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Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.
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IGLOO Low Power Flash FPGAs

I/0s Per Package?

& Microsemi

Power Matters.

IGLOO Devices |AGL0152]AGL030| AGLO60 | AGL125 AGL250 AGL400 AGL600 AGL1000
ARM-Enabled
IGLOO Devices M1AGL250 M1AGL600 | MLAGL1000
I/0 Type®
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Package 7] 7 7 7 7 a 7 a B &) 75} &)
ON48 - 34 - - _ _ _ _
QN68 49 49 - - _ _ _ _ _ _ — —
ucs1 - 66 - - - - - - - — — —
Ccss1 - 66 - - _ _ _ _ _ _ — —
CSs121 - - 96 96 - - - - - - — —
VQ100 - 77 71 71 68 13 - - _ _ _ _
QN132° - 81 80 84 - - - - - - - -
CS196 - - - 133 143°% | 35° 143 35 - - - -
FG144 - - - 97 97 24 97 25 97 25 97 25
FG2567 - - - - - - 178 38 177 | 43 | 177 | 44
CS281 - - - - - - - - 215 | 53 | 215 | 53
FG484’ - - - - - - 194 38 235 | 60 | 300 | 74
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the IGLOO FPGA Fabric User Guide to
ensure compliance with design and board migration requirements.

wnN

AGLO15 is not recommended for new designs.
When the Flash*Freeze pin is used to directly enable Flash*Freeze mode and not used as a regular 1/0, the number of single-

ended user I/Os available is reduced by one.

No oA

Table 1« IGLOO FPGAs Package Sizes Dimensions

Each used differential 1/0 pair reduces the number of single-ended I/Os available by two.
The M1AGL250 device does not support QN132 or CS196 packages.

Package not available.
FG256 and FG484 are footprint-compatible packages.

Package UCB81 | CS81 | CS121 | QN48 | QN68 QN132* CS196 | CS281 | FG144 | VQ100 | FG256 | FG484
Length x Width 4x4 | 5x5 6x6 | 6%x6| 8x8 8x8 8x8 | 10x10 |13 x13|14x14| 17 x17 | 23 x 23
(mm\mm)

Nominal Area 16 25 36 36 64 64 64 100 169 196 289 529
(mm?)

Pitch (mm) 0.4 0.5 0.5 0.4 0.4 0.5 0.5 0.5 1.0 0.5 1.0 1.0
Height (mm) 0.80 0.80 0.99 0.90 0.90 0.75 1.20 1.05 1.45 1.00 1.60 2.23
Note: * Package not available.
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Power Matters.

Temperature and Voltage Derating Factors

Table 2-6 »

For IGLOO V2 or V5 devices, 1.5V DC Core Supply Voltage

IGLOO Low Power Flash FPGAs

Temperature and Voltage Derating Factors for Timing Delays (normalized to T; = 70°C, VCC = 1.425 V)

Array Voltage VCC

Junction Temperature (°C)

For IGLOO V2, 1.2 V DC Core Supply Voltage

V) —40°C 0°C 25°C 70°C 85°C 100°C
1.425 0.934 0.953 0.971 1.000 1.007 1.013
1.500 0.855 0.874 0.891 0.917 0.924 0.929
1.575 0.799 0.816 0.832 0.857 0.864 0.868
Table 2-7« Temperature and Voltage Derating Factors for Timing Delays (normalized to T; = 70°C, VCC = 1.14 V)

Array Voltage VCC

Junction Temperature (°C)

V) -40°C 0°C 25°C 70°C 85°C 100°C
1.14 0.967 0.978 0.991 1.000 1.006 1.010
1.20 0.864 0.874 0.885 0.894 0.899 0.902
1.26 0.794 0.803 0.814 0.821 0.827 0.830

Calculating Power Dissipation

Quiescent Supply Current

Quiescent supply current (IDD) calculation depends on multiple factors, including operating voltages (VCC, VCCI, and
VJTAG), operating temperature, system clock frequency, and power modes usage. Microsemi recommends using the
PowerCalculator and SmartPower software estimation tools to evaluate the projected static and active power based on
the user design, power mode usage, operating voltage, and temperature.

Table 2-8« Power Supply State per Mode
Power Supply Configurations

Modes/power supplies VCC VCCPLL VCCI VITAG VPUMP
Flash*Freeze On On On On Onl/off/floating
Sleep Off Off On Off Off
Shutdown Off Off Off Off Off

No Flash*Freeze On On On On Onl/off/floating
Note: Off: Power supply level =0V
Table 2-9« Quiescent Supply Current (IDD) Characteristics, IGLOO Flash*Freeze Mode*

Core
Voltage | AGLO15 [ AGL0O30 | AGL060 | AGL125 [ AGL250 | AGL400 AGL600 | AGL1000 Units

Typical 1.2V 4 4 8 13 20 27 30 44 HA
(25°C) 15V 6 6 10 18 34 51 72 127 LA
Note: *IDD includes VCC, VPUMP, VCCI, VCCPLL, and VMV currents. Values do not include I/O static contribution, which is shown

in Table 2-13 on page 2-10 through Table 2-15 on page 2-11 and Table 2-16 on page 2-11 through Table 2-18 on page 2-12
(PDC6 and PDC?7).
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IGLOO DC and Switching Characteristics Power Matters.-

Table 2-10 « Quiescent Supply Current (IDD) Characteristics, IGLOO Sleep Mode*

Core
Voltage | AGLO15 | AGLO30 [ AGLO60 | AGL125 | AGL250 | AGL400 | AGL600 | AGL1000 | Units

VCCI/VITAG =1.2V 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 1.7 17 pA
(per bank) Typical (25°C)

VCCI/VIJTAG =15V 1.2Vv/15 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 pA
(per bank) Typical (25°C) \%

VCCI/VIJTAG =18V 1.2Vv/15 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 pA
(per bank) Typical (25°C) \%

VCCI/VITAG =25V 1.2Vv/15 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 HA
(per bank) Typical (25°C) \Y,

VCCI/VIJTAG =3.3V 1.2Vv/15 25 25 25 25 25 25 25 25 pA
(per bank) Typical (25°C) \%

Note: IDD = Nganks X ICCl. Values do not include I/O static contribution, which is shown in Table 2-13 on page 2-10 through
Table 2-15 on page 2-11 and Table 2-16 on page 2-11 through Table 2-18 on page 2-12 (PDC6 and PDC?7).

Table 2-11 « Quiescent Supply Current (IDD) Characteristics, IGLOO Shutdown Mode
Core Voltage AGL015 AGL030 Units
Typical (25°C) 12V/15V 0 0 HA

Table 2-12 « Quiescent Supply Current (IDD), No IGLOO Flash*Freeze Mode®

Core
Voltage | AGLO15 | AGLO30 [ AGL060 [ AGL125 [ AGL250 | AGL400 | AGL600 | AGL1000 | Units

ICCA Current?

Typical (25°C) 12V 5 6 10 13 18 25 28 42 HA
15V 14 16 20 28 44 66 82 137 A

ICCl or IJTAG Current®

VCCI/VITAG =12V 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 HA

(per bank) Typical (25°C)

VCCINITAG =15V (per| 1.2V/ 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 A

bank) Typical (25°C) 15V

VCCINITAG =18V (per| 1.2V/ 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 HA

bank) Typical (25°C) 15V

VCCINITAG =25V (per| 1.2V/ 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 A

bank) Typical (25°C) 15V

VCCINJITAG =3.3V (per| 1.2V/ 25 25 25 25 25 25 25 25 A

bank) Typical (25°C) 15V

Notes:

1. IDD = Nganks X ICCI + ICCA. JTAG counts as one bank when powered.
2. Includes VCC, VPUMP, and VCCPLL currents.

3. Values do not include 1/O static contribution (PDC6 and PDC?7).
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Power Matters.

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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Power Matters. IGLOO Low Power Flash FPGAs

Applies to 1.2 V Core Voltage

Table 2-89 ¢« 2.5V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3 V
Applicable to Advanced I/0O Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 155 | 559 (026|120 | 110 | 568|514 | 282|280 | 11.47 | 10.93 ns
4 mA Std. 155 | 559 (026|120 | 110 | 568|514 | 282|280 | 11.47 | 10.93 ns
6 mA Std. 155 | 476 (026|120 | 110 | 484|447 | 3.10| 3.33 | 10.62 | 10.26 ns
8 mA Std. 155 | 476 (026|120 | 1.10 | 4.84 | 4.47 | 3.10 | 3.33 | 10.62 | 10.26 ns
12 mA Std. 155 | 417|026 | 120 | 1.10 | 4.23|3.99 |3.30 | 3.67 | 10.02 | 9.77 ns
16 mA Std. 155 | 398026120 1.10 [4.04|3.88|334|3.76| 9.83 [ 9.66 ns
24 mA Std. 155 |3.90|0.26|120| 1.10 | 3.96 | 3.90 | 3.40 | 4.09 | 9.75 | 9.68 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.

Table 2-90« 2.5V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3V
Applicable to Advanced I/O Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 155 (333026120 | 110 [3.38(3.09 282|291 9.17 8.88 ns
4 mA Std. 155 (333(026|120| 110 (3.38(3.09 282|291 917 8.88 ns
6 mA Std. 155 | 289|026 120 1.10 | 293|256 |3.10 (345 8.72 | 834 ns
8 mA Std. 155 | 289|026 120 1.10 | 293|256 |3.10 345 8.72 | 834 ns
12 mA Std. 155 | 264|026 (120 1.10 |2.67 | 229 |3.30 | 3.79 | 8.46 | 8.08 ns
16 mA Std. 155 (259 (026|120 | 110 (263|224 |334|388| 841 8.03 ns
24 mA Std. 155 (260 026|120 | 110 [ 264|218 | 3.40 | 4.22 | 8.42 7.97 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.

Table 2-91+« 2.5V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3V
Applicable to Standard Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teout | tze | tzn | tiz | thz | tzs tzns | Units
2mA Std. 155 | 502 (026|119 | 110 | 5.11 [ 460 | 250 | 2.62 | 10.89 | 10.38 ns
4 mA Std. 155 |5.02)|026|119| 1.10 | 5.11 | 4.60 | 2.50 | 2.62 | 10.89 | 10.38 ns
6 mA Std. 155 | 421 (026|119 1.10 | 427 (4.00 | 2.76 | 3.10 | 10.06 | 9.79 ns
8 mA Std. 155 | 421 (026|119 110 | 4.27 (4.00 | 2.76 | 3.10 | 10.06 | 9.79 ns
12 mA Std. 155 | 366 (026|119 110 | 3.71 (355|294 |341| 9.50 9.34 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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Power Matters.

Timing Characteristics

1.5V DC Core Voltage

Table 2-169 « Combinatorial Cell Propagation Delays

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

IGLOO Low Power Flash FPGAs

Combinatorial Cell Equation Parameter Std. Units
INV Y =IA tpp 0.80 ns
AND2 Y=A-B tep 0.84 ns
NAND2 Y =I(A - B) tep 0.90 ns
OR2 Y=A+B tep 1.19 ns
NOR2 Y = (A + B) tep 1.10 ns
XOR2 Y=A®DB tpp 1.37 ns
MAJ3 Y = MAJ(A, B, C) tpp 1.33 ns
XOR3 Y=A®B®C tpp 1.79 ns
MUX2 Y=AIS+BS tep 1.48 ns
AND3 Y=A-B-C tep 1.21 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.

1.2 V DC Core Voltage

Table 2-170 « Combinatorial Cell Propagation Delays

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

Combinatorial Cell Equation Parameter Std. Units
INV Y =IA tep 1.34 ns
AND2 Y=A-B tep 1.43 ns
NAND2 Y =1(A-B) tep 1.59 ns
OR2 Y=A+B tpp 2.30 ns
NOR2 Y = (A +B) tep 2.07 ns
XOR2 Y=A®B tpp 2.46 ns
MAJ3 Y = MAJ(A, B, C) tpp 2.46 ns
XOR3 Y=A®BDC tpp 3.12 ns
MUX2 Y=AIS+BS tep 2.83 ns
AND3 Y=A-B-C tep 2.28 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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IGLOO DC and Switching Characteristics Power Matters.-

Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not include 1/O input
buffer clock delays, as these are 1/0 standard—dependent, and the clock may be driven and conditioned internally by
the CCC module. For more details on clock conditioning capabilities, refer to the "Clock Conditioning Circuits" section
on page 2-115. Table 2-173 to Table 2-188 on page 2-114 present minimum and maximum global clock delays within
each device. Minimum and maximum delays are measured with minimum and maximum loading.

Timing Characteristics
1.5V DC Core Voltage

Table 2-173 « AGL015 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.425V

Std.
Parameter Description Min.1 Max.2 | Units
tRCKL Input Low Delay for Global Clock 121 1.42 ns
tRCKH Input High Delay for Global Clock 1.23 1.49 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.27 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 2-7 for derating values.

Table 2-174 + AGL030 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Std.
Parameter Description Min.1 Max.2 | Units
tRCKL Input Low Delay for Global Clock 1.21 1.42 ns
tRCKH Input High Delay for Global Clock 1.23 1.49 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.27 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 2-7 for derating values.
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IGLOO DC and Switching Characteristics Power Matters.-

1.2 V DC Core Voltage

Table 2-196 « FIFO
Worst Commercial-Case Conditions: T; = 70°C, VCC =1.14V

Parameter Description Std. Units
tens REN, WEN Setup Time 4.13 ns
teENH REN, WEN Hold Time 0.31 ns
teks BLK Setup Time 0.47 ns
tBkH BLK Hold Time 0.00 ns
tbs Input Data (WD) Setup Time 1.56 ns
toH Input Data (WD) Hold Time 0.49 ns
tcko1 Clock High to New Data Valid on RD (flow-through) 6.80 ns
teko2 Clock High to New Data Valid on RD (pipelined) 3.62 ns
tRcKEF RCLK High to Empty Flag Valid 7.23 ns
tweker WCLK High to Full Flag Valid 6.85 ns
tekar Clock High to Almost Empty/Full Flag Valid 26.61 ns
tRsTFG RESET Low to Empty/Full Flag Valid 7.12 ns
tRsTAFE RESET Low to Almost Empty/Full Flag Valid 26.33 ns
trsTBO RESET Low to Data Out Low on RD (flow-through) 4.09 ns
RESET Low to Data Out Low on RD (pipelined) 4.09 ns
tREMRSTB RESET Removal 1.23 ns
tRECRSTB RESET Recovery 6.58 ns
tMPWRSTB RESET Minimum Pulse Width 1.18 ns
tcye Clock Cycle Time 10.90 ns
Fmax Maximum Frequency for FIFO 92 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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Package Pin Assignments

CS81 CS81 CS81
Pin Number | AGLO30 Function Pin Number | AGLO30 Function Pin Number | AGLO30 Function
Al IO00RSBO El GEBO0O/IO71RSB1 J1 I063RSB1
A2 I002RSB0 E2 GEA0/I0O72RSB1 J2 I061RSB1
A3 IO06RSBO E3 GECO0/IO73RSB1 J3 I0O59RSB1
A4 I011RSBO E4 VCCIB1 J4 I0O56RSB1
A5 I016RSBO ES VCC J5 I052RSB1
A6 I019RSBO E6 VCCIBO J6 I045RSB1
A7 I022RSB0 E7 GDCO0/I032RSB0O J7 TCK
A8 I024RSB0 ES8 GDAO/IO33RSB0 J8 T™MS
A9 I026RSB0 E9 GDBO0/IO34RSB0 J9 VPUMP
Bl I081RSB1 F1 IO68RSB1
B2 I004RSBO F2 IO67RSB1
B3 I010RSBO F3 IO64RSB1
B4 I013RSBO F4 GND
B5 I015RSB0 F5 VCCIB1
B6 I020RSBO F6 I047RSB1
B7 I021RSBO0 F7 I036RSBO
B8 I028RSBO F8 I0O38RSBO
B9 I025RSB0 F9 IO40RSBO
C1 IO79RSB1 G1 I065RSB1
c2 IO80RSB1 G2 I066RSB1
C3 IO08RSBO G3 I057RSB1
C4 I012RSBO0 G4 I053RSB1
C5 I017RSBO G5 I049RSB1
C6 I014RSBO G6 I044RSB1
Cc7 I018RSBO G7 I046RSB1
c8 I029RSB0O G8 VITAG
c9 I027RSBO G9 TRST
D1 I074RSB1 H1 I1062RSB1
D2 I0O76RSB1 H2 FF/IO60RSB1
D3 IO77RSB1 H3 I058RSB1
D4 VCC H4 I054RSB1
D5 VCCIBO H5 1048RSB1
D6 GND H6 1043RSB1
D7 I023RSB0 H7 1042RSB1
D8 I031RSBO H8 TDI
D9 IO30RSBO H9 TDO

4-4
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IGLOO Low Power Flash FPGAs

CS196 CS196 CS196
Pin Number | AGL400 Function Pin Number [ AGL400 Function Pin Number | AGL400 Function

H10 GCC1/1067PDB1 L4 I0138NPB3 N11 TCK
H1l GCBO0/IO68NDB1 L5 I0122RSB2 N12 TDI
H12 GCA1/I069PDB1 L6 I0128RSB2 N13 GNDQ
H13 IO70NDB1 L7 I0101RSB2 N14 TDO
H14 GCA2/I070PDB1 L8 I088RSB2 P1 GND

J1 GFC2/10142PDB3 L9 I086RSB2 P2 GEA2/10134RSB2
J2 10141PPB3 L10 I094RSB2 P3 FF/GEB2/I0133RSB
J3 10143NPB3 L11 VPUMP 2

J4 10140PDB3 L12 VITAG P4 10123RSB2
J5 10140NDB3 L13 GDAO/IO79VPB1 PS I0116RSB2
J6 I0109RSB2 L14 GDBO0/I078VDB1 P 10114RSB2
J7 VCC M1 GEBO0/I0136NDB3 P 10107RSB2
J8 VCC M2 GEA1/10135PPB3 P8 10103RSB2
J9 IO84RSB2 M3 GNDQ P I095RSB2
J10 I075PDB1 M4 VCCIB2 P10 I091RSB2
J11 GCB2/I071PDB1 M5 I0120RSB2 P11 GDC2/1082RSB2
J12 IO71NDB1 M6 I0119RSB2 P12 GDA2/I080RSB2
J13 GDC1/1077UDB1 M7 I0112RSB2 P13 ™S

J14 GDCO0/I077vDB1 M8 VCCIB2 P14 GND

K1 10142NDB3 M9 I089RSB2

K2 GND M10 GDB2/I081RSB2

K3 10141NPB3 M11 VCCIB2

K4 VCCIB3 M12 VMV2

K5 10138PPB3 M12 VMV2

K6 I0125RSB2 M13 TRST

K7 I0110RSB2 M14 VCCIB1

K8 I098RSB2 N1 GEAO0/I0135NPB3

K9 10104RSB2 N2 VMV3

K10 IO75NDB1 N3 GEC2/I0132RSB2

K11 VCCIB1 N4 I0130RSB2

K12 GDA1/1079UPB1 N5 GND

K13 GND N6 I0117RSB2

K14 GDB1/I078UDB1 N7 I0106RSB2

L1 GEB1/10136PDB3 N8 I0100RSB2

L2 GEC1/I0137PDB3 N9 I092RSB2

L3 GECO0/I0137NDB3 N10 GND
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Package Pin Assignments

QN68 QN68

Pin Number [ AGLO15 Function Pin Number | AGLO15 Function

1 I082RSB1 37 TRST

2 I0O80RSB1 38 VITAG

3 I078RSB1 39 I040RSBO

4 I076RSB1 40 I037RSBO

5 GECO0/I073RSB1 41 GDBO0/IO34RSBO

6 GEAO0/IO72RSB1 42 GDAO/IO33RSBO0

7 GEBO/IO71RSB1 43 GDCO0/I032RSB0

8 VCC 44 VCCIBO

9 GND 45 GND

10 VCCIB1 46 VCC

11 I068RSB1 47 I031RSBO

12 I067RSB1 48 I029RSB0

13 I066RSB1 49 I028RSBO0

14 I0O65RSB1 50 1027RSB0

15 I064RSB1 51 I025RSB0

16 I063RSB1 52 1024RSB0

17 I062RSB1 53 1022RSB0

18 FF/I060RSB1 54 I1021RSBO

19 IO58RSB1 55 I019RSBO

20 IO56RSB1 56 I017RSBO

21 I054RSB1 57 I015RSB0O

22 I052RSB1 58 1014RSBO0O

23 I051RSB1 59 VCCIBO

24 VCC 60 GND

25 GND 61 VCC

26 VCCIB1 62 I1012RSB0O

27 IO50RSB1 63 I010RSBO

28 I048RSB1 64 I008RSBO

29 I046RSB1 65 I006RSBO

30 I044RSB1 66 I004RSBO

31 I042RSB1 67 I002RSBO

32 TCK 68 IO00RSBO

33 TDI

34 T™MS

35 VPUMP

36 TDO
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FG144 FG144 FG144

Pin Number | AGL400 Function Pin Number | AGL400 Function Pin Number | AGL400 Function
Al GNDQ D1 10149NDB3 Gl GFA1/10145PPB3
A2 VMVO D2 10149PDB3 G2 GND
A3 GABO0/IO02RSB0O D3 10153vDB3 G3 VCCPLF
A4 GAB1/IO03RSBO D4 GAA2/10155UPB3 G4 GFA0/I0145NPB3
A5 I016RSBO D5 GACO0/I0O04RSBO G5 GND
A6 GND D6 GAC1/IO05RSB0O G6 GND
A7 I030RSBO D7 GBCO0/I054RSB0 G7 GND
A8 VvCC D8 GBC1/I055RSB0 G8 GDC1/1077UPB1
A9 1034RSB0 D9 GBB2/1061PDB1 G9 I072NDB1
Al10 GBAO/IO58RSB0O D10 I061NDB1 G10 GCC2/1072PDB1
All GBA1/I059RSB0O D11 I062NPB1 G1l1 I071INDB1
Al12 GNDQ D12 GCB1/1068PPB1 G12 GCB2/I071PDB1
B1 GAB2/10154UDB3 E1l VCC H1 VCC
B2 GND E2 GFCO0/I0147NDB3 H2 GFB2/10143PDB3
B3 GAAO0/IO00RSBO E3 GFC1/10147PDB3 H3 GFC2/10142PSB3
B4 GAA1/I001RSBO E4 VCCIB3 H4 GEC1/I0137PDB3
B5 1014RSB0O ES 10155VPB3 H5 VCC
B6 I019RSBO E6 VCCIBO H6 1075PDB1
B7 1023RSBO E7 VCCIBO H7 I075NDB1
B8 I031RSBO E8 GCC1/1067PDB1 H8 GDB2/I0O81RSB2
B9 GBBO0/IO56RSB0O E9 VCCIB1 H9 GDCO0/1077VPB1
B10 GBB1/I057RSB0 E10 VCC H10 VCCIB1
B11 GND E11l GCAO0/IO69NDB1 H11l 1073PSB1
B12 VMV1 E12 I070NDB1 H12 VCC
C1 10154VDB3 F1 GFBO0/IO146NPB3 J1 GEB1/I0136PDB3
Cc2 GFA2/10144PPB3 F2 VCOMPLF J2 I0143NDB3
C3 GAC2/I0153UDB3 F3 GFB1/10146PPB3 J3 VCCIB3
C4 VCC F4 10144NPB3 J4 GECO0/I0137NDB3
C5 1012RSB0O F5 GND J5 I0125RSB2
C6 I017RSBO F6 GND J6 I0116RSB2
Cc7 I1025RSB0O F7 GND J7 VCC
C8 I032RSB0 F8 GCCO0/IO67NDB1 J8 TCK
Cc9 I053RSBO F9 GCBO0/IO68NPB1 J9 GDA2/I080RSB2
C10 GBA2/1060PDB1 F10 GND J10 TDO
Cl1 I060NDB1 F11 GCA1/I069PDB1 J11 GDA1/I079UDB1
C12 GBC2/I062PPB1 F12 GCAZ2/I070PDB1 J12 GDB1/I078UDB1
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FG484
Pin Number | AGL400 Function

N17 I074RSB1
N18 I072NPB1
N19 I070NDB1
N20 NC
N21 NC
N22 NC

P1 NC

P2 NC

P3 NC

P4 I0142NDB3
P5 I0141INPB3
P6 I0125RSB2
P7 I0139RSB3
P8 VCCIB3
P9 GND
P10 VCC
P11 VCC
P12 VCC
P13 VCC
P14 GND
P15 VCCIB1
P16 GDBO0/IO78VPB1
P17 1076VDB1
P18 I076UDB1
P19 1075PDB1
P20 NC
P21 NC
P22 NC

R1 NC

R2 NC

R3 VCC

R4 10140PDB3
R5 I0130RSB2
R6 I0138NPB3
R7 GECO0/IO137NPB3
R8 VMV3

& Microsemi

IGLOO Low Power Flash FPGAs
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Package Pin Assignments

FG484
Pin Number | AGL400 Function

V15 I085RSB2
V16 GDB2/I081RSB2
V17 TDI
V18 NC
V19 TDO
V20 GND
V21 NC
V22 NC

w1 NC

w2 NC

W3 NC

W4 GND

W5 I0126RSB2
W6 FF/GEB2/I0133RSB2
w7 10124RSB2
w8 I0116RSB2
W9 I0113RSB2
w10 I0107RSB2
W1l I0105RSB2
w12 I0102RSB2
W13 I097RSB2
W14 I092RSB2
W15 GDC2/1082RSB2
W16 I086RSB2
W17 GDA2/I0O80RSB2
w18 T™MS
W19 GND
W20 NC
w21 NC
W22 NC

Y1 VCCIB3

Y2 NC

Y3 NC

Y4 NC

Y5 GND

Y6 NC
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FG484 FG484 FG484
Pin Number | AGL600 Function Pin Number | AGL600 Function Pin Number | AGL600 Function

Al GND AA15 NC B7 I012RSB0

A2 GND AA16 I0101RSB2 B8 NC

A3 VCCIBO AAl7 NC B9 NC

A4 NC AA18 NC B10 I017RSBO

A5 NC AA19 NC B11 NC

A6 IO09RSBO AA20 NC B12 NC

A7 IO15RSBO AA21 VCCIB1 B13 IO36RSBO

A8 NC AA22 GND B14 NC

A9 NC AB1 GND B15 NC
Al0 1022RSB0 AB2 GND B16 I047RSBO
All I023RSBO AB3 VCCIB2 B17 I049RSBO
Al12 I029RSBO AB4 NC B18 NC
Al13 IO35RSBO ABS NC B19 NC
Al4 NC AB6 I0130RSB2 B20 NC
Al5 NC AB7 I0128RSB2 B21 VCCIB1
Al6 I046RSBO AB8 I0122RSB2 B22 GND
Al7 I048RSBO AB9 I0116RSB2 C1l VCCIB3
Al8 NC AB10 NC Cc2 NC
Al19 NC AB11 NC C3 NC
A20 VCCIBO AB12 I0113RSB2 C4 NC
A21 GND AB13 I0112RSB2 C5 GND
A22 GND AB14 NC C6 NC
AAl GND AB15 NC c7 NC
AA2 VCCIB3 AB16 IO100RSB2 C8 VCC
AA3 NC AB17 I095RSB2 C9 VCC
AA4 NC AB18 NC C10 NC
AA5 NC AB19 NC C11 NC
AA6 I0135RSB2 AB20 VCCIB2 C12 NC
AAT 10133RSB2 AB21 GND C13 NC
AA8 NC AB22 GND Cl4 VCC
AA9 NC Bl GND C15 VCC
AA10 NC B2 VCCIB3 C16 NC
AAll NC B3 NC C17 NC
AA12 NC B4 NC C18 GND
AA13 NC B5 NC C19 NC
AAl4 NC B6 I008RSBO C20 NC
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Power Matters.

FG484
Pin Number | AGL600 Function

N17 IO80ONPB1
N18 I0O74NPB1
N19 I072NDB1
N20 NC
N21 IO79NPB1
N22 NC

P1 NC

P2 10153PDB3

P3 I0153NDB3

P4 I0159NDB3

P5 I0156NPB3

P6 10151PPB3

P7 10158PPB3

P8 VCCIB3

P9 GND
P10 VCC
P11 VCC
P12 VCC
P13 VCC
P14 GND
P15 VCCIB1
P16 GDBO0/IO87NPB1
P17 IO85NDB1
P18 I085PDB1
P19 1084PDB1
P20 NC

P21 I081PDB1
P22 NC

R1 NC

R2 NC

R3 VCC

R4 10150PDB3

R5 I0151NPB3

R6 10147NPB3

R7 GECO0/I0146NPB3

R8 VMV3

IGLOO Low Power Flash FPGAs
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Package Pin Assignments

FG484
Pin Number | AGL600 Function
V15 I096RSB2
V16 GDB2/IO90RSB2
V17 TDI
V18 GNDQ
V19 TDO
V20 GND
V21 NC
V22 NC
w1 NC
w2 10148PDB3
W3 NC
w4 GND
W5 I0137RSB2
W6 FF/GEB2/10142RSB2
w7 10134RSB2
w8 10125RSB2
W9 10123RSB2
w10 I0118RSB2
w1l I0115RSB2
W12 I0111RSB2
W13 I0106RSB2
W14 10102RSB2
W15 GDC2/1091RSB2
W16 IO93RSB2
W17 GDA2/I089RSB2
W18 T™MS
W19 GND
W20 NC
w21 NC
w22 NC
Y1 VCCIB3
Y2 10148NDB3
Y3 NC
Y4 NC
Y5 GND
Y6 NC
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Package Pin Assignments

FG484
Pin Number | AGL1000 Function

H19 I087PDB1
H20 VCC
H21 NC
H22 NC

J1 10212NDB3
J2 10212PDB3
J3 NC

J4 10217NDB3
J5 10218NDB3
J6 10216PDB3
J7 10216NDB3
J8 VCCIB3
J9 GND
J10 VCC
J11 VCC
J12 VCC
J13 VCC
J14 GND
J15 VCCIB1
J16 I0O83NPB1
Ji7 I0O86NPB1
Ji8 I090PPB1
J19 I0O87NDB1
J20 NC

J21 I089PDB1
J22 IO89NDB1
K1 10211PDB3
K2 I0211NDB3
K3 NC

K4 10210PPB3
K5 10213NDB3
K6 10213PDB3
K7 GFC1/10209PPB3
K8 VCCIB3
K9 VCC
K10 GND
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Revision / Version Changes Page
Revision 3 (Feb 2008) [This document was updated to include AGL0O15 device information. QN68 is a| N/A
Product Brief rev. 2 new package offered in the AGLO15. The following sections were updated:
"Features and Benefits"
"IGLOO Ordering Information”
"Temperature Grade Offerings"
"IGLOO Devices" Product Family Table
Table 1 « IGLOO FPGAs Package Sizes Dimensions
"AGL015 and AGL030" note
The "Temperature Grade Offerings" table was updated to include M1AGL600. \Y
In the "IGLOO Ordering Information” table, the QN package measurements were 11
updated to include both 0.4 mm and 0.5 mm.
In the "General Description" section, the number of I/Os was updated from 288 to 1-1
300.
Packaging v1.2 The "QN68" section is new. 4-25
Revision 2 (Jan 2008) [The "CS196" package and pin table was added for AGL125. 4-10
Packaging v1.1
Revision 1 (Jan 2008) [The "Low Power" section was updated to change the description of low power| 1, 1-1
Product Brief rev. 1 active FPGA operation to "from 12 uW" from "from 25 pW." The same update was
made in the "General Description" section and the "Flash*Freeze Technology”
section.
Revision 0 (Jan 2008) |[This document was previously in datasheet Advance v0.7. As a result of moving N/A
to the handbook format, Actel has restarted the numbering.
Advance v0.7 Table 1 « IGLOO Product Family, the "I/Os Per Packagel" table, and the| i,ii, iv
(December 2007) Temperature Grade Offerings table were updated to reflect the following: CS196
is now supported for AGL250; device/package support for QN132 is to be
determined for AGL250; the CS281 package was added for AGL600 and
AGL1000.
Table 2 « IGLOO FPGAs Package Sizes Dimensions is new, and package sizes ii
were removed from the "I/Os Per Packagel" table.
The "I/Os Per Packagel"table was updated to reflect 77 instead of 79 single- ii
ended 1/Os for the VG100 package for AGL030.
The "Timing Model" was updated to be consistent with the revised timing( 2-20
numbers.
In Table 2-27 « Summary of Maximum and Minimum DC Input and Output Levels| 2-26
Applicable to Commercial and Industrial Conditions—Software Default Settings,
T, was changed to T, in notes 1 and 2.
All AC Loading figures for single-ended I/O standards were changed from N/A
Datapaths at 35 pF to 5 pF.
The "1.2 V LVCMOS (JESD8-12A)" section is new. 2-74
This document was previously in datasheet Advance v0.7. As a result of moving N/A
to the handbook format, Actel has restarted the version numbers. The new
version number is Advance v0.1.
Table 2-4 « IGLOO CCC/PLL Specification and Table 2-5 « IGLOO CCC/PLL| 2-19,
Specification were updated. 2-20
Revision 27 5-10
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Datasheet Information

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 "IGLOO Device Status" table, 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 Microsemi products described in this advance status document may not have completed
Microsemi’s qualification process. Microsemi may amend or enhance products 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 Microsemi product (but especially a new
product) for a particular purpose, including appropriateness for safety-critical, life-support, and other
high-reliability applications. Consult Microsemi’s Terms and Conditions for specific liability exclusions
relating to life-support applications. A reliability report covering all of the Microsemi 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 Microsemi sales office for additional reliability information.
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