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Package Thermal Characteristics

The device junction-to-case thermal resistivity is 0;c and the junction-to-ambient air thermal resistivity is 05 The
thermal characteristics for 0;, are shown for two air flow rates. The absolute maximum junction temperature is 100°C.
EQ 2 shows a sample calculation of the absolute maximum power dissipation allowed for the AGL1000-FG484
package at commercial temperature and in still air.

Max. junction temp. (°C) — Max. ambient temp. (°C) _ 100°C —70°C _

Maximum Power Allowed = 6,,(°CIW) 23 3°C/W 1.28 W
EQ2
Table 2-5« Package Thermal Resistivities
Oja
Package Type Device Pin Count 0jc Still Air 1m/s 25m/s Unit
Quad Flat No Lead (QN) AGL030 132 13.1 214 16.8 15.3 C/W
AGL060 132 11.0 21.2 16.6 15.0 C/W
AGL125 132 9.2 211 16.5 14.9 C/wW
AGL250 132 8.9 21.0 16.4 14.8 C/W
AGL030 68 13.4 68.4 45.8 43.1 C/W
Very Thin Quad Flat Pack (VQ)* 100 10.0 35.3 29.4 27.1 C/w
Chip Scale Package (CS) AGL1000 281 6.0 28.0 22.8 21.5 C/IwW
AGL400 196 7.2 37.1 31.1 28.9 C/W
AGL250 196 7.6 38.3 32.2 30.0 C/IW
AGL125 196 8.0 39.5 334 31.1 C/W
AGL030 81 12.4 32.8 28.5 27.2 C/W
AGLO060 81 111 28.8 24.8 235 C/wW
AGL250 81 10.4 26.9 22.3 20.9 C/W
Micro Chip Scale Package (UC) AGLO030 81 16.9 40.6 35.2 33.7 C/W
Fine Pitch Ball Grid Array (FG) AGLO060 144 18.6 55.2 49.4 47.2 C/IW
AGL1000 144 6.3 31.6 26.2 24.2 C/IW
AGL400 144 6.8 37.6 31.2 29.0 C/W
AGL250 256 12.0 38.6 34.7 33.0 C/W
AGL1000 256 6.6 28.1 24.4 22.7 C/W
AGL1000 484 8.0 23.3 19.0 16.7 C/IW

Note: *Thermal resistances for other device-package combinations will be posted in a later revision.

Disclaimer:

The simulation for determining the junction-to-air thermal resistance is based on JEDEC standards (JESD51) and
assumptions made in building the model. Junction-to-case is based on SEMI G38-88. JESD51 is only used for
comparing one package to another package, provided the two tests uses the same condition. They have little
relevance in actual application and therefore should be used with a degree of caution.
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Table 2-34 « Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI (per standard)
Applicable to Advanced I/O Banks
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33V 12 mA | 12 mA | High 5 - 1155(267]|026]098(1.10]2.71(2.18)3.25[3.93|850]|7.97|ns
LVTTL /
3.3V
LVCMOS
3.3V 100 pA | 12 mA | High 5 - |1155(3.73|0.26]132(1.103.73(291)|451|5.43|9.52]8.69|ns
LVCMOS
Wide
Range?
25V 12 mA | 12 mA | High 5 — 1155(264|0.26|1.20(1.10]|2.67(229)3.30|3.79|8.46 |8.08 | ns
LVCMOS
1.8V 12 mA | 12 mA | High 5 — 1155(272|1026]1.11(1.10)|2.76 243|358 |4.19|855|8.22 | ns
LVCMOS
15V 12 mA | 12 mA | High 5 — [155(296|0.26|1.27]1.10|3.00 [ 2.70 | 3.75 | 4.23 | 8.78 | 8.48 | ns
LVCMOS
1.2V 2 mA 2mA | High 5 - 1155(360|0.26|1.60(1.10)3.47(3.36|3.93|3.65(9.26]9.14 [ ns
LVCMOS
1.2V 100 pA | 2mA | High 5 — [155(3.60|0.26|1.60]1.10|3.47(3.363.93|3.65]9.26 |9.14 | ns
LVCMOS
Wide
Range®
33VPCl [ PerPCI| - |High| 10 |25 [1.55[291[0.26(0.861.10(295|229(3.25|3.93(8.74(8.08|ns
spec
3.3V Per PCI- - High | 10 252 (155291 0.25(0.86 [ 1.10 | 2.95|2.29 | 3.25 [ 3.93|8.74 | 8.08 | ns
PCI-X X spec
LVDS 24 mA - High - — 11552271025 1.57 - - - - - - — | ns
LVPECL 24 mA - High - — [155(224]10.25]1.38 - - - - - - — | ns
Notes:

1. The minimum drive strength for any LVCMOS 1.2 V or LVCMOS 3.3 V software configuration when run in wide range is £100 pA. 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. AlILVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification

4. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-12 on page 2-79 for connectivity.
This resistor is not required during normal operation.

5. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Table 2-39 « /O Output Buffer Maximum Resistances
Applicable to Standard Plus I/O Banks

1

IGLOO Low Power Flash FPGAs

RpuLL-powN RpuLL.up

Standard Drive Strength (Q)? Q)
3.3V LVTTL/3.3V LVCMOS 2 mA 100 300

4 mA 100 300

6 mA 50 150

8 mA 50 150

12 mA 25 75

16 mA 25 75
3.3V LVCMOS Wide Range 100 pA Same as regular 3.3 V LVCMOS Same as regular 3.3 V LVCMOS
2.5V LVCMOS 2 mA 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
1.2 V LVCMOS* 2mA 158 164
1.2 V LVCMOS Wide Range4 100 pA Same as regular 1.2 V LVCMOS Same as regular 1.2 V LVCMOS
3.3V PCI/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. R(puLL-DOWN-MAX) = (VOLspec) / lo spec

RpuLL-uP-max) = (VCCImax — VOHspec) / loyspec

4. Applicable to IGLOO V2 Devices operating at VCCI > VCC

Revision 27
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3.3V LVCMOS Wide Range

Table 2-63 « Minimum and Maximum DC Input and Output Levels for LVCMOS 3.3 V Wide Range
Applicable to Advanced I/O Banks
3.3V LVCMOS Wide Range VIL VIH VOL VOH IOL | IOH I0SL IOSH nL2 | nH3
Equivalent
Software
Default Drive
Drive Strength Min. Min. | Max. | Max. Min. Max. Max.
Strength Option? vV [Max.Vv| Vv \Y \Y \Y A | pA | mA? mA* | pAS [pAad
100 pA 2 mA -0.3 0.8 2 3.6 0.2 VDD -0.2 100 | 100 25 27 10 | 10
100 pA 4 mA -0.3 0.8 2 3.6 0.2 VDD -0.2 100 | 100 25 27 10 | 10
100 pA 6 mA -0.3 0.8 2 3.6 0.2 VDD - 0.2 100 | 100 51 54 10 | 10
100 pA 8 mA -0.3| 0.8 2 3.6 0.2 VDD -0.2 | 100 | 100 51 54 10| 10
100 pA 12 mA -0.3| 0.8 2 3.6 0.2 VDD -0.2 | 100 | 100 103 109 10 | 10
100 pA 16 mA -0.3 0.8 2 3.6 0.2 VDD -0.2 100 | 100 132 127 10 | 10
100 pA 24 mA -0.3 0.8 2 3.6 0.2 VDD -0.2 100 | 100 268 181 10 | 10
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is + 100 pA. Drive strengths
displayed in software are supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

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

3. 1IH 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 100°C junction temperature and maximum voltage.
Currents are measured at 85°C junction temperature.
6. Software default selection highlighted in gray.

o
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1.8 V LVCMOS

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 2-95+ Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/O Banks
1.8V
LVCMOS VIL VIH VOL VOH IOL| IOH IOSH IOSL Lt | nH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength \Y Y Y Y Y \Y mA| mA | mAS mA3 pA? [ pat
2mA -0.3 | 0.35*VCCI | 0.65* VCCI 1.9 045 | VCCI-045]| 2 2 9 11 10| 10
4 mA -0.3 | 0.35*VCCI| 0.65*VCCI 1.9 0.45 VCCI-045]| 4 4 17 22 10| 10
6 mA -0.3 | 0.35*VCCI| 0.65*VCCI 1.9 0.45 VCCI-045]| 6 6 35 44 10 | 10
8 mA -0.3 | 0.35*VCCI| 0.65*VCCI 1.9 0.45 VCCI-045| 8 8 45 51 10| 10
12 mA -0.3 | 0.35*VCCI | 0.65* VCCI 1.9 045 | VCCI-045|12( 12 91 74 10 | 10
16 mA -0.3 | 0.35*VCCI | 0.65* VCCI 1.9 0.45 VCCI-045|16 | 16 91 74 10 | 10
Notes:

1. L 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 1/0O 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 2-96 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus I/O Banks
18V
LVCMOS VIL VIH VOL VOH IOL| IOH IOSH losL | uLt [uH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength Y, v v v Y \Y mA| mA | mA3 mA3 | pA? [ pAt
2mA -0.3 | 0.35*VCCI | 0.65*VCCI 1.9 045 | VCCI-045]| 2 2 9 11 10 | 10
4 mA -0.3 | 0.35*VCCI | 0.65*VCCI 1.9 045 | VCCI-045]| 4 4 17 22 10 | 10
6 mA -0.3 | 0.35*VCCI | 0.65*VCCI 1.9 045 | VCCI-045]| 6 6 35 44 10 | 10
8 mA -0.3 | 0.35*VCCI | 0.65*VCCI 1.9 0.45 | VCCI-045| 8 8 35 44 10 [ 10
Notes:

1. L 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 1/0O 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.
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Table 2-97 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard I/O Banks

ii/gc\K/IOS VIL VIH VOL VOH IOL| IOH IOSH I0SL Lt | uH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y, Y v v v Y mA|[mA | mA3 mA3  |pA%|pAt
2 mA -0.3 0.35*VCCI | 0.65* VCCI 3.6 0.45 VCCI-045]| 2 2 9 11 10| 10
4 mA -0.3 | 0.35*VCCI | 0.65*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. I1IH 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.

Rto VCClfort ,/t; /'ty g

Test Point R=1K<S Rto GND for tyy, / ty/ tys
Test Point

Datapath T SPF  Enable Path 5 PF for tyy / tyys !ty [ty o
5pFforty,/t >

Figure 2-9« AC Loading

Table 2-98 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)

0 1.8 0.9 5

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-28 for a complete table of trip points.

Timing Characteristics
1.5V DC Core Voltage

Table 2-99« 1.8 VLVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Advanced I/0 Banks

Drive Strength Speed Grade | tpout | tp | toin | try | teouT | tzL tzH ttz | thz | tzis | tzus | Units
2mA Std. 0.97 | 6.38 | 0.18|1.01| 066 | 651 | 593 |2.33|1.56 | 10.10 | 9.53 ns
4 mA Std. 0.97 | 535 |0.18|1.01| 0.66 | 546 | 504 |2.67|238| 9.05 | 8.64 ns
6 mA Std. 097 | 462 |0.18 (101 | 066 | 471 | 444 | 290|279 | 831 | 8.04 ns
8 mA Std. 097 | 437 |0.18 (101 | 066 | 446 | 431 | 295|289 | 805 | 7.90 ns
12 mA Std. 097 | 432 |0.18 (101 | 066 | 437 | 432 |3.03|3.30| 797 | 7.92 ns
16 mA Std. 097 | 432 |0.18 (101 | 066 | 437 | 432 |3.03|3.30| 797 | 7.92 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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1.5 V LVCMOS (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 2-111 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/O Banks

ii/ScVMos VIL VIH VOL VOH IOL [IOH | 10SH | 10SL |nL?t [1IH?
Drive Min. Max. Min. Max. Max. Min. Max. | Max.

Strength Y \Y \Y \Y \Y \Y mA | mA | mA3 | mA3 |pAat|pat
2 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCIl | 2 | 2 13 16 | 10| 10
4 mA -0.3| 0.35*VCCIl | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 4 | 4 25 33 | 10| 10
6 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 6 | 6 32 39 | 10| 10
8 mA -0.3| 0.35*VCCl | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 8 | 8 66 55 | 10| 10
12 mA -0.3| 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI |12 | 12 | 66 55 | 10| 10
Notes:

1. L is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
2. 1IH 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 2-112 « Minimum and Maximum DC Input and Output Levels
Applicable to Standard Plus I/O Banks

iiC\KAOS VIL VIH VOL VOH IOL[IOH| I0SH | 10SL |HLY|1IH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength Y% Y, v v v v mA|mA| mA3 | mA3 [pA4|pat
2 mA -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI | 2 13 16 | 10| 10
4 mA -0.3 | 0.35*VCCI | 0.65*VCCI | 1.575 | 0.25*VCCI | 0.75*VCCI| 4 | 4 | 25 33 | 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 1/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.
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B Rto VCClfort ,/t; /'ty g
R=1K<S Rto GND for tyy, / t/ tyys
Test Point

Datapath T S pF Enable Path
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5 pF for ty,/ t 5

Figure 2-11 « AC Loading

Table 2-130 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 1.2 0.6 5
Note: *Measuring point = Vtrip. See Table 2-29 on page 2-28 for a complete table of trip points.

Timing Characteristics
1.2 V DC Core Voltage

Table 2-131+ 1.2 V LVCMOS Low Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Applicable to Advanced I/O Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teouT | tzL tzH ttz | thz | tzus | tzus | Units
2mA Std. 155 | 837 | 026|160 1.10 | 804 | 7.17 | 3.94| 352 | 13.82 | 12.95 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-132« 1.2 V LVCMOS High Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V
Applicable to Advanced I/O Banks
Drive Strength Speed Grade tpouT tpp toin tpy teouT tz tzH t 7 thz tz s tzHs Units
2 mA Std. 155 [3.60|0.26|1.60| 1.10 | 3.47 | 3.36 | 3.93 | 3.65 | 9.26 9.14 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 2-7 for derating values.
Table 2-133 ¢ 1.2 V LVCMOS High Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V
Applicable to Standard Plus I/O Banks
Drive Strength Speed Grade toouTt tpp toin tpy | teouT tzL tzn t 2z tyz tzL s tzus Units
2mA Std. 155 ( 759 | 026|159 1.10 | 7.29 | 6.54 | 3.30 | 3.35| 13.08 | 12.33 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-134 « 1.2 V LVCMOS High Slew
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V
Applicable to Standard Plus I/O Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzLs | tzus | Units
2 mA Std. 155 | 322|026 |159| 1.10 | 3.11 | 2.78 | 3.29 | 3.48 | 890 | 8.57 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 2-7 for derating values.
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VersaTile Characteristics

VersaTile Specifications as a Combinatorial Module

The IGLOO 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 IGLOO, Fusion, and ProASIC3 Macro Library
Guide.
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Figure 2-25 « Sample of Combinatorial Cells
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Global Resource Characteristics

AGL250 Clock Tree Topology

Clock delays are device-specific. Figure 2-29 is an example of a global tree used for clock routing. The global tree
presented in Figure 2-29 is driven by a CCC located on the west side of the AGL250 device. It is used to drive all D-
flip-flops in the device.

Central

/ Global Rib
VersaTile
Rows

CcCC

{} i} {} i} i} 0
101

2

AN

/ Global Spine

Figure 2-29 « Example of Global Tree Use in an AGL250 Device for Clock Routing
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CS196 CS196 CS196
Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
H11 GCBO0/IO54RSB0 L5 I091RSB1 N13 GNDQ
H12 GCA1/IO55RSB0O L6 I090RSB1 N14 TDO
H13 I049RSB0O L7 I083RSB1 P1 GND
H14 GCA2/I057RSB0O L8 I081RSB1 P2 GEA2/I0103RSB1
J1 GFC2/10115RSB1 L9 I071RSB1 P3 FF/GEB2/I0102RSB1
J2 I0110RSB1 L10 I070RSB1 P4 I098RSB1
J3 I094RSB1 L11 VPUMP P5 I097RSB1
J4 I093RSB1 L12 VITAG P6 I085RSB1
J5 I089RSB1 L13 GDAO/IO66RSBO P7 I084RSB1
J6 NC L14 GDBO0/IO64RSB0 P8 I079RSB1
J7 VCC M1 GEBO0/I0O106RSB1 P9 I077RSB1
J8 VCC M2 GEA1/I0105RSB1 P10 I075RSB1
J9 NC M3 GNDQ P11 GDC2/I069RSB1
J10 I0O60RSBO M4 VCCIB1 P12 GDA2/I067RSB1
J11 GCB2/I0O58RSB0 M5 I092RSB1 P13 T™MS
J12 IO50RSBO M6 I088RSB1 P14 GND
J13 GDC1/1061RSB0O M7 NC
J14 GDCO0/IO62RSB0O M8 VCCIB1
K1 IO99RSB1 M9 I076RSB1
K2 GND M10 GDB2/IO68RSB1
K3 I095RSB1 M11 VCCIB1
K4 VCCIB1 M12 VMV1
K5 NC M13 TRST
K6 IO86RSB1 M14 VCCIBO
K7 IO80RSB1 N1 GEAO0/I0104RSB1
K8 I074RSB1 N2 VMV1
K9 I072RSB1 N3 GEC2/I0101RSB1
K10 NC N4 I0100RSB1
K11 VCCIBO N5 GND
K12 GDA1/I065RSB0 N6 I087RSB1
K13 GND N7 I082RSB1
K14 GDB1/IO63RSB0 N8 I078RSB1
L1 GEB1/I0107RSB1 N9 I073RSB1
L2 GEC1/I0109RSB1 N10 GND
L3 GECO0/IO108RSB1 N11 TCK
L4 I096RSB1 N12 TDI
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CS281 CS281 CS281

Pin Number| AGL600 Function Pin Number| AGL600 Function Pin Number| AGL600 Function
Al GND B18 VCCIB1 E13 I046RSBO
A2 GABO/IO02RSB0O B19 I0O61NDB1 E14 GBB1/I057RSB0
A3 GAC1/IO05RSB0 C1l GAB2/10173PPB3 E15 I062NPB1
A4 I007RSBO Cc2 I0174NPB3 E16 1063PPB1
A5 I010RSBO C6 I012RSBO E18 1064PPB1
A6 I014RSBO Cl4 IO50RSBO E19 I065NPB1
A7 I018RSBO C18 IO60NPB1 F1 I0168NPB3
A8 I021RSBO0 C19 GBB2/1061PDB1 F2 GND
A9 1022RSB0 D1 10170PPB3 F3 I0169PPB3
Al10 VCCIBO D2 I0172NPB3 F4 I0170NPB3
All I033RSBO D4 GAA0/IO00RSBO F5 I0173NPB3
Al12 I040RSBO D5 GAA1/I001RSBO F15 I063NPB1
A13 I037RSBO D6 IO09RSBO F16 1065PPB1
Al4 I048RSB0 D7 I016RSBO F17 I064NPB1
Al5 I051RSBO0 D8 IO19RSBO F18 GND
Al6 I053RSB0 D9 I026RSBO F19 1068PPB1
Al7 GBC1/IO55RSB0 D10 GND Gl I0167NPB3
A18 GBAO/IO58RSB0 D11 I0O34RSBO G2 IO165NDB3
A19 GND D12 IO45RSBO G4 I0168PPB3
B1 GAA2/10174PPB3 D13 I049RSBO G5 10167PPB3
B2 VCCIBO D14 I047RSBO G7 GAC2/I0172PPB3
B3 GAB1/I0O03RSBO D15 GBBO0/IO56RSB0 G8 VCCIBO
B4 GACO0/I0O04RSBO D16 GBA2/1060PPB1 G9 I028RSB0O
B5 IO06RSBO D18 GBC2/1062PPB1 G10 I032RSB0O
B6 GND D19 IO66NPB1 G1l I043RSBO
B7 I015RSB0 E1l I0169NPB3 G12 VCCIBO
B8 I020RSBO E2 10171PPB3 G13 1066PPB1
B9 I023RSB0 E4 I0171NPB3 G15 I067NDB1
B10 1024RSB0 ES5 IO08RSBO G16 1067PDB1
B11 I036RSBO E6 I011RSBO G18 GCCO0/IO69NPB1
B12 I035RSBO E7 I013RSBO G19 GCB1/1070PPB1
B13 1044RSB0 E8 I017RSBO H1l GFBO0/IO163NPB3
B14 GND E9 I025RSB0 H2 10165PDB3
B15 I052RSB0 E10 IO30RSBO H4 GFC1/10164PPB3
B16 GBCO0/I0O54RSB0 Ell I041RSBO H5 GFB1/10163PPB3
B17 GBA1/I059RSB0 E12 I042RSBO H7 VCCIB3
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QN132 QN132 QN132

Pin Number | AGLO30 Function Pin Number | AGLO30 Function Pin Number | AGLO30 Function
Al I0O80RSB1 A37 1022RSB0 B25 GND
A2 I077RSB1 A38 I019RSBO B26 NC
A3 NC A39 NC B27 I037RSBO
A4 I076RSB1 A40 I018RSBO B28 GND
A5 GECO0/I073RSB1 A4l I016RSBO B29 GDAO0/IO33RSB0
A6 NC A42 I014RSBO B30 NC
A7 GEBO/IO71RSB1 A43 VCC B31 GND
A8 I0O69RSB1 Ad4 I011RSBO B32 I029RSB0O
A9 NC A45 I008RSBO B33 I026RSBO
Al10 VCC A46 I006RSBO B34 1023RSB0
All I067RSB1 A47 I005RSBO B35 I020RSBO
Al12 I064RSB1 A48 I002RSBO B36 GND
A13 IO59RSB1 Bl I081RSB1 B37 I017RSBO
Al4 IO56RSB1 B2 I078RSB1 B38 I015RSBO
Al5 NC B3 GND B39 GND
Al6 IO55RSB1 B4 I075RSB1 B40 I012RSBO
Al7 I0O53RSB1 B5 NC B41 I0O09RSBO
A18 VCC B6 GND B42 GND
A19 IO50RSB1 B7 I070RSB1 B43 I004RSBO
A20 I048RSB1 B8 NC B44 I001RSBO
A21 I045RSB1 B9 GND C1 I082RSB1
A22 I044RSB1 B10 I066RSB1 Cc2 I079RSB1
A23 I043RSB1 B11 I063RSB1 C3 NC
A24 TDI B12 FF/I060RSB1 C4 I074RSB1
A25 TRST B13 I057RSB1 C5 GEAO0/IO72RSB1
A26 I040RSBO B14 GND C6 NC
A27 NC B15 I054RSB1 c7 NC
A28 I039RSBO B16 I052RSB1 C8 VCCIB1
A29 I038RSBO B17 GND co I065RSB1
A30 IO36RSBO B18 I049RSB1 Cc10 I062RSB1
A3l IO35RSBO B19 I046RSB1 c1u I061RSB1
A32 GDCO0/I032RSB0 B20 GND C12 I0O58RSB1
A33 NC B21 1042RSB1 C13 NC
A34 VCC B22 T™MS Cl4 NC
A35 I0O30RSBO B23 TDO C15 I0O51RSB1
A36 I027RSBO B24 1041RSBO C1l6 VCCIB1
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QN132 QN132 QN132

Pin Number | AGL125 Function Pin Number | AGL125 Function Pin Number | AGL125 Function
Al GAB2/I069RSB1 A37 GBB1/I038RSB0O B25 GND
A2 I0130RSB1 A38 GBCO0/I035RSB0 B26 NC
A3 VCCIB1 A39 VCCIBO B27 GCB2/IO58RSB0
A4 GFC1/10126RSB1 A40 1028RSB0 B28 GND
A5 GFBO0/IO123RSB1 A4l 1022RSB0 B29 GCBO0/IO54RSB0O
A6 VCCPLF A42 I018RSBO B30 GCC1/I051RSB0O
A7 GFA1/10121RSB1 A43 I014RSBO B31 GND
A8 GFC2/10118RSB1 Ad4 I011RSBO B32 GBB2/1043RSB0
A9 I0115RSB1 A45 I007RSBO B33 VMVO
Al10 VCC A46 VCC B34 GBAO/IO39RSB0O
All GEB1/I0110RSB1 A47 GAC1/IO05RSBO B35 GBC1/IO36RSB0O
Al12 GEAO0/I0107RSB1 A48 GABO/IO02RSB0O B36 GND
Al13 GEC2/10104RSB1 Bl IO68RSB1 B37 I026RSBO
Al4 I0100RSB1 B2 GAC2/I0131RSB1 B38 I021RSBO
Al5 VCC B3 GND B39 GND
Al6 I099RSB1 B4 GFCO0/I0125RSB1 B40 I013RSBO
Al7 I096RSB1 B5 VCOMPLF B41 I008RSBO
Al8 I094RSB1 B6 GND B42 GND
Al19 I091RSB1 B7 GFB2/I0119RSB1 B43 GACO0/IO04RSBO
A20 I085RSB1 B8 I0116RSB1 B44 GNDQ
A21 I079RSB1 B9 GND C1l GAA2/I067RSB1
A22 VCC B10 GEBO0/IO109RSB1 Cc2 I0132RSB1
A23 GDB2/I071RSB1 B11 VMV1 C3 VCC
A24 TDI B12 FF/GEB2/I0105RSB1 C4 GFB1/10124RSB1
A25 TRST B13 I0101RSB1 C5 GFAO0/I0122RSB1
A26 GDC1/I061RSB0O B14 GND C6 GFA2/10120RSB1
A27 VCC B15 I098RSB1 c7 10117RSB1
A28 I060RSBO B16 I095RSB1 C8 VCCIB1
A29 GCC2/I059RSB0O B17 GND C9 GEA1/10108RSB1
A30 GCA2/I057RSB0 B18 I087RSB1 C10 GNDQ
A3l GCA0/IO56RSB0 B19 I081RSB1 Ccl11 GEA2/I0106RSB1
A32 GCB1/IO53RSB0 B20 GND C12 I0103RSB1
A33 I049RSB0 B21 GNDQ C13 VCCIB1
A34 VCC B22 T™MS Cl4 I097RSB1
A35 1044RSB0 B23 TDO C15 I093RSB1
A36 GBA2/1041RSBO B24 GDCO0/1062RSB0 C16 I089RSB1
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FG144
Pin Number [ AGL1000 Function

K1 GEBO0/IO189NDB3
K2 GEA1/10188PDB3
K3 GEAO0/I0188NDB3
K4 GEA2/10187RSB2
K5 10169RSB2

K6 I0152RSB2

K7 GND

K8 I0117RSB2

K9 GDC2/10116RSB2

K10 GND

K11 GDAO0/IO113NDB1

K12 GDBO0/I0112NDB1
L1 GND
L2 VMV3
L3 FF/GEB2/I0186RSB2
L4 10172RSB2
L5 VCCIB2
L6 I0153RSB2
L7 10144RSB2
L8 10140RSB2
L9 T™MS

L10 VITAG

L11 VMV2

L12 TRST

M1 GNDQ

M2 GEC2/I0185RSB2
M3 I0173RSB2
M4 I0168RSB2
M5 I0O161RSB2
M6 IO156RSB2
M7 I0145RSB2
M8 I0141RSB2
M9 TDI

M10 VCCIB2

M11 VPUMP

M12 GNDQ
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FG256 FG256 FG256

Pin Number | AGL400 Function Pin Number | AGL400 Function Pin Number | AGL400 Function
Al GND c7 I020RSBO E13 GBC2/I062PDB1
A2 GAAO0/IO00RSBO C8 1024RSBO E1l4 IO65RSB1
A3 GAA1/I001RSBO C9 IO33RSB0O E15 IO52RSB0O
A4 GABO0/IO02RSB0O C10 I039RSBO E16 I066PDB1
A5 I0O16RSBO Cl1 I045RSB0O F1 I0150NDB3
A6 I017RSBO C12 GBCO0/I054RSBO F2 I0149NPB3
A7 1022RSB0 C13 I048RSBO F3 IO09RSBO
A8 I028RSBO C14 VMVO F4 10152UDB3
A9 I034RSBO C15 I061NPB1 F5 VCCIB3
Al0 I037RSBO C16 1063PDB1 F6 GND
All I041RSBO D1 I0151VvDB3 F7 VCC
Al2 I043RSBO D2 10151UDB3 F8 VCC
Al3 GBB1/I057RSB0 D3 GAC2/I0153UDB3 F9 VCC
Al4 GBAO/IO58RSBO D4 IO06RSBO F10 VCC
Al5 GBAL1/IO59RSB0 D5 GNDQ F11 GND
Al6 GND D6 I010RSBO F12 VCCIB1
B1 GAB2/10154UDB3 D7 I019RSBO F13 I062NDB1
B2 GAA2/10155UDB3 D8 I026RSBO F14 I049RSBO
B3 I012RSBO D9 I030RSBO F15 I064PPB1
B4 GAB1/I0O03RSBO D10 I040RSBO F16 IO66NDB1
B5 IO13RSBO D11 I046RSBO G1 10148NDB3
B6 I014RSBO D12 GNDQ G2 10148PDB3
B7 I021RSBO D13 1047RSBO G3 10149PPB3
B8 I027RSB0 D14 GBB2/1061PPB1 G4 GFC1/10147PPB3
B9 I032RSBO D15 I053RSB0 G5 VCCIB3
B10 I038RSBO D16 I063NDB1 G6 VCC
B11 I042RSB0 E1l 10150PDB3 G7 GND
B12 GBC1/IO55RSB0 E2 I008RSBO G8 GND
B13 GBBO0/IO56RSB0 E3 10153VvDB3 G9 GND
B14 I044RSB0 E4 10152VvDB3 G10 GND
B15 GBA2/1060PDB1 E5 VMVO G1l1 VCC
B16 IO60NDB1 E6 VCCIBO G12 VCCIB1
C1 10154VvDB3 E7 VCCIBO G13 GCC1/1067PPB1
Cc2 10155VDB3 E8 I025RSB0 G14 I064NPB1
C3 I011RSBO E9 I031RSBO G15 I073PDB1
C4 I007RSBO E10 VCCIBO G16 I073NDB1
C5 GACO0/IO04RSBO E1l1 VCCIBO H1 GFBO0/I0146NPB3
C6 GAC1/I0O05RSB0 E12 VMV1 H2 GFA0/I0145NDB3
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Package Pin Assignments

FG484
Pin Number | AGL400 Function
Al GND
A2 GND
A3 VCCIBO
A4 NC
A5 NC
A6 I015RSBO
A7 I018RSBO
A8 NC
A9 NC
Al10 I023RSB0
All I029RSB0O
Al12 I035RSBO
Al3 I036RSBO
Al4 NC
Al5 NC
Al6 IO50RSBO
Al7 I051RSBO
Al18 NC
A19 NC
A20 VCCIBO
A21 GND
A22 GND
AAl GND
AA2 VCCIB3
AA3 NC
AA4 NC
AA5 NC
AA6 NC
AA7 NC
AA8 NC
AA9 NC
AA10 NC
AAll NC
AAl12 NC
AA13 NC
AAl4 NC
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FG484
Pin Number | AGL600 Function

G5 10171PDB3
G6 GAC2/10172PDB3
G7 IO06RSBO
G8 GNDQ

G9 IO10RSBO
G10 I019RSBO
G11 I026RSB0
G12 IO30RSBO
G13 I040RSBO
G14 I045RSB0
G15 GNDQ
G16 IO50RSBO
G17 GBB2/I061PPB1
G18 IO53RSB0
G19 I063NDB1
G20 NC
G21 NC

G22 NC

H1 NC

H2 NC

H3 VCC

H4 10166PDB3
H5 10167NPB3
H6 10172NDB3
H7 I0169NDB3
H8 VMVO

H9 VCCIBO
H10 VCCIBO

H11 I025RSB0
H12 IO31RSBO
H13 VCCIBO
H14 VCCIBO
H15 VMV1

H16 GBC2/I062PDB1
H17 I067PPB1
H18 1064PPB1

IGLOO Low Power Flash FPGAs
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Package Pin Assignments

FG484
Pin Number | AGL1000 Function

B7 I0O15RSBO
B8 I019RSBO
B9 I024RSB0
B10 I031RSBO
B11 IO39RSBO
B12 I048RSBO
B13 IO54RSBO
B14 IO58RSB0O
B15 I063RSBO
B16 I066RSBO
B17 I068RSBO
B18 IO70RSBO
B19 NC
B20 NC
B21 VCCIB1
B22 GND
C1l VCCIB3
c2 10220PDB3
C3 NC

C4 NC

C5 GND
C6 IO10RSBO
Cc7 I014RSBO
C8 VCC
C9 VCC
C10 IO30RSBO
C11 I037RSBO
C12 I043RSBO
C13 NC
C14 VCC
C15 VCC
C16 NC
C17 NC
C18 GND
C19 NC
Cc20 NC

& Microsemi

Power Matters.

4-92
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Revision / Version Changes Page

DC & Switching, cont'd. [Table 2-49 - Minimum and Maximum DC Input and Output Levels for LVCMOS| 2-39
3.3 V Wide Range is new.

Revision 9 (Jul 2008)  |As a result of the Libero IDE v8.4 release, Actel now offers a wide range of core| N/A

Product Brief v1.1 voltage support. The document was updated to change 1.2V /15V to 1.2V to
DC and Switching L5V.
Characteristics

Advance v0.3

Revision 8 (Jun 2008) [As a result of the Libero IDE v8.4 release, Actel now offers a wide range of core N/A
voltage support. The document was updated to change 1.2V /15V to 1.2V to

15V
DC and Switching Tables have been updated to reflect default values in the software. The default I/O N/A
Characteristics capacitance is 5 pF. Tables have been updated to include the LVCMOS 1.2 V I/O
Advance v0.2 set.

DDR Tables have two additional data points added to reflect both edges for Input
DDR setup and hold time.

The power data table has been updated to match SmartPower data rather then
simulation values.

AGLO015 global clock delays have been added.

Table 2-1 « Absolute Maximum Ratings was updated to combine the VCCI and 2-1
VMV parameters in one row. The word "output” from the parameter description for
VCCI and VMV, and table note 3 was added.

Table 2-2 ¢ Recommended Operating Conditions 1 was updated to add 2-2
references to tables notes 4, 6, 7, and 8. VMV was added to the VCCI parameter
row, and table note 9 was added.

In Table 2-3 ¢ Flash Programming Limits — Retention, Storage, and Operating 2-3
Temperaturel, the maximum operating junction temperature was changed from
110° to 100°.

VMV was removed from Table 2-4 « Overshoot and Undershoot Limits 1. The 2-3
table title was modified to remove "as measured on quiet I/Os." Table note 2 was
revised to remove "estimated SSO density over cycles." Table note 3 was revised
to remove "refers only to overshoot/undershoot limits for simultaneous switching
I/0s."

The "PLL Behavior at Brownout Condition" section is new. 2-4

Figure 2-2 « V2 Devices — I/O State as a Function of VCCI and VCC Voltage 2-5
Levels is new.

EQ 2 was updated. The temperature was changed to 100°C, and therefore the 2-6
end result changed.

The table notes for Table 2-9 « Quiescent Supply Current (IDD) Characteristics, 2-7
IGLOO Flash*Freeze Mode*, Table 2-10 ¢ Quiescent Supply Current (IDD)
Characteristics, IGLOO Sleep Mode*, and Table 2-11 « Quiescent Supply Current
(IDD) Characteristics, IGLOO Shutdown Mode were updated to remove VMV and
include PDC6 and PDC7. VCCI and VJTAG were removed from the statement
about IDD in the table note for Table 2-11 ¢ Quiescent Supply Current (IDD)
Characteristics, IGLOO Shutdown Mode.

Note 2 of Table 2-12 ¢ Quiescent Supply Current (IDD), No IGLOO Flash*Freeze 2-9
Model was updated to include VCCPLL. Note 4 was updated to include PDC6
and PDC?7.
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