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Power Matters. IGLOO Low Power Flash FPGAs

Wide Range I/O Support

IGLOO devices support JEDEC-defined wide range I/O operation. IGLOO devices support both the JESD8-B
specification, covering 3 V and 3.3 V supplies, for an effective operating range of 2.7 V to 3.6 V, and JESD8-12 with its
1.2 V nominal, supporting an effective operating range of 1.14 V to 1.575 V.

Wider 1/0 range means designers can eliminate power supplies or power conditioning components from the board or
move to less costly components with greater tolerances. Wide range eases 1/0 bank management and provides
enhanced protection from system voltage spikes, while providing the flexibility to easily run custom voltage
applications.

Specifying I/O States During Programming
You can modify the I/O states during programming in FlashPro. In FlashPro, this feature is supported for PDB files
generated from Designer v8.5 or greater. See the FlashPro User Guide for more information.

Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have limited display of
Pin Numbers only.

1. Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the 1/O states during programming.
From the FlashPro GUI, click PDB Configuration. A FlashPoint — Programming File Generator window appeatrs.

Click the Specify I/O States During Programming button to display the Specify I/O States During Programming
dialog box.

4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header. Select the 1/0Os
you wish to modify (Figure 1-5 on page 1-9).

5. Set the I/0O Output State. You can set Basic I/O settings if you want to use the default I1/0 settings for your pins,
or use Custom I/O settings to customize the settings for each pin. Basic /O state settings:
1 -1/O is set to drive out logic High
0 - I/O is set to drive out logic Low

Last Known State — I/O is set to the last value that was driven out prior to entering the programming mode, and
then held at that value during programming

Z -Tri-State: 1/O is tristated
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Power Consumption of Various Internal Resources

Table 2-19 « Different Components Contributing to Dynamic Power Consumption in IGLOO Devices
For IGLOO V2 or V5 Devices, 1.5 V DC Core Supply Voltage

Device Specific Dynamic Power
(MLW/MHZz)
Parameter Definition AGL1000 | AGL600 | AGL400 | AGL250 | AGL125 | AGL060 | AGL030 | AGL015
PAC1 Clock contribution of a 7.778 6.221 6.082 4.460 4.446 2.736 0.000 0.000
Global Rib
PAC2 Clock contribution of a 4.334 3.512 2.759 2.718 1.753 1.971 3.483 3.483
Global Spine
PAC3 Clock contribution of a 1.379 1.445 1.377 1.483 1.467 1.503 1.472 1.472
VersaTile row
PAC4 Clock contribution of a 0.151 0.149 0.151 0.149 0.149 0.151 0.146 0.146
\VersaTile used as a
sequential module
PACS5 First contribution of a 0.057
VersaTile used as a
sequential module
PAC6 Second contribution of a 0.207
\VersaTile used as a
sequential module
PAC7 Contribution of a VersaTile [0.276 0.262 0.279 0.277 0.280 0.300 0.281 0.273
used as a combinatorial
module
PACS8 Average contribution ofa  [1.161 1.147 1.193 1.273 1.076 1.088 1.134 1.153
routing net
PAC9 Contribution of an I/O input See Table 2-13 on page 2-10 through Table 2-15 on page 2-11.
pin (standard-dependent)
PAC10 Contribution of an 1/O output See Table 2-16 on page 2-11 through Table 2-18 on page 2-12.
pin (standard-dependent)
PAC11 Average contribution of a 25.00
RAM block during a read
operation
PAC12 Average contribution of a 30.00
RAM block during a write
operation
PAC13 Dynamic PLL contribution 2.70

Note: For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi power spreadsheet
calculator or SmartPower tool in Libero SoC.
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Figure 2-4 « Input Buffer Timing Model and Delays (example)
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Applies to 1.2 V DC Core Voltage

Table 2-73+« 3.3V LVCMOS Wide Range 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 = 2.7 V
Applicable to Advanced Banks

Equivalent
Software
Default Drive

Drive Strength Speed
Strength Optionl Grade tDOUT tDP tD|N tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
100 pA 2mA Std. 155 | 752 (026 (132| 1.10 | 752 | 6.38 | 3.84 | 4.02 | 13.31 | 12.16 ns
100 pA 4 mA Std. 155 | 752 (026 (132| 1.10 | 7.52 | 6.38 | 3.84 | 4.02 | 13.31 | 12.16 ns
100 pA 6 mA Std. 155 | 637026 | 132 | 110 | 6.37 | 557 | 423 | 4.73 | 12.16 | 11.35 ns
100 pA 8 mA Std. 155 | 637 (026|132 | 1.10 | 6.37 | 557 | 423 | 4.73 | 12.16 | 11.35 ns
100 pA 12 mA Std. 155 | 555026132 | 1.10 | 555|496 | 450 | 5.18 | 11.34 | 10.75 ns
100 pA 16 mA Std. 155 | 532 (026|132 | 1.10 | 532|482 | 456 (529 | 11.10 | 10.61 ns
100 pA 24 mA Std. 155 | 5191026 | 132 | 1.10 | 519|485 | 4.63 | 5.74 | 10.98 | 10.63 ns

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

Table 2-74« 3.3V LVCMOS Wide Range 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 = 2.7
Applicable to Advanced Banks

Equivalent
Software
Default Drive

Drive Strength Speed

Strength Optionl Grade tpout | top toin tey | teout 1578 tzh t 2z thz tzL s tzus Units
100 pA 2mA Std. 155 (475|026 | 1.32 | 1.10 | 4.75 | 3.77 | 3.84 | 4.27 | 10.54 | 9.56 ns
100 pA 4 mA Std. 155 (475|026 | 1.32 | 1.10 | 4.75 | 3.77 | 3.84 | 4.27 | 10.54 | 9.56 ns
100 pA 6 mA Std. 155 (410 0.26 | 1.32 | 1.10 | 410 | 3.19 | 4.24 | 498 | 9.88 | 8.98 ns
100 pA 8 mA Std. 155 (410 0.26 | 1.32 | 1.10 | 410 | 3.19 | 4.24 | 498 | 9.88 | 8.98 ns
100 pA 12 mA Std. 155 |3.73| 026 | 1.32 | 1.10 | 3.73 [ 291 | 451 | 5.43 | 9.52 | 8.69 ns
100 pA 16 mA Std. 155 | 367|026 | 1.32 | 1.10 | 3.67 | 2.85 | 457 | 555 | 9.46 | 8.64 ns
100 pA 24 mA Std. 155 (3.70( 0.26 | 1.32 | 1.10 | 3.70 | 2.79 | 4.65 | 6.01 | 9.49 | 8.58 ns

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

3. Software default selection highlighted in gray.
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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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Table 2-138 « Minimum and Maximum DC Input and Output Levels for LVCMOS 1.2 V Wide Range
Applicable to Standard Plus I/O Banks

1.2V LVCMOS
Wide Range VIL VIH VOL VOH IOL | IOH | 1OSL [ 10SH [1LZ | 11H3

Equivalent

Software

Default

Drive
Drive Strength | Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | Optiont | Vv \Y \Y \Y \Y Y mA | mA | mA* | mA* [pAaS|pAad
100 pA 2mA -0.3| 0.35*VCCI [ 0.65*VCCI | 1.26 | 0.25*VCCI | 0.75*VCCI [100(100| 20 26 | 10| 10
Notes:

1. The minimum drive strength for the default LVCMOS 1.2 V 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.

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

3. 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

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

Table 2-139 « Minimum and Maximum DC Input and Output Levels for LVCMOS 1.2 V Wide Range
Applicable to Standard 1/0O Banks

1.2V LVCMOS
Wide Range VIL VIH VOL VOH IOL [IOH| IOSL [IOSH | 1IL? | 1H3

Equivalent

Software

Default

Drive
Drive Strength [ Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | Option? | Vv v v v v v mA [mA [ mA% | mA* | A | pAS
100 pA 1 mA -0.3]0.35*VCCI | 0.65*VCCI | 3.6 |0.25*VCCI| 0.75*VCCI |100/100| 20 26 | 10| 10
Notes:

1. The minimum drive strength for the default LVCMOS 1.2 V 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.

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

3. 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

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

Table 2-140+ 1.2 V LVCMOS Wide Range 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
Refer to LVCMOS 1.2 V (normal range) "Timing Characteristics" on page 2-75 for worst-case timing.
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B-LVDS/M-LVDS

Bus LVDS (B-LVDS) and Multipoint LVDS (M-LVDS) specifications extend the existing LVDS standard to high-
performance multipoint bus applications. Multidrop and multipoint bus configurations may contain any combination of
drivers, receivers, and transceivers. Microsemi LVDS drivers provide the higher drive current required by B-LVDS and
M-LVDS to accommodate the loading. The drivers require series terminations for better signal quality and to control
voltage swing. Termination is also required at both ends of the bus since the driver can be located anywhere on the
bus. These configurations can be implemented using the TRIBUF_LVDS and BIBUF_LVDS macros along with
appropriate terminations. Multipoint designs using Microsemi LVDS macros can achieve up to 200 MHz with a
maximum of 20 loads. A sample application is given in Figure 2-14. The input and output buffer delays are available in
the LVDS section in Table 2-149 on page 2-81 and Table 2-150 on page 2-81.

Example: For a bus consisting of 20 equidistant loads, the following terminations provide the required differential
voltage, in worst-case Industrial operating conditions, at the farthest receiver: Rg=60Q and Ry =70Q, given
Zo =50 Q (2") and Zg,, = 50 Q (~1.5").

A A A

|V A— |V A— |V A—
Rrz, z, Z, Z,

|V AN— |V A— |V A—

Receiver Transceiver Driver Receiver Transceiver
E\‘ E E‘ E“ e
Rs<Rg RsZRg Rs<Rg Rs<Rg
Zstub Zstub Zstub Zstub Zstub Zstub Zstub Zstub
Zy Zy Zy Zy Zy

Figure 2-14 « B-LVDS/M-LVDS Multipoint Application Using LVDS I/O Buffers

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential I/O standard. It requires that one data bit
be carried through two signal lines. Like LVDS, two pins are needed. It also requires external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-15. The building
blocks of the LVPECL transmitter-receiver are one transmitter macro, one receiver macro, three board resistors at the
transmitter end, and one resistor at the receiver end. The values for the three driver resistors are different from those
used in the LVDS implementation because the output standard specifications are different.

Bourns Part Number: CAT16-PC4F12

OUTBUF LvPECL ' T CA [~ R P FPGA
D =]
: ' INBUF_LVPECL
L~ ; %;187W %1009 i -
{7100 O i Zg=50Q iz}
N N

Figure 2-15 « LVPECL Circuit Diagram and Board-Level Implementation
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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.

&/

A
Y
B
A —

AND2 Y
B_
A

Y

B

A

— MAJ
A— B Y
B— NAND3 — —
c—

c |

Figure 2-25 « Sample of Combinatorial Cells
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Clock Conditioning Circuits

CCC Electrical Specifications
Timing Characteristics

Table 2-189 « IGLOO CCC/PLL Specification
For IGLOO V2 or V5 Devices, 1.5 V DC Core Supply Voltage

Parameter Min. Typ. Max. Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 250 MHz
Clock Conditioning Circuitry Output Frequency fout ccc 0.75 250 MHz
Delay Increments in Programmable Delay Blocks 1 2 360° ps
Number of Programmable Values in Each Programmable Delay Block 32

Serial Clock (SCLK) for Dynamic PLL* ® 100 ns
Input Cycle-to-Cycle Jitter (peak magnitude) 1 ns

Acquisition Time

LockControl =0 300 us
LockControl = 1 6.0 ms
Tracking Jitter®
LockControl =0 25 ns
LockControl = 1 15 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 1 1 2 1.25 15.65 ns
Delay Range in Block: Programmable Delay 2 1 2 0.469 15.65 ns
Delay Range in Block: Fixed Delay 1+ 2 35 ns
CCC Output Peak-to-Peak Period Jitter Fccc out Maximum Peak-to-Peak Jitter Data’
SSO>48 | SSO>88 | SSO > 168
0.75 MHz to 50 MHz 0.60% 0.80% 1.20%
50 MHz to 160 MHz 4.00% 6.00% 12.00%

Notes:

1. This delay is a function of voltage and temperature. See Table 2-6 on page 2-7 and Table 2-7 on page 2-7 for deratings.

2. T3=25°C,Vcc =15V

3. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay increments are
available. Refer to the Libero SoC Online Help associated with the core for more information.

4. The AGLO030 device does not support a PLL.

5. Maximum value obtained for a Std. speed grade device in Worst-Case Commercial Conditions. For specific junction temperature and voltage
supply levels, refer to Table 2-6 on page 2-7 for derating values.

6. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock edge. Tracking jitter does
not measure the variation in PLL output period, which is covered by the period jitter parameter.

7. Measurements done with LVTTL 3.3 V, 8 mA I/O drive strength, and high slew Rate. VCC/VCCPLL =1.14 V, VQ/PQ/TQ type of packages, 20
pF load.

8. Simultaneously Switching Outputs (SSOs) are outputs that are synchronous to a single clock domain and have clock-to-out times that are
within £200 ps of each other. Switching 1/Os are placed outside of the PLL bank. Refer to the "Simultaneously Switching Outputs (SSOs) and
Printed Circuit Board Layout" section in the IGLOO FPGA Fabric User Guide.
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FIFO

FIFO4K18

RW2 RD17[—
Rw1 RD16[
RWO .

WW2 .
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WWO0 RDO }—
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REN
RBLK

DRCLK

WD17
WD16
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WDO

WEN
WBLK

DWCLK

RPIPE

| 154 |

RESET

Figure 2-37 « FIFO Model
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The Flash*Freeze pin can be used with any single-ended 1/O standard supported by the 1/O bank in which the pin is
located, and input signal levels compatible with the 1/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.

Table 3-1 shows the Flash*Freeze pin location on the available packages for IGLOO a devices. The Flash*Freeze pin
location is independent of device, allowing migration to larger or smaller IGLOO devices while maintaining the same
pin location on the board. Refer to the "Flash*Freeze Technology and Low Power Modes" chapter of the IGLOO FPGA
Fabric User Guide for more information on I/O states during Flash*Freeze mode.

Table 3-1 « Flash*Freeze Pin Location in IGLOO Family Packages (device-independent)

IGLOO Packages Flash*Freeze Pin
CS81/ucs1 H2
CS121 J5
CS196 P3
CS281 w2
QN48 14
QN68 18
QN132 B12
VQ100 27
FG144 L3
FG256 T3
FG484 we
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CS121

11109 8 7 6 5 4 3 2 1

OO0OO0OO0OO0OOOOOO0
OO0OO0O0OOOOOOOO
CXONCRONCRONCRONCRONG)
OO0OO0OO0OO0OO0OOOOOO
OO0OO0OO0OO0O0OOOOOO
OO0OO0OO0OO0OOOOOO0
OO0OO0OO0OO0O0OOOOOO
OO0OO0OO0OO0OOOOOO0
O0OO0OO0OOOOOOOO
OO0OO0OO0OO0OOOOOO0
OO0OO0OO0OO0O0OOOOOO

Note: This is the bottom view of the package.

XS I OTMMmMmOO®>

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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Package Pin Assignments

CS281

191817 16 1514131211109 8 7 6 5 4 3 2 1

O0O00O00O0O0OO0OO0OO0OO0OOO
O000O00O0O0OO0OOOOOOOOO
)0, O O OO
OO0 OO00O0O0O0O0OO0OO0OO OO0
OO0 OO00O0O0O0O0OO0OO0OO OO0
O00O0O O00O0O
OO0 OO0 O0O00O0O0O0 OO 0O
OO0 OO O0O00O0O0O OO 0O
OO0 OO0 O0O00O0O0O OO OO0
OO0 OO O0O00O0O0O OO 00
OO0 OO0 O000O0O0O0 OO 00
OO0 OO0 O000O0O0O0 OO 0O
OO0 OO O0O0O0O0O0O OO 0O
O00O0O O00O0O
OO0 OO00O0O0OO0OO0OO0OO OO0
OO0 OO00O0O0OO0OO0OO0OO OO
OO O O OO
O0O00O00O0O0O0O0OO0OO0OO0OOO
O0O00O0O0OO0OO0OOOOOOOOO

Note: This is the bottom view of the package.

s<CcCHXUTZZIrX<«IToOmMMmMOoOoO ® >

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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IGLOO Low Power Flash FPGAs

QN132 QN132 QN132

Pin Number | AGL060 Function Pin Number | AGL0O60 Function Pin Number | AGL060 Function
Al GAB2/I0O00RSB1 A37 GBB1/I025RSB0 B24 GDCO0/I049RSB0O
A2 I093RSB1 A38 GBCO0/I022RSB0 B25 GND
A3 VCCIB1 A39 VCCIBO B26 NC
A4 GFC1/1089RSB1 A40 1021RSB0O B27 GCB2/I045RSB0
A5 GFBO0/IO86RSB1 A4l I018RSB0O B28 GND
A6 VCCPLF A42 I015RSBO B29 GCBO0/I041RSB0
A7 GFA1/1084RSB1 A43 I014RSBO B30 GCC1/I038RSBO
A8 GFC2/I081RSB1 Ad4 I011RSBO B31 GND
A9 I078RSB1 A45 GAB1/I0O08RSBO B32 GBB2/I030RSBO
Al0 VCC A46 NC B33 VMVO
All GEB1/I075RSB1 A47 GABO0O/IO07RSBO B34 GBAO0/I026RSB0O
Al12 GEAO0/IO72RSB1 A48 I004RSBO B35 GBC1/I023RSB0
Al13 GEC2/I069RSB1 B1 IO01RSB1 B36 GND
Al4a I065RSB1 B2 GAC2/I094RSB1 B37 I020RSBO
Al5 VCC B3 GND B38 I017RSBO
Al6 I064RSB1 B4 GFCO0/I088RSB1 B39 GND
Al7 I063RSB1 B5 VCOMPLF B40 I012RSBO
Al18 I062RSB1 B6 GND B41 GACO0/IO09RSBO
Al19 I061RSB1 B7 GFB2/I082RSB1 B42 GND
A20 I058RSB1 B8 IO79RSB1 B43 GAA1/I006RSBO
A21 GDB2/I0O55RSB1 B9 GND B44 GNDQ
A22 NC B10 GEBO0/I0O74RSB1 C1l GAA2/I002RSB1
A23 GDA2/I054RSB1 B11 VMV1 Cc2 I095RSB1
A24 TDI B12 FF/GEB2/I070RSB C3 VCC
A25 TRST ! C4 GFB1/IO87RSB1
A26 GDC1/I048RSB0 B13 1067RSB1 C5 GFA0/I085RSB1
A27 VCC Bl4 GND C6 GFA2/I083RSB1
A28 1047RSBO B1S NC Cc7 I080RSB1
A29 GCC2/1046RSBO B16 NC C8 VCCIB1
A30 GCA2/1044RSB0 BL7 GND C9 GEA1/IO73RSB1
A31 GCAO0/I043RSB0 B18 I059RSB1 C10 GNDQ
A32 GCB1/I040RSBO B19 GDC2/1056RSB1 Cl1 GEA2/I071RSB1
A33 I036RSBO B20 GND C12 I068RSB1
A34 VCC B21 GNDQ C13 VCCIB1
A35 I031RSBO B22 ™S Cl4 NC
A36 GBA2/1028RSB0 B23 PO C15 NC
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IGLOO Low Power Flash FPGAs

FG144 FG144 FG144

Pin Number | AGL250 Function Pin Number | AGL250 Function Pin Number | AGL250 Function
Al GNDQ D1 I0112NDB3 Gl GFA1/10108PPB3
A2 VMVO D2 10112PDB3 G2 GND
A3 GABO/IO02RSBO D3 10116VDB3 G3 VCCPLF
A4 GAB1/I003RSBO D4 GAA2/10118UPB3 G4 GFA0/I0108NPB3
A5 I016RSBO D5 GACO0/IO04RSBO G5 GND
A6 GND D6 GAC1/IO05RSB0 G6 GND
A7 I029RSBO D7 GBCO0/I0O35RSB0 G7 GND
A8 VCC D8 GBC1/I036RSB0 G8 GDC1/I058UPB1
A9 I033RSBO D9 GBB2/1042PDB1 G9 I053NDB1
Al10 GBAO/IO39RSBO D10 I042NDB1 G10 GCC2/1053PDB1
All GBA1/1040RSBO D11 1043NPB1 G11 I052NDB1
Al12 GNDQ D12 GCB1/1049PPB1 G12 GCB2/I052PDB1
Bl GAB2/I0117UDB3 El VCC H1 VCC
B2 GND E2 GFCO0/I0110NDB3 H2 GFB2/I0106PDB3
B3 GAAO0/IO00RSBO E3 GFC1/10110PDB3 H3 GFC2/10105PSB3
B4 GAA1/I001RSBO E4 VCCIB3 H4 GEC1/I0100PDB3
B5 I014RSBO ES I0118VPB3 H5 VCC
B6 I0O19RSBO E6 VCCIBO H6 I0O79RSB2
B7 1022RSB0 E7 VCCIBO H7 I065RSB2
B8 I030RSBO ES8 GCC1/1048PDB1 H8 GDB2/I062RSB2
B9 GBBO0/I0O37RSBO E9 VCCIB1 H9 GDCO0/1058VPB1
B10 GBB1/I038RSBO E10 VCC H10 VCCIB1
B11 GND E11l GCAO0/IO50NDB1 H11l I054PSB1
B12 VMV1 E12 IO51INDB1 H12 VCC
C1 10117vDB3 F1 GFBO0/IO109NPB3 J1 GEB1/1099PDB3
Cc2 GFA2/10107PPB3 F2 VCOMPLF J2 I0106NDB3
C3 GAC2/10116UDB3 F3 GFB1/10109PPB3 J3 VCCIB3
C4 VCC F4 10107NPB3 J4 GECO0/I0O100NDB3
C5 I012RSBO F5 GND J5 I088RSB2
C6 I017RSBO F6 GND J6 I081RSB2
C7 1024RSBO F7 GND J7 VCC
c8 IO31RSBO F8 GCCO0/I048NDB1 J8 TCK
Cc9 I034RSBO F9 GCBO0/I049NPB1 J9 GDA2/I061RSB2
C10 GBA2/1041PDB1 F10 GND J10 TDO
Cl1 I041NDB1 F11 GCA1/I050PDB1 J11 GDA1/I060UDB1
C12 GBC2/I043PPB1 F12 GCA2/I051PDB1 J12 GDB1/I059UDB1
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FG484
Pin Number | AGL400 Function

Y7 NC

Y8 VCC

Y9 VCC
Y10 NC
Y11 NC
Y12 NC
Y13 NC
Y14 VCC
Y15 VCC
Y16 NC
Y17 NC
Y18 GND
Y19 NC
Y20 NC
Y21 NC
Y22 VCCIB1

& Microsemi

IGLOO Low Power Flash FPGAs
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IGLOO Low Power Flash FPGAs

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 | AGL1000 Function

G5 10222PDB3
G6 GAC2/10223PDB3
G7 10223NDB3
G8 GNDQ

G9 I023RSBO
G10 I029RSB0
G11 IO33RSB0O
G12 I046RSBO
G13 I052RSB0
G14 I0O60RSBO
G15 GNDQ
G16 IO80NDB1
G17 GBB2/I079PDB1
G18 IO79NDB1
G19 I082NPB1
G20 I085PDB1
G21 IO85NDB1
G22 NC

H1 NC

H2 NC

H3 VCC

H4 10217PDB3
H5 10218PDB3
H6 10221NDB3
H7 10221PDB3
H8 VMVO

H9 VCCIBO
H10 VCCIBO

H11 I038RSBO
H12 I047RSBO
H13 VCCIBO
H14 VCCIBO
H15 VMV1

H16 GBC2/I080PDB1
H17 I083PPB1
H18 I086PPB1

IGLOO Low Power Flash FPGAs
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Datasheet Information

Revision Changes Page
Revision 19 The following figures were deleted (SAR 29991). Reference was made to a new| N/A
application note, Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based cSoCs and FPGAs, which covers these cases in detail (SAR 21770).
Figure 2-36 « Write Access after Write onto Same Address
Figure 2-37 « Read Access after Write onto Same Address
Figure 2-38 » Write Access after Read onto Same Address 2-1191o
The port names in the SRAM "Timing Waveforms", SRAM "Timing Characteristics" 2-130
tables, Figure 2-40 « FIFO Reset, and the FIFO "Timing Characteristics" tables were
revised to ensure consistency with the software names (SARs 29991, 30510).
The "Pin Descriptions" chapter has been added (SAR 21642). 3-1
Package names used in the "Package Pin Assignments" section were revised to match 4-1
standards given in Package Mechanical Drawings (SAR 27395).
The "CS81" pin table for AGL250 is new (SAR 22737). 4-5
The CS121 pin table for AGL125 is new (SAR 22737).
The P3 function was revised in the "CS196" pin table for AGL250 (SAR 24800). 4-12
The "QN132" pin table for AGL250 was added. 4-35,
The "FG144" pin table for AGL0O60 was added (SAR 33689) 4-42
July 2010 The versioning system for datasheets has been changed. Datasheets are assigned a| N/A
revision number that increments each time the datasheet is revised. The "IGLOO
Device Status" table indicates the status for each device in the device family.
5-5 Revision 27
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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
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