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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 2-29 « 1/0 Output Buffer Maximum Resistances

1

Applicable to Standard Plus 1/0 Banks
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Standard Drive Strength RpuLL.DowN (Q)? RpuLL.up (Q)°
33 VLVTTL/ 33V 2 mA 100 300
LVEMOS 4 mA 100 300
6 mA 50 150
8 mA 50 150
12 mA 25 75
16 mA 25 75
3.3 V LVCMOS Wide 100 pA Same as regular 3.3 V LVCMOS | Same as regular 3.3 V LVCMOS
Range*
2.5V LVCMOS 2mA 100 200
4 mA 100 200
6 mA 50 100
8 mA 50 100
12 mA 25 50
1.8 VLVCMOS 2 mA 200 225
4 mA 100 112
6 mA 50 56
8 mA 50 56
1.5V LVCMOS 2mA 200 224
4 mA 100 112
3.3 VPCI/PCI-X Per PCI/PCI-X 25 75
specification
Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCCI, drive strength selection, temperature, and process. For board design considerations and detailed output
buffer resistances, use the corresponding IBIS models located at
http://www.microsemi.com/soc/download/ibis/default.aspx.

2. RpuLL-pown-max) = (VOLspec) / I0Lspec

3. R(PULL-UP—MAX) = (VCCImaX— VOHSpeC) /IOHSpeC
4. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
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Single-Ended I/O Characteristics

3.3VLVTTL/3.3VLVCMOS

Low-Voltage Transistor—Transistor Logic (LVTTL) is a general-purpose standard (EIA/JESD) for 3.3 V applications. It
uses an LVTTL input buffer and push-pull output buffer.

Table 2-37 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

3.3VLVTTL/
3.3V LvVCMOS VIL VIH VOL VOH |IOL|IOH I0SL IOSH nLt|uH?
Min Max Min Max Max Min Max Max

Drive Strength ', Y, ', ' Y, V |mAmA| mA3 mA3  |pA?|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 2|2 27 25 10| 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4| 4 27 25 10| 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6|6 54 51 10| 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8| 8 54 51 10| 10
12 mA -0.3 0.8 2 3.6 0.4 24 [ 12] 12 109 103 10| 10
16 mA -0.3 0.8 2 3.6 0.4 24 | 16| 16 127 132 10| 10
24 mA -0.3 0.8 2 3.6 0.4 24 |24 |24 181 268 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 100°C junction temperature and maximum voltage.
4. Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

Table 2-38 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus 1/O Banks

3.3VLVTTL/
3.3V LVCMOS VIL VIH VOL VOH |[IOL |IOH| IOSL I0SH | nL' |nH2
Min Max Min Max Max Min Max Max

Drive Strength ', ', ', ' Y, V |mA|mA| mA3 mA? | pA? |pAt
2 mA -0.3 0.8 2 3.6 0.4 2.4 2 27 25 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 27 25 10 | 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 54 51 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8 54 51 10 | 10
12 mA -0.3 0.8 2 3.6 0.4 2.4 12 | 12 109 103 10 [ 10
16 mA -0.3 0.8 2 3.6 0.4 2.4 16 | 16 109 103 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 100°C junction temperature and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

A
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Table 2-51 « 3.3 VLVTTL/ 3.3V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Equiv.
Software
Default
Drive
Drive Strength | Speed
Strength Option1 Grade tDOUT tDP tDlN tpy tEOUT tZL tZH tLZ tHZ tZLS tZHS Units

100 pA 2 mA Std. 0.60 | 15.86|0.04|1.54| 0.43 [15.86|13.51|4.09(3.80|19.25|16.90( ns

-1 0.51 [13.490.04|1.31| 0.36 |13.49|11.49(3.48(3.23(16.38|14.38| ns

-2 0.45 [ 11.84 | 0.03|1.15| 0.32 | 11.84|10.09(3.05(2.84 [ 14.38 | 12.62 | ns

100 pA 4 mA Std. 0.60 [ 11.25|0.04|1.54| 0.43 |11.25| 9.54 [4.61(4.70(14.64|12.93 | ns

-1 0.51 | 9.57 |0.04|1.31| 0.36 | 9.57 | 8.11 [3.92(4.00(12.46|11.00| ns

-2 0.45 | 840 |0.03|1.15| 0.32 [ 8.40 | 7.12 |3.44(3.51|10.93| 9.66 | ns

100 pA 6 mA Std. 0.60 [ 11.25(0.04|1.54 | 0.43 | 11.25| 9.54 |4.61|4.70(14.64 (1293 | ns

-1 0.51 | 9.57 |0.04|1.31| 0.36 | 9.57 | 8.11 [3.92(4.00(12.46|11.00| ns

-2 0.45 | 8.40 |0.03|1.15| 0.32 | 8.40 | 7.12 [3.44(3.51(10.93| 9.66 | ns

100 pA 8 mA Std. 0.60 | 8.63 |0.04]11.54]| 043 | 8.63 | 7.39 [4.96|5.28|12.02|10.79| ns

-1 0.51 | 7.34 |0.04|1.31| 0.36 | 7.34 | 6.29 [4.22(4.49(10.23| 9.18 | ns

-2 045 | 6.44 |0.03|1.15| 0.32 [ 6.44 | 552 |3.70(3.94| 898 | 8.06 | ns

100 pA 16 mA Std. 0.60 | 8.05 |0.04|1.54| 0.43 [ 8.05 | 6.93 |5.03(5.43|11.44|10.32( ns

-1 0.51 | 6.85 |0.04|1.31| 0.36 | 6.85 | 5.90 [4.28(4.62| 9.74 | 8.78 | ns

-2 0.45 | 6.01 |0.03|1.15]| 0.32 | 6.01 | 5.18 [3.76(4.06 | 8.55 | 7.71 | ns

100 pA 24 mA Std. 0.60 | 7.50 |0.04|1.54| 0.43 | 7.50 | 6.90 [5.13(6.00(10.89[10.29| ns

-1 0.51 | 6.38 |0.04|1.31| 0.36 | 6.38 | 5.87 [4.36(5.11| 9.27 | 8.76 | ns

-2 0.45 | 5.60 |0.03|1.15| 0.32 [ 5.60 | 5.15 |3.83(4.48| 8.13 | 7.69 | 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. 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 2-68 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard 1/O Banks

1L§?cvl\nos VIL VIH VoL VOH IOL [ IOH | 10SL | I0SH | 1L | nH?
Drive Min. Max. Min. Max. | Max. Min. Max. | Max.

Strength | V v v v v v mA | mA | mA3 | mA3 |pA%|pA?
2mA -0.3 | 0.35*VCCI| 0.65*VCCI | 3.6 | 045 | VCCI-045| 2 | 2 9 1 | 10| 10
4 mA -0.3| 0.35*VCCI| 065*VCCI| 3.6 | 045 | VCCI-045| 4 | 4 | 17 22 | 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. 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.

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

toV [ fort ,/t, /t
. R=1kQS RtoVCClfortz/tz Itz
Test Point R to GND for ty, / ty/ t

| Test Point Hz ! zn/ zHs

Datapath T 35pF  Enable Path 35 pF for tzy / tzys Itz 1715
T 35 pF for ty/ t, »

Figure 2-9 » AC Loading

Table 2-69 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 1.8 0.9 35

Note: *Measuring point = Virip. See Table 2-22 on page 2-22 for a complete table of trip points.
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Table 2-73 » 1.8 V LVCMOS Low Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7 V
Applicable to Standard Plus 1/0 Banks

Drive Speed
Strength | Grade | tpoyr | top | toin | tey |teout | tzu | tzu | tz | thz | tzus | tzus | Units
2 mA Std. 066 | 14.80 | 0.04 | 1.20 | 043 [13.49(14.80 | 225 | 1.46 | 1573 [17.04 | ns

-1 0.56 [ 12.59 | 0.04 | 1.02 | 0.36 | 11.48 | 1259 1.91 | 1.25 | 13.38 | 14.49 [ ns
-2 0.49 [ 11.05 | 0.03 | 090 | 0.32 |10.08 |11.05 | 1.68 | 1.09 | 11.75 [ 12.72 | ns
4 mA Std. 066 | 9.90 | 0.04 | 120 | 043 | 9.73 [ 9.90 | 265 | 2.50 | 11.97 | 1213 | ns
-1 056 | 842 | 004 | 1.02 | 036 | 828 | 842 | 226 | 2.12 [ 10.18|10.32| ns
-2 049 | 739 [ 003 |09 | 032 | 7.27 | 7.39 | 1.98 | 1.86 | 8.94 | 9.06 ns
6 mA Std. 066 | 744 [ 004 | 120 | 043 | 7.58 | 7.32 | 294 | 299 | 9.81 | 9.56 ns
-1 056 | 6.33 [ 004 | 102 | 036 | 6.44 | 6.23 | 250 | 2.54 | 8.35 | 8.13 ns
-2 049 | 555 [ 003 | 090 | 032 | 566 | 547 [ 219 | 223 | 7.33 | 7.14 ns
8 mA Std. 066 | 744 | 004 | 120 | 043 [ 758 [ 7.32 [ 294 | 299 | 9.81 | 9.56 ns
-1 056 | 6.33 | 004|102 036 | 644 | 6.23 [ 250 | 2.54 | 835 | 8.13 ns
-2 049 | 555 [ 003 | 090 | 032 | 566 | 547 [ 219 | 223 | 7.33 | 7.14 ns

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

Table 2-74 » 1.8 V LVCMOS High Slew
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.7V
Applicable to Standard 1/O Banks

Drive Speed

Strength Grade | tpourt tpp toin tpy teour tz tzn t 2 thz Units

2mA Std. 0.66 11.21 | 0.04 | 1.20 0.43 8.53 11.21 199 | 1.21 ns
-1 0.56 9.54 0.04 | 1.02 0.36 7.26 9.54 1.69 | 1.03 ns
-2 0.49 8.37 0.03 | 0.90 0.32 6.37 8.37 149 | 0.90 ns

4 mA Std. 0.66 6.34 0.04 | 1.20 0.43 5.38 6.34 241 | 248 ns
—1 0.56 5.40 0.04 | 1.02 0.36 4.58 5.40 2.05 | 2.11 ns
-2 0.49 4.74 0.03 | 0.90 0.32 4.02 4.74 1.80 | 1.85 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.
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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
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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.
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Table 2-96 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLkQ Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register FH
toup Data Hold Time for the Output Data Register F, H
tosue Enable Setup Time for the Output Data Register GH
toHE Enable Hold Time for the Output Data Register GH
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H
toecLka Clock-to-Q of the Output Enable Register H, EOUT
toesup Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toEsSUE Enable Setup Time for the Output Enable Register K, H
toEHE Enable Hold Time for the Output Enable Register K, H
toeprE2Q Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register ILH
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLka Clock-to-Q of the Input Data Register A E
tisup Data Setup Time for the Input Data Register C,A
tiHD Data Hold Time for the Input Data Register C A
tisue Enable Setup Time for the Input Data Register B, A
tiHE Enable Hold Time for the Input Data Register B, A
tiPrRE2Q Asynchronous Preset-to-Q of the Input Data Register D, E
YREMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
tiRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

Note: *See Figure 2-15 on page 2-69 for more information.
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CKMPWH; tckMPWL

o

l—
/50% \

—»tSUD<—>
Data 50% 0 50% X
EN
50% twpre  [RECPRE ¢
e ] REMPRE
T e 50% | 50% 50%
PRE tsue
twelr |~|tRECCLR = ~tRemcLr
CLR 50%/. #\50% / 50%
tprE2Q
- |= - tcLr2q
50% 50% 50%
Out
toika [

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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ReLK m/—L
WCLK
tMPWRSTB ltRSTCP
RESET N *
trRsTFG
EvpTY XK
< tRsTAF .
AEVPTY KKK
t
RSTFG
FuLL KON
< tRsTAF .
AFULL SCRCIKSON
WA/RA
(Address Counter) X X X X MATCH (A,)

Figure 2-39 * FIFO Reset
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tReKEF
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>
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(Address Counter) NOMATCH X NOMATCH X Dist=AEF_TH X MATCH (EMPTY)

Figure 2-40 » FIFO EMPTY Flag and AEMPTY Flag Assertion
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mode is not used in the design, the FF pin is available as a regular 1/O. For IGLOOe, ProASIC3EL, and RT ProASIC3
only, the FF pin can be configured as a Schmitt trigger input.

When Flash*Freeze mode is used, the FF pin must not be left floating to avoid accidentally entering Flash*Freeze
mode. While in Flash*Freeze mode, the Flash*Freeze pin should be constantly asserted.

The Flash*Freeze pin can be used with any single-ended 1/O standard supported by the 1/0O bank in which the pin is
located, and input signal levels compatible with the I/O standard selected. The FF pin should be treated as a sensitive
asynchronous signal. When defining pin placement and board layout, simultaneously switching outputs (SSOs) and
their effects on sensitive asynchronous pins must be considered.

Unused FF or I/O pins are tristated with weak pull-up. This default configuration applies to both Flash*Freeze mode
and normal operation mode. No user intervention is required.

JTAG Pins

Low power flash devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be run at any voltage
from 1.5V to 3.3 V (nominal). VCC must also be powered for the JTAG state machine to operate, even if the device is
in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to the part must be supplied to allow JTAG signals
to transition the device. Isolating the JTAG power supply in a separate I/O bank gives greater flexibility in supply
selection and simplifies power supply and PCB design. If the JTAG interface is neither used nor planned for use, the
VJTAG pin together with the TRST pin could be tied to GND.

TCK Test Clock

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

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

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

VJTAG Tie-Off Resistance
33V 200 Q -1 kQ
25V 200 Q -1 kQ
1.8V 500 Q -1 kQ
1.5V 500 Q -1 kQ
Notes:

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

3. The TRST pin is pulled down.

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

TDO Test Data Output
Serial output for JTAG boundary scan, ISP, and UJTAG usage.

TMS Test Mode Select

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

TRST Boundary Scan Reset Pin

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

recommended when a single device is used, and the equivalent parallel resistor when multiple devices are connected
via a JTAG chain.

3-3
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In critical applications, an upset in the JTAG circuit could allow entrance to an undesired JTAG state. In such cases,
Microsemi recommends tying off TRST to GND through a resistor placed close to the FPGA pin.

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

Special Function Pins

NC No Connect
This pin is not connected to circuitry within the device. These pins can be driven to any voltage or can be left floating
with no effect on the operation of the device.

DC Do Not Connect
This pin should not be connected to any signals on the PCB. These pins should be left unconnected.

Related Documents

User’s Guides

ProASIC FPGA Fabric User’s Guide
http.//www.microsemi.com/soc/documents/PA3_UG.pdf

Packaging

The following documents provide packaging information and device selection for low power flash devices.

Product Catalog
http.//www.microsemi.com/soc/documents/ProdCat_PIB.pdf

Lists devices currently recommended for new designs and the packages available for each member of the family. Use
this document or the datasheet tables to determine the best package for your design, and which package drawing to
use.

Package Mechanical Drawings
http://www.microsemi.com/soc/documents/PckgMechDrwngs.pdf

This document contains the package mechanical drawings for all packages currently or previously supplied by Actel.
Use the bookmarks to navigate to the package mechanical drawings.

Additional packaging materials are at http.//www.microsemi.com/products/solutions/package/docs.aspx.
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Package Pin Assignments

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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Package Pin Assignments

PQ208 PQ208 PQ208

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
109 TRST 145 1084PDB1 181 I033RSB0
110 VJTAG 146 I082NDB1 182 I031RSBO
1M1 GDAO0/I0113NDB1 147 1082PDB1 183 I029RSB0
112 GDA1/10113PDB1 148 IO80NDBH1 184 I027RSB0
113 GDB0/I0112NDB1 149 GBC2/1080PDB1 185 I025RSB0
114 GDB1/I0112PDB1 150 IO79NDB1 186 VCCIBO
115 GDCO0/I0111NDB1 151 GBB2/I079PDB1 187 VCC
116 GDC1/I0111PDB1 152 I078NDB1 188 I022RSB0
117 I0O109NDB1 153 GBA2/I078PDB1 189 I020RSB0
118 10109PDB1 154 VMV1 190 I018RSBO
119 I0106NDB1 155 GNDQ 191 I016RSB0
120 10106PDB1 156 GND 192 I015RSB0
121 10104PSB1 157 VMVO 193 I014RSB0
122 GND 158 GBA1/I077RSB0O 194 I013RSB0
123 VCCIB1 159 GBAO0/IO76RSB0O 195 GND
124 I0O99NDB1 160 GBB1/I075RSB0 196 I012RSB0O
125 1099PDB1 161 GBBO0/I074RSB0 197 I011RSBO
126 NC 162 GND 198 I010RSB0O
127 I096NDB1 163 GBC1/I073RSB0 199 IO09RSBO
128 GCC2/1096PDB1 164 GBC0/I072RSB0 200 VCCIBO
129 GCB2/1095PSB1 165 IO70RSBO 201 GAC1/I005RSB0O
130 GND 166 I067RSB0 202 GACO0/I004RSBO
131 GCA2/1094PSB1 167 IO63RSB0O 203 GAB1/I003RSB0
132 GCA1/1093PDB1 168 IO60RSB0O 204 GABO/IO02RSB0
133 GCAO0/IO93NDB1 169 IO57RSB0O 205 GAA1/I001RSBO
134 GCBO0/I0O92NDB1 170 VCCIBO 206 GAAO0/IO00RSBO
135 GCB1/1092PDB1 171 VCC 207 GNDQ
136 GCCO0/I0O91NDB1 172 I054RSB0 208 VMVO
137 GCC1/1091PDB1 173 IO51RSB0O
138 I088NDB1 174 I048RSB0O
139 1088PDB1 175 I045RSB0
140 VCCIB1 176 I042RSB0
141 GND 177 I040RSBO
142 VCC 178 GND
143 1086PSB1 179 IO38RSB0O
144 I084NDB1 180 IO35RSB0
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Package Pin Assignments

FG256 FG256 FG256

Pin Number | A3P1000 Function Pin Number | A3P1000 Function Pin Number | A3P1000 Function
A1 GND c7 I025RSB0 E13 GBC2/1080PDB1
A2 GAAO0/IO00RSBO C8 IO36RSBO E14 I083PPB1
A3 GAA1/I001RSBO C9 I042RSB0 E15 1086PPB1
A4 GABO0/IO02RSB0 C10 I049RSB0 E16 1087PDB1
A5 I016RSBO0 Cc1 IO56RSB0 F1 10217NDB3
A6 I022RSB0 C12 GBCO0/I072RSB0 F2 10218NDB3
A7 I028RSB0 C13 I062RSB0 F3 10216PDB3
A8 IO35RSB0 C14 VMVO0 F4 10216NDB3
A9 I045RSB0 C15 I078NDB1 F5 VCCIB3
A10 IO50RSB0O C16 I081NDB1 F6 GND
A1 IO55RSB0 D1 10222NDB3 F7 VCC
A12 I061RSBO D2 10222PDB3 F8 VCC
A13 GBB1/I075RSB0 D3 GAC2/10223PDB3 F9 VCC
A14 GBAO0/IO76RSB0O D4 10223NDB3 F10 VCC
A15 GBA1/I077RSB0O D5 GNDQ F11 GND
A16 GND D6 I023RSB0 F12 VCCIB1
B1 GAB2/10224PDB3 D7 I029RSB0 F13 I083NPB1
B2 GAA2/10225PDB3 D8 IO33RSB0 F14 I086NPB1
B3 GNDQ D9 I046RSB0 F15 I090PPB1
B4 GAB1/IO03RSB0O D10 I052RSB0 F16 I087NDB1
B5 I017RSBO D11 IO60RSBO G1 10210PSB3
B6 I021RSBO D12 GNDQ G2 10213NDB3
B7 I027RSB0 D13 IO80NDBH1 G3 10213PDB3
B8 I034RSB0 D14 GBB2/I079PDB1 G4 GFC1/I0209PPB3
B9 I044RSB0 D15 IO79NDB1 G5 VCCIB3
B10 I051RSBO0 D16 IO82NSB1 G6 VCC
B11 I057RSB0 E1 10217PDB3 G7 GND
B12 GBC1/I073RSB0 E2 10218PDB3 G8 GND
B13 GBB0/I0O74RSB0O E3 10221NDB3 G9 GND
B14 I071RSBO E4 10221PDB3 G10 GND
B15 GBA2/I078PDB1 E5 VMVO0 G11 VCC
B16 I081PDB1 E6 VCCIBO G12 VCCIB1
C1 10224NDB3 E7 VCCIBO G13 GCC1/I091PPB1
C2 [0225NDB3 E8 IO38RSB0O G14 IO90NPB1
C3 VMV3 E9 I047RSB0 G15 1088PDB1
C4 I011RSBO E10 VCCIBO G16 I088NDB1
C5 GACO0/I004RSB0O E11 VCCIBO H1 GFBO0/IO208NPB3
C6 GAC1/I005RSB0 E12 VMV1 H2 GFA0/I0207NDB3
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Package Pin Assignments

FG484 FG484 FG484
Pin Number | A3P400 Function Pin Number | A3P400 Function Pin Number | A3P400 Function

K19 I073NDB1 M11 GND P3 NC
K20 NC M12 GND P4 I0142NDB3
K21 NC M13 GND P5 I0141NPB3
K22 NC M14 VCC P6 I0125RSB2
L1 NC M15 GCB2/I071PPB1 P7 I0139RSB3
L2 NC M16 GCA1/I069PPB1 P8 VCCIB3
L3 NC M17 GCC2/I072PPB1 P9 GND

L4 GFBO0/IO146NPB3 M18 NC P10 VCC

L5 GFA0/I0145NDB3 M19 GCA2/1070PDB1 P11 VCC

L6 GFB1/10146PPB3 M20 NC P12 VCC

L7 VCOMPLF M21 NC P13 VCC

L8 GFCO0/I0147NPB3 M22 NC P14 GND

L9 VCC N1 NC P15 VCCIB1
L10 GND N2 NC P16 GDBO0/I078VPB1
L11 GND N3 NC P17 1076VDB1
L12 GND N4 GFC2/10142PDB3 P18 I076UDB1
L13 GND N5 10144NPB3 P19 I075PDB1
L14 VCC N6 10141PPB3 P20 NC

L15 GCCO0/IO67NPB1 N7 I0120RSB2 P21 NC

L16 GCB1/1068PPB1 N8 VCCIB3 P22 NC

L17 GCAO0/IO69NPB1 N9 VCC R1 NC

L18 NC N10 GND R2 NC

L19 GCBO0/IO68NPB1 N11 GND R3 VCC
L20 NC N12 GND R4 I0140PDB3
L21 NC N13 GND R5 I0130RSB2
L22 NC N14 VCC R6 I0138NPB3
M1 NC N15 VCCIB1 R7 GECO0/I0137NPB3
M2 NC N16 I0O71NPB1 R8 VMV3
M3 NC N17 I074RSB1 R9 VCCIB2
M4 GFA2/10144PPB3 N18 IO72NPB1 R10 VCCIB2
M5 GFA1/10145PDB3 N19 IO70NDB1 R11 I0108RSB2
M6 VCCPLF N20 NC R12 I0101RSB2
M7 I0143NDB3 N21 NC R13 VCCIB2
M8 GFB2/10143PDB3 N22 NC R14 VCCIB2
M9 VCC P1 NC R15 VMV2
M10 GND P2 NC R16 I083RSB2
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Package Pin Assignments

FG484 FG484 FG484
Pin Number | A3P600 Function Pin Number | A3P600 Function Pin Number | A3P600 Function

E21 NC G13 I040RSBO J5 I0168NPB3
E22 NC G14 I045RSB0 J6 I0167PPB3
F1 NC G15 GNDQ J7 10169PDB3
F2 NC G16 IO50RSB0O J8 VCCIB3
F3 NC G17 GBB2/1061PPB1 J9 GND

F4 I0173NDB3 G18 IO53RSB0 J10 VCC

F5 I0174NDB3 G19 IO63NDB1 J11 VCC

F6 VMV3 G20 NC J12 VCC

F7 I007RSB0O G21 NC J13 VCC

F8 GACO0/I004RSB0O G22 NC J14 GND

F9 GAC1/I005RSB0 H1 NC J15 VCCIB1
F10 I020RSB0O H2 NC J16 I062NDB1
F11 1024RSB0 H3 vVcC J17 I064NPB1
F12 I033RSB0 H4 10166PDB3 J18 I065PPB1
F13 IO39RSB0O H5 I0167NPB3 J19 I066NDB1
F14 I044RSB0 H6 I0172NDB3 J20 NC
F15 GBCO0/I054RSB0 H7 I0169NDB3 J21 1068PDB1
F16 I051RSB0O H8 VMVO J22 I068NDB1
F17 VMVO H9 VCCIBO K1 I0157PDB3
F18 I061NPB1 H10 VCCIBO K2 I0157NDB3
F19 1063PDB1 H11 I025RSB0 K3 NC
F20 NC H12 I0O31RSBO K4 I0165NDB3
F21 NC H13 VCCIBO K5 I0165PDB3
F22 NC H14 VCCIBO K6 10168PPB3
G1 I0170NDB3 H15 VMV1 K7 GFC1/10164PPB3
G2 10170PDB3 H16 GBC2/1062PDB1 K8 VCCIB3
G3 NC H17 I067PPB1 K9 VCC

G4 I0171NDB3 H18 I064PPB1 K10 GND
G5 I0171PDB3 H19 1066PDB1 K11 GND
G6 GAC2/I0172PDB3 H20 vVccC 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 GCC1/1069PPB1
G11 I026RSB0 J3 NC K17 I065NPB1
G12 IO30RSB0O J4 10166NDB3 K18 1075PDB1
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FG484 FG484

Pin Number | A3P600 Function Pin Number | A3P600 Function
Y15 VCC AB7 I0128RSB2
Y16 NC AB8 I0122RSB2
Y17 NC AB9 I0116RSB2
Y18 GND AB10 NC
Y19 NC AB11 NC
Y20 NC AB12 I0113RSB2
Y21 NC AB13 I0112RSB2
Y22 VCCIB1 AB14 NC
AA1 GND AB15 NC
AA2 VCCIB3 AB16 I0O100RSB2
AA3 NC AB17 I0O95RSB2
AA4 NC AB18 NC
AA5 NC AB19 NC
AAB I0135RSB2 AB20 VCCIB2
AA7 I0133RSB2 AB21 GND
AA8 NC AB22 GND
AA9 NC
AA10 NC
AAT1 NC
AA12 NC
AA13 NC
AA14 NC
AA15 NC
AA16 I0101RSB2
AA17 NC
AA18 NC
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 NC
AB5 NC
AB6 I0130RSB2
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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

Revision 10 The "In-System Programming (ISP) and Security" section and Security section |
(September 2011) | were revised to clarify that although no existing security measures can give an
absolute guarantee, Microsemi FPGAs implement the best security available in
the industry (SAR 32865).

The value of 34 1/Os for the QN48 package in A3P030 was added to the "I/Os 11
Per Package 1" section (SAR 33907).

The Y security option and Licensed DPA Logo were added to the "ProASIC3 v
Ordering Information" section. The trademarked Licensed DPA Logo identifies
that a product is covered by a DPA counter-measures license from
Cryptography Research (SAR 32151).

The "Specifying I/O States During Programming" section is new (SAR 21281). 1-7

In Table 2-2 « Recommended Operating Conditions 1, VPUMP programming 2-2
voltage in programming mode was changed from "3.0 to 3.6" to "3.15 to 3.45"
(SAR 30666). It was corrected in v2.0 of this datasheet in April 2007 but
inadvertently changed back to “3.0 to 3.6 V” in v1.4 in August 2009. The
following changes were made to Table 2-2 « Recommended Operating
Conditions 1:

VCCPLL analog power supply (PLL) was changed from "1.4 to 1.6" to "1.425 to
1.575" (SAR 33850).

For VCCI and VMV, values for 3.3 V DC and 3.3 V DC Wide Range were
corrected. The correct value for 3.3 V DC is "3.0 to 3.6 V" and the correct value
for 3.3 V Wide Range is "2.7 to 3.6" (SAR 33848).

Table 2-25 « Summary of I/O Timing Characteristics—Software Default Settings 2-24
was update to restore values to the correct columns. Previously the Slew Rate
column was missing and data were aligned incorrectly (SAR 34034).

The notes regarding drive strength in the "Summary of 1/0 Timing| 2-22,2-39
Characteristics — Default I/0 Software Settings" section and "3.3 V LVCMOS
Wide Range" section tables were revised for clarification. They now state that
the minimum drive strength for the default software configuration when run in
wide range is £100 pA. The drive strength displayed in software is supported in
normal range only. For a detailed I/V curve, refer to the IBIS models (SAR
25700).
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