2 3.6 0.2 VCCI-0.2|0.1{ 0.1
LVCMOS
Wide Range3
25V 12mA | 12mA | High| -0.3 0.7 1.7 2.7 0.7 1.7 12| 12
LVCMOS
1.8V 8 mA 8 mA | High| -0.3|0.35*VCCI|0.65*VCCI| 1.9 0.45 VCCI - 8 8
LVCMOS 0.45
1.5V 4 mA 4 mA | High| -0.3[0.35*VCCI|0.65*VCCI| 1.6 [0.25*VCCI|0.75 *VCCI| 4 4
LVCMOS
3.3V PCI Per PCI specifications
3.3V PCI-X Per PCI-X specifications
Notes:

1. Currents are measured at 85°C junction temperature.
2. 3.3 V LVCMOS wide range is applicable to 100 uA drive strength only. The configuration will NOT operate at the
equivalent software default drive strength. These values are for Normal Ranges ONLY.

3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
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Table 2-25 « 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 Plus I/0 Banks

38 ™
38 e
wo s |8
< =S S| 0
= “‘51 o .‘7,
2 g2 ol &
s 52| (2|2 |5 z —
b |Po| SlE|lS S w2 |lg|l=|=a|g|l=a]la|2|°
o 22| Z|8|5|E|E|S|E|s|8|E8|2|E|E|% e
= ] ~ ~ ~ -~ 7} =
Vostandard | 5§ |F5| 5 |S|& | 8| S| S| 5|2 | 8| F|N|F| 5|55
3.3VLVTTL/ [12mA|12mA| High[35| — |0.45|2.36/0.03(0.75|0.32|2.40(1.93|2.08 [2.41|4.07 |3.60 | ns
3.3V LVCMOS
3.3V LVCMOS [100 pA| 12 mA| High[35| — [0.45|3.65/0.03[1.14|0.32|3.65|2.93|3.22|3.72|6.18 |5.46 | ns
WideRange2

2.5V LVCMOS |12mA|[12 mA| High|35| — |0.45|2.39|0.03(0.970.32(2.44|2.35(2.11|2.32|4.11 (4.02| ns
1.8 VLVCMOS | 8mA | 8 mA| High[35| — [0.45|3.03(0.03(0.90(0.32(2.87 (3.03(2.19(2.32(4.54(4.70 ns
1.5VLVCMOS | 4mA | 4 mA| High[35| — [0.45|3.61(0.03(1.06(0.32|3.35(3.61(2.26(2.34(5.02(5.28 ns

3.3V PCI Per - High |10 25410.45(1.72/0.03|0.64|0.32|1.76 | 1.27 [ 2.08 | 2.41 [3.42|2.94 | ns
PCI
spec

3.3V PCI-X Per - High [ 10 25410.45(1.72|0.03|0.62|0.32|1.76 | 1.27 [ 2.08 | 2.41 [3.42|2.94 | ns
PCI-X
spec

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £100 uyA. 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 JESD8-B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

4. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-64 for
connectivity. This resistor is not required during normal operation.
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Table 2-49 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard 1/O Banks

ProASIC3 Flash Family FPGAs

33V Equiv.

LVCMOS Software

Wide Range | Default VIL VIH VOL VOH IOL|IOH| IOSL IOSH |lIL2|nH3
Drive

Drive Strength| Min | Max | Min | Max | Max Min Max Max

Strength Option’ | V Y, Y, Y, ' ' pA| pA | mA? mA?  [uAS|pAS

100 pA 2mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 |[100| 100 25 27 10| 10

100 pA 4mA | -03| 0.8 2 3.6 0.2 | vDD-0.2 |100( 100 25 27 10| 10

100 pA 6mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 [100| 100 51 54 10| 10

100 pA 8mA | -0.3| 0.8 2 3.6 0.2 | vDD-0.2 |100( 100 51 54 10| 10

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

3. 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

4. Currents are measured at 85°C junction temperature.

o

6. Software default selection highlighted in gray.

All LVMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD8-B specification.
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ProASIC3 DC and Switching Characteristics

Table 2-83 « 1.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V
Applicable to Standard Plus 1/0 Banks

& Microsemi

Power

Matters.

Drive Speed

Strength Grade | tpour | tor | toin | tey | teout | tzL | tzn | tiz | thz | tzs | tzus | Units

2mA Std. 0.66 | 12.08 | 0.04 | 142 043 |12.01|12.08(2.72 | 243 |14.24|14.31| ns
-1 0.56 | 10.27 | 0.04 | 1.21 | 0.36 |10.21|10.27 | 2.31 | 2.06 |12.12|12.18| ns
-2 049 | 9.02 |0.03|1.06| 032 | 897 | 9.02 [2.03|1.81|10.64|10.69| ns

4 mA Std. 0.66 | 928 | 0.04 | 142 043 | 945 | 891 (3.04 |3.00|11.69|11.15| ns
-1 056 | 7.89 | 004|121 036 | 804 | 758 (258 255|994 |949 | ns
-2 049 | 693 |0.03|1.06| 032 | 7.06 | 6.66 |[2.27 224|873 |833| ns

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

Table 2-84 « 1.5 V LVCMOS High 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

Drive Speed

Strength Grade toouT tpp toin tpy teour tz tzy t 7 thz Units

2mA Std. 0.66 7.65 [ 0.04 | 142 0.43 6.31 | 7.65 | 245 | 245 ns
—1 0.56 6.50 | 0.04 | 1.21 0.36 5.37 | 6.50 | 2.08 | 2.08 ns
-2 0.49 571 | 0.03 | 1.06 0.32 471 | 571 | 1.83 | 1.83 ns

Notes:

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

Table 2-85 + 1.5V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Standard 1/0O Banks

Drive Speed

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

2 mA Std. 0.66 | 12.33 | 0.04 1.42 043 | 11.79 | 1233 | 245 2.32 ns
-1 0.56 | 1049 | 0.04 1.21 0.36 | 10.03 | 10.49 | 2.08 1.98 ns
-2 0.49 9.21 0.03 1.06 0.32 8.81 9.21 1.83 1.73 ns

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

2-63
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I/O Register Specifications
Fully Registered I/O Buffers with Synchronous Enable and Asynchronous

Preset
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Figure 2-15 « Timing Model of Registered 1/0 Buffers with Synchronous Enable and Asynchronous Preset
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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 Powor Makters>

VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The ProASIC3 library offers all combinations of LUT-3 combinatorial functions. In this section, timing characteristics

are presented for a sample of the library. For more details, refer to the Fusion, IGLOO®/e, and ProASIC3/E Macro
Library Guide.

A
Y

B
A—

AND2 Y
B_
A

Y

B

&/

A
MAJ3
A— B Y
B— NAND3 —
C_
C

Figure 2-24 » Sample of Combinatorial Cells
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Figure 2-27 « Timing Model and Waveforms
Timing Characteristics

Table 2-106 * Register Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description -2 | -1 | Std. | Units
tcLka Clock-to-Q of the Core Register 0.55|0.63|0.74| ns
tsup Data Setup Time for the Core Register 043049057 | ns
thp Data Hold Time for the Core Register 0.00 {0.00 | 0.00 [ ns
tsue Enable Setup Time for the Core Register 045(052)061 | ns
tHE Enable Hold Time for the Core Register 0.000.00|0.00| ns
toLr2qQ Asynchronous Clear-to-Q of the Core Register 040045053 | ns
tPrE2Q Asynchronous Preset-to-Q of the Core Register 040045053 | ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00|0.00|0.00| ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.22(0.25(0.30| ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00|0.00|0.00| ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.22(0.25(0.30| ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 02210251030 ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.22(0.25(0.30| ns
tckMPWH Clock Minimum Pulse Width High for the Core Register 0.321 037|043 | ns
tckmPwL Clock Minimum Pulse Width Low for the Core Register 0.36| 041|048 | ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Table 2-109 « A3P060 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

-2 -1 Std.
Parameter Description Min.!| Max.2 | Min." | Max.2 | Min." | Max.2 | Units
tRCKL Input Low Delay for Global Clock 0.71]1 093 | 0.81| 1.05 | 095 | 1.24 | ns
tRCKH Input High Delay for Global Clock 0.70 { 0.96 [ 0.80 | 1.09 | 0.94 | 1.28 | ns
trckmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRCKsW Maximum Skew for Global Clock 0.26 0.29 0.34 | ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

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

Table 2-110 - A3P125 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425V

-2 -1 Std.
Parameter Description Min.! [ Max.2 | Min.! | Max.2 | Min.! | Max.2 |Units
tRCKL Input Low Delay for Global Clock 0.77 1 0.99 | 0.87 | 112 | 1.03 | 1.32 | ns
tRCKH Input High Delay for Global Clock 0.76 | 1.02 | 0.87 | 1.16 | 1.02 | 1.37 | ns
trekmpwH  [Minimum Pulse Width High for Global Clock 0.75 0.85 1.00 ns
trekmpwL  [Minimum Pulse Width Low for Global Clock 0.85 0.96 1.13 ns
tRcksw Maximum Skew for Global Clock 0.26 0.29 0.34 | ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

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

ProASIC3 devices support single-voltage ISP of the configuration flash and FlashROM. 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 0V and the VPUMP maximum. Programming power supply voltage (VPUMP) range is listed in
Table 2-2 on page 2-2.

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 pF 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 Pins

/10 User Input/Output
The 1/O 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 V. With Vg, VMV, and Ve 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 1/0s 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/O connectivity in the "Clock Conditioning Circuits in IGLOO and ProASIC3
Devices" chapter of the ProASIC3 FPGA Fabric User’s Guide. All inputs labeled GC/GF are direct inputs into the
quadrant clocks. For example, if GAAQ 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.

Refer to the I/O Structure section of the handbook for the device you are using for an explanation of the naming of
global pins.

FF Flash*Freeze Mode Activation Pin

Flash*Freeze is available on IGLOO, ProASIC3L, and RT ProASIC3 devices. It is not supported on ProASIC3/E
devices. The FF pin is a dedicated input pin used to enter and exit Flash*Freeze mode. The FF pin is active-low, has
the same characteristics as a single-ended I/O, and must meet the maximum rise and fall times. When Flash*Freeze
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Package Pin Assignments

QN48 QN48

Pin Number | A3P030 Function Pin Number | A3P030 Function

1 I082RSB1 37 1024RSB0

2 GECO0/I0O73RSB1 38 I022RSB0

3 GEA0/IO72RSB1 39 I020RSB0

4 GEBO0/IO71RSB1 40 I018RSB0O

5 GND 41 I016RSB0

6 VCCIB1 42 I014RSB0O

7 I068RSB1 43 I010RSB0O

8 I067RSB1 44 IO08RSBO

9 I066RSB1 45 IO06RSBO

10 IO65RSB1 46 I004RSB0

1 I064RSB1 47 I002RSB0O

12 I062RSB1 48 IO00RSBO

13 I061RSB1

14 IO60RSB1

15 IO57RSB1

16 IO55RSB1

17 IO53RSB1

18 VCC

19 VCCIB1

20 I046RSB1

21 I042RSB1

22 TCK

23 TDI

24 TMS

25 VPUMP

26 TDO

27 TRST

28 VJTAG

29 IO38RSB0O

30 GDB0/I034RSB0

31 GDAO0/IO33RSB0

32 GDCO0/I032RSB0

33 VCCIBO

34 GND

35 VCC

36 I025RSB0
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Package Pin Assignments

QN132
Pin Number | A3P030 Function
Cc17 I0O51RSB1
Cc18 NC
C19 TCK
C20 NC
C21 VPUMP
C22 VJTAG
C23 NC
C24 NC
C25 NC
C26 GDBO0/IO38RSB0O
c27 NC
C28 VCCIBO
C29 I032RSB0
C30 I029RSB0O
C31 I028RSB0
C32 I025RSB0
C33 NC
C34 NC
C35 VCCIBO
C36 I017RSB0
C37 I014RSB0O
C38 I011RSBO
C39 IO07RSBO
C40 IO04RSB0O
D1 GND
D2 GND
D3 GND
D4 GND
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QN132 QN132 QN132

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
A1 GAB2/I0O69RSB1 A37 GBB1/I038RSB0O B25 GND
A2 I0130RSB1 A38 GBCO0/I035RSB0 B26 NC
A3 VCCIB1 A39 VCCIBO B27 GCB2/I058RSB0
A4 GFC1/I0126RSB1 A40 1028RSB0 B28 GND
A5 GFBO0/I0123RSB1 A41 1022RSB0 B29 GCBO0/I054RSB0
A6 VCCPLF A42 I018RSB0 B30 GCC1/I051RSB0
A7 GFA1/10121RSB1 A43 I014RSB0 B31 GND
A8 GFC2/I0118RSB1 Ad4 I011RSBO B32 GBB2/I043RSB0
A9 I0115RSB1 A45 I007RSB0 B33 VMVO0
A10 VCC A46 VCC B34 GBAO/IO39RSB0O
A11 GEB1/I0110RSB1 A4T7 GAC1/IO05RSB0O B35 GBC1/I036RSB0
A12 GEA0/I0107RSB1 A48 GABO0/IO02RSB0 B36 GND
A13 GEC2/I0104RSB1 B1 I068RSB1 B37 I026RSB0
A14 I0100RSB1 B2 GAC2/I0131RSB1 B38 I021RSB0
A15 VCC B3 GND B39 GND
A16 IO99RSB1 B4 GFCO0/I0125RSB1 B40 I013RSB0
A17 I096RSB1 B5 VCOMPLF B41 IO08RSBO
A18 I094RSB1 B6 GND B42 GND
A19 I091RSB1 B7 GFB2/I0119RSB1 B43 GACO0/I004RSB0O
A20 IO85RSB1 B8 I0116RSB1 B44 GNDQ
A21 IO79RSB1 B9 GND C1 GAA2/I067RSB1
A22 VCC B10 GEBO0/IO109RSB1 Cc2 I0132RSB1
A23 GDB2/I071RSB1 B11 VMV1 C3 VCC
A24 TDI B12 GEB2/I0105RSB1 Cc4 GFB1/10124RSB1
A25 TRST B13 I0101RSB1 C5 GFA0/I0122RSB1
A26 GDC1/I061RSB0 B14 GND C6 GFA2/I0120RSB1
A27 VCC B15 I098RSB1 c7 I0117RSB1
A28 IO60RSBO B16 I095RSB1 C8 VCCIB1
A29 GCC2/I059RSB0 B17 GND C9 GEA1/10108RSB1
A30 GCA2/I057RSB0 B18 I087RSB1 C10 GNDQ
A31 GCAO0/I056RSB0 B19 I081RSB1 Cc11 GEA2/10106RSB1
A32 GCB1/I053RSB0 B20 GND C12 I0103RSB1
A33 I049RSB0 B21 GNDQ C13 VCCIB1
A34 VCC B22 T™MS C14 I097RSB1
A35 I044RSB0 B23 TDO C15 I093RSB1
A36 GBA2/I041RSB0 B24 GDCO0/I062RSB0 C16 IO89RSB1
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vQ100 vQ100 vQ100

Pin Number |A3P060 Function Pin Number |A3P060 Function Pin Number | A3P060 Function
1 GND 37 VCC 73 GBA2/1025RSB0
2 GAA2/I051RSB1 38 GND 74 VMVO
3 I052RSB1 39 VCCIB1 75 GNDQ
4 GAB2/I053RSB1 40 I0O60RSB1 76 GBA1/I024RSB0
5 I095RSB1 41 I0O59RSB1 77 GBAO0/I023RSB0
6 GAC2/I094RSB1 42 I058RSB1 78 GBB1/1022RSB0
7 I093RSB1 43 I057RSB1 79 GBB0/I021RSB0
8 I092RSB1 44 GDC2/I056RSB1 80 GBC1/I020RSB0O
9 GND 45 GDB2/I055RSB1 81 GBCO0/I019RSB0O
10 GFB1/I087RSB1 46 GDA2/I054RSB1 82 I018RSB0O
1 GFBO0/IO86RSB1 47 TCK 83 I017RSB0
12 VCOMPLF 48 TDI 84 I015RSB0
13 GFA0/I085RSB1 49 TMS 85 I013RSB0
14 VCCPLF 50 VMV1 86 I011RSBO
15 GFA1/I084RSB1 51 GND 87 VCCIBO
16 GFA2/I083RSB1 52 VPUMP 88 GND
17 VCC 53 NC 89 VvVCcC
18 VCCIB1 54 TDO 90 I0O10RSBO
19 GEC1/I077RSB1 55 TRST 91 IO09RSBO
20 GEB1/I075RSB1 56 VJTAG 92 IO08RSBO
21 GEBO0/I074RSB1 57 GDA1/1049RSB0 93 GAC1/1007RSBO
22 GEA1/I073RSB1 58 GDCO0/I046RSB0 94 GACO0/IO06RSB0O
23 GEAO0/I072RSB1 59 GDC1/I045RSB0 95 GAB1/I005RSB0
24 VMV1 60 GCC2/I043RSB0 96 GABO0/IO04RSB0
25 GNDQ 61 GCB2/1042RSB0 97 GAA1/I003RSB0
26 GEA2/I071RSB1 62 GCA0/I040RSB0O 98 GAA0/I002RSB0
27 GEB2/I070RSB1 63 GCA1/1039RSB0O 99 IO01RSBO
28 GEC2/I069RSB1 64 GCCO0/I0O36RSB0 100 IO00RSBO
29 IO68RSB1 65 GCC1/I035RSB0
30 I067RSB1 66 VCCIBO
31 IO66RSB1 67 GND
32 IO65RSB1 68 VCC
33 I064RSB1 69 I031RSB0O
34 IO63RSB1 70 GBC2/1029RSB0
35 I062RSB1 71 GBB2/I027RSB0
36 I061RSB1 72 I026RSB0
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FG484 FG484 FG484

Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function
K19 I075NDB1 M11 GND P3 I0153NDB3
K20 NC M12 GND P4 I0159NDB3
K21 IO76NDB1 M13 GND P5 I0156NPB3
K22 I076PDB1 M14 VCC P6 I0151PPB3
L1 NC M15 GCB2/I073PPB1 P7 10158PPB3
L2 I0155PDB3 M16 GCA1/I071PPB1 P8 VCCIB3
L3 NC M17 GCC2/I074PPB1 P9 GND
L4 GFBO0/IO163NPB3 M18 I080PPB1 P10 VCC
L5 GFA0/I0162NDB3 M19 GCA2/1072PDB1 P11 VCC
L6 GFB1/10163PPB3 M20 I079PPB1 P12 VCC
L7 VCOMPLF M21 I078PPB1 P13 VCC
L8 GFC0/I0164NPB3 M22 NC P14 GND
L9 vCcC N1 10154NDB3 P15 VCCIB1
L10 GND N2 10154PDB3 P16 GDBO0/IO87NPB1
L11 GND N3 NC P17 I085NDB1
L12 GND N4 GFC2/10159PDB3 P18 1085PDB1
L13 GND N5 I0161NPB3 P19 1084PDB1
L14 VCC N6 10156PPB3 P20 NC
L15 GCCO0/IO69NPB1 N7 I0129RSB2 P21 1081PDB1
L16 GCB1/1070PPB1 N8 VCCIB3 P22 NC
L17 GCAO0/IO71NPB1 N9 VCC R1 NC
L18 I067NPB1 N10 GND R2 NC
L19 GCBO0/IO70NPB1 N11 GND R3 VCC
L20 I077PDB1 N12 GND R4 I0150PDB3
L21 I077NDB1 N13 GND R5 I0151NPB3
L22 I078NPB1 N14 VCC R6 I0147NPB3
M1 NC N15 VCCIB1 R7 GECO0/I0146NPB3
M2 I0155NDB3 N16 I073NPB1 R8 VMV3
M3 I0158NPB3 N17 IO80NPB1 R9 VCCIB2
M4 GFA2/10161PPB3 N18 IO74NPB1 R10 VCCIB2
M5 GFA1/10162PDB3 N19 I072NDB1 R11 10117RSB2
M6 VCCPLF N20 NC R12 I0110RSB2
M7 I0160NDB3 N21 I0O79NPB1 R13 VCCIB2
M8 GFB2/10160PDB3 N22 NC R14 VCCIB2
M9 VCC P1 NC R15 VMV2
M10 GND P2 10153PDB3 R16 I094RSB2
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FG484 FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
A1 GND B15 I063RSB0 D7 GABO0/IO02RSB0
A2 GND B16 IO66RSB0 D8 I016RSB0
A3 VCCIBO B17 I0O68RSB0O D9 I022RSB0
A4 I007RSBO B18 IO70RSBO D10 I028RSB0
A5 IO09RSB0O B19 NC D11 I035RSB0
AB I013RSB0O B20 NC D12 I045RSB0
A7 I018RSB0O B21 VCCIB1 D13 IO50RSB0O
A8 I020RSB0 B22 GND D14 I055RSB0
A9 I026RSB0 C1 VCCIB3 D15 I061RSBO
A10 I032RSB0 C2 10220PDB3 D16 GBB1/I075RSB0
A11 I040RSB0O C3 NC D17 GBAO0/IO76RSB0
A12 I041RSB0 C4 NC D18 GBA1/I077RSB0
A13 IO53RSB0 C5 GND D19 GND
A14 I0O59RSB0 Cc6 I0O10RSBO D20 NC
A15 I064RSB0 c7 I014RSB0 D21 NC
A16 I065RSB0 Cc8 VCC D22 NC
A17 I067RSB0 C9 VCC E1 I0219NDB3
A18 I069RSB0O c10 IO30RSB0O E2 NC
A19 NC Cc11 I037RSB0O E3 GND
A20 VCCIBO C12 I043RSB0 E4 GAB2/10224PDB3
A21 GND C13 NC E5 GAA2/10225PDB3
A22 GND C14 VCC E6 GNDQ
B1 GND C15 VvVCcC E7 GAB1/I003RSB0
B2 VCCIB3 Cc16 NC ES8 I017RSB0
B3 NC c17 NC E9 I1021RSB0O
B4 I006RSBO C18 GND E10 I027RSB0
B5 IO08RSBO C19 NC E11 I034RSB0
B6 I012RSB0 C20 NC E12 1044RSB0
B7 I015RSB0 C21 NC E13 I051RSB0O
B8 I019RSB0O C22 VCCIB1 E14 I057RSB0
B9 1024RSB0 D1 10219PDB3 E15 GBC1/I073RSB0
B10 I031RSBO D2 10220NDB3 E16 GBBO0/I0O74RSB0O
B11 I0O39RSB0O D3 NC E17 I071RSBO
B12 I048RSB0 D4 GND E18 GBA2/I078PDB1
B13 I054RSB0 D5 GAAO0/IO00RSBO E19 1081PDB1
B14 I058RSB0 D6 GAA1/I001RSBO E20 GND

4-76 Revision 18




&S Microsemi

Datasheet Information

Revision

Changes

Page

Revision 11
(March 2012)

Note indicating that A3P015 is not recommended for new designs has been
added. The "Devices Not Recommended For New Designs" section is new
(SAR 36760).

Ito IV

The following sentence was removed from the Advanced Architecture section:
"In addition, extensive on-chip programming circuitry allows for rapid, single-
voltage (3.3 V) programming of IGLOO devices via an IEEE 1532 JTAG
interface" (SAR 34687).

NA

The reference to guidelines for global spines and VersaTile rows, given in the
"Global Clock Contribution—PCLOCK" section, was corrected to the "Spine
Architecture" section of the Global Resources chapter in the ProASIC3 FPGA
Fabric User's Guide (SAR 34734).

2-12

Figure 2-4 « Input Buffer Timing Model and Delays (Example) has been modified
for the DIN waveform; the Rise and Fall time label has been changed to tDIN
(35430).

The AC Loading figures in the "Single-Ended I/O Characteristics" section were
updated to match tables in the "Summary of I/O Timing Characteristics — Default
I/O Software Settings" section (SAR 34883).

2-32

Added values for minimum pulse width and removed the FRMAX row from
Table 2-107 through Table 2-114 in the "Global Tree Timing Characteristics"
section. Use the software to determine the FRMAX for the device you are using
(SARs 37279, 29269).
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Revision Changes Page

Advance v0.2, Table 2-43 was updated. 2-64

(continued) Table 2-18 was updated. 2-45
Pin descriptions in the "JTAG Pins" section were updated. 2-51
The "User 1/0 Naming Convention" section was updated. 2-48
Table 3-7 was updated. 3-6
The "Methodology" section was updated. 3-10
Table 3-40 and Table 3-39 were updated. 3-33,3-32
The A3P250 "100-Pin VQFP*" pin table was updated. 4-14
The A3P250 "208-Pin PQFP*" pin table was updated. 4-23
The A3P1000 "208-Pin PQFP*" pin table was updated. 4-29
The A3P250 "144-Pin FBGA™" pin table was updated. 4-36
The A3P1000 "144-Pin FBGA*" pin table was updated. 4-32
The A3P250 "256-Pin FBGA*" pin table was updated. 4-45
The A3P1000 "256-Pin FBGA™*" pin table was updated. 4-54
The A3P1000 "484-Pin FBGA™" pin table was updated. 4-68
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