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AGL0151 AGLO030 AGLO060 AGL125 AGL250 AGL400 AGLG600 AGL1000
Package M1AGL250 M1AGL600 | MIAGL1000
QN48 - C 1 - - - - - -
QN68 C, 1 - - - - - - -
ucs1 - C, I - - - - - -
Cs81 - C I - - - - - -
CS121 - - C, 1 (oN| - - - -
VQ100 - C, I C, I C, I C, I - - -
QN1322 - c I C,12 C I - _ _ _
CS196 - - - (N C 1 C, I - -
FG144 - - - C I C, I C, I C I C I
FG256 - - - - - (o C I (oN
CS281 - - - - - - C 1 (oN|
FG484 - - - - - C C I C I
Notes:
1. AGLO15 is not recommended for new designs.
2. Package not available.
C = Commercial temperature range: 0°C to 85°C junction temperature.
| = Industrial temperature range: —40°C to 100°C junction temperature.
IGLOO Device Status
IGLOO Devices Status M1 IGLOO Devices Status
AGLO015 Not recommended for new

designs.

AGL0O30 Production
AGL060 Production
AGL125 Production
AGL250 Production M1AGL250 Production
AGL400 Production
AGL600 Production M1AGL600 Production
AGL1000 Production M1AGL1000 Production

References made to IGLOO devices also apply to ARM-enabled IGLOOe devices. The ARM-enabled part numbers start with M1

(Cortex-M1).

Contact your local Microsemi SoC Products Group representative for device availability:

www.microsemi.com/soc/contact/default.aspx.

AGLO015 and AGL030

The AGL015 and AGLO030 are architecturally compatible; there are no RAM or PLL features.

Devices Not Recommended For New Designs

AGLO015 is not recommended for new designs.
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1 —IGLOOQ Device Family Overview

General Description

The IGLOO family of flash FPGAs, based on a 130-nm flash process, offers the lowest power FPGA, a
single-chip solution, small footprint packages, reprogrammability, and an abundance of advanced
features.

The Flash*Freeze technology used in IGLOO devices enables entering and exiting an ultra-low power
mode that consumes as little as 5 pW while retaining SRAM and register data. Flash*Freeze technology
simplifies power management through I/O and clock management with rapid recovery to operation mode.

The Low Power Active capability (static idle) allows for ultra-low power consumption (from 12 pW) while
the IGLOO device is completely functional in the system. This allows the IGLOO device to control system
power management based on external inputs (e.g., scanning for keyboard stimulus) while consuming
minimal power.

Nonvolatile flash technology gives IGLOO devices the advantage of being a secure, low power, single-
chip solution that is Instant On. IGLOO is reprogrammable and offers time-to-market benefits at an ASIC-
level unit cost.

These features enable designers to create high-density systems using existing ASIC or FPGA design
flows and tools.

IGLOO devices offer 1 kbit of on-chip, reprogrammable, nonvolatile FlashROM storage as well as clock
conditioning circuitry based on an integrated phase-locked loop (PLL). The AGL015 and AGL030
devices have no PLL or RAM support. IGLOO devices have up to 1 million system gates, supported with
up to 144 kbits of true dual-port SRAM and up to 300 user 1/Os.

M1 IGLOO devices support the high-performance, 32-bit Cortex-M1 processor developed by ARM for
implementation in FPGAs. Cortex-M1 is a soft processor that is fully implemented in the FPGA fabric. It
has a three-stage pipeline that offers a good balance between low power consumption and speed when
implemented in an M1 IGLOO device. The processor runs the ARMv6-M instruction set, has a
configurable nested interrupt controller, and can be implemented with or without the debug block. Cortex-
M1 is available for free from Microsemi for use in M1 IGLOO FPGAs.

The ARM-enabled devices have ordering numbers that begin with M1AGL and do not support AES
decryption.

Flash*Freeze Technology

The IGLOO device offers unique Flash*Freeze technology, allowing the device to enter and exit ultra-low
power Flash*Freeze mode. IGLOO devices do not need additional components to turn off I/Os or clocks
while retaining the design information, SRAM content, and registers. Flash*Freeze technology is
combined with in-system programmaubility, which enables users to quickly and easily upgrade and update
their designs in the final stages of manufacturing or in the field. The ability of IGLOO V2 devices to
support a wide range of core voltage (1.2 V to 1.5 V) allows further reduction in power consumption, thus
achieving the lowest total system power.

When the IGLOO device enters Flash*Freeze mode, the device automatically shuts off the clocks and
inputs to the FPGA core; when the device exits Flash*Freeze mode, all activity resumes and data is
retained.

The availability of low power modes, combined with reprogrammability, a single-chip and single-voltage
solution, and availability of small-footprint, high pin-count packages, make IGLOO devices the best fit for
portable electronics.
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Power Calculation Methodology
This section describes a simplified method to estimate power consumption of an application. For more accurate and
detailed power estimations, use the SmartPower tool in Microsemi Libero SoC software.
The power calculation methodology described below uses the following variables:
« The number of PLLs as well as the number and the frequency of each output clock generated
« The number of combinatorial and sequential cells used in the design
* The internal clock frequencies
¢ The number and the standard of I/O pins used in the design
¢ The number of RAM blocks used in the design
« Toggle rates of I/O pins as well as VersaTiles—qguidelines are provided in Table 2-23 on page 2-19.
« Enable rates of output buffers—guidelines are provided for typical applications in Table 2-24 on page 2-19.
¢ Read rate and write rate to the memory—guidelines are provided for typical applications in Table 2-24 on
page 2-19. The calculation should be repeated for each clock domain defined in the design.
Methodology
Total Power Consumption—P1g7aL
ProtaL = Pstar * Ppyn
PstaT is the total static power consumption.
Ppyn is the total dynamic power consumption.
Total Static Power Consumption—Pgtat
Pstat = (Ppca 0f Ppez O Ppes) + Nanks * Poes + Ninputs * Poes + Noutputs * Poer
NinpuTs IS the number of I/O input buffers used in the design.
NoutpuTs is the number of I/O output buffers used in the design.
Nganks is the number of I/O banks powered in the design.
Total Dynamic Power Consumption—Ppyy
Ppyn = Pcrock t PsceLL * PcceLL + Pnet + Pinputs + Poutputs + Pmemory + PeLL
Global Clock Contribution—P¢| ock
PcLock = (Pac1 + Nsping™ Pac2 + Nrow * Paca + Ns.ceLL* Paca) * Fork

Nspine IS the number of global spines used in the user design—guidelines are provided in the "Spine
Architecture” section of the IGLOO FPGA Fabric User Guide.

Nrow is the number of VersaTile rows used in the design—guidelines are provided in the "Spine
Architecture" section of the IGLOO FPGA Fabric User Guide.

FcLk is the global clock signal frequency.
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
Pac1: Paca, Pacass and Pac4 are device-dependent.
Sequential Cells Contribution—Pg_cg| |
Ps.ceLL = Ns-cetL * (Pacs + Q1 / 2 * Pace) * Fork

Ns.ceLL is the number of VersaTiles used as sequential modules in the design. When a multi-tile
sequential cell is used, it should be accounted for as 1.

., is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-23 on page 2-19.
FcLk is the global clock signal frequency.
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IGLOO Low Power Flash FPGAs

Table 2-27 « Summary of Maximum and Minimum DC Input and Output Levels Applicable to Commercial and Industrial
Conditions—Software Default Settings
Applicable to Standard I/O Banks
Equivalent VIL Viy VOL Von ot [lont
Software
Default
Drive

I/O Drive Strength |Slew | Min. Max. Min. Max. Max. Min.
Standard Strength | Option? |Rate \% \% \% \% \% \% mA | mA
3.3V 8 mA 8 mA High| -0.3 0.8 2 3.6 0.4 2.4 8 8
LVTTL/
3.3V
LVCMOS
3.3V 100 pA 8 mA High| -0.3 0.8 2 3.6 0.2 VDD-0.2 0.1 (0.1
LVCMOS
Wide
Range®
25V 8 mA 8 mA High| -0.3 0.7 1.7 3.6 0.7 1.7 8 8
LVCMOS
1.8V 4 mA 4 mA High| -0.3 [0.35*VCCI| 0.65*VCCI | 3.6 0.45 VCCI-045| 4 4
LVCMOS
15V 2 mA 2 mA High| -0.3 |0.35*VCCI|0.65*VCCI| 3.6 [0.25*VCCI | 0.75* VCCI 2 2
LVCMOS
1.2V 1 mA 1mA High| -0.3 [0.35*VCCI| 0.65*VCCI | 3.6 | 0.25*VCCI | 0.75 * VCCI 1 1
LVCMOS*
1.2V 100 pA 1mA High| -0.3 0.3*VCCI | 0.7 * VCCI 3.6 0.1 VCCI-0.1| 0.1 | 0.1
LVCMOS
Wide
Range*®
Notes:

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

2. 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.

3. AlILVMCOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

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

5. AllLVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.

Revision 27

2-25




& Microsemi

IGLOO DC and Switching Characteristics Power Matters.-

Table 2-92 « 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 Standard Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 155 | 291 (026|119 110 | 295|266 | 250|272 874 8.45 ns
4 mA Std. 155 | 291 (026|119 110 | 295|266 | 250|272 874 8.45 ns
6 mA Std. 155 | 251(026|119| 110 | 254 (218 |275|3.21| 833 7.97 ns
8 mA Std. 155 | 251026119 110 | 254 (218 |275|3.21| 8.33 7.97 ns
12 mA Std. 155 | 229|026 (119 1.10 | 232|194 |294 (352 810 | 7.73 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 2-93« 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 Banks

Drive Strength Speed Grade tpouT top toin tpy teouT tzL tzH tLz thz Units
2mA Std. 1.55 485 | 0.26 | 1.15 1.10 493 | 455 | 213 | 2.24 ns
4 mA Std. 1.55 485 | 0.26 | 1.15 1.10 493 | 455 | 213 | 2.24 ns
6 mA Std. 155 4.09 | 0.26 | 1.15 1.10 416 | 395 | 238 | 271 ns
8 mA Std. 155 4.09 | 0.26 | 1.15 1.10 416 | 3.95 | 238 | 271 ns

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

Table 2-94+ 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 Standard Banks

Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH tLz thz Units
2mA Std. 1.55 2.76 | 0.26 | 1.15 1.10 280 | 252 | 2113 | 2.32 ns
4 mA Std. 1.55 276 | 0.26 | 1.15 1.10 280 | 252 | 213 | 2.32 ns
6 mA Std. 1.55 239 | 0.26 | 1.15 1.10 242 | 2.05 | 2.38 | 2.80 ns
8 mA Std. 1.55 239 | 0.26 | 1.15 1.10 242 | 205 | 2.38 | 2.80 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.
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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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Figure 2-24 « Output DDR Timing Diagram

IGLOO Low Power Flash FPGAs

Timing Characteristics
1.5V DC Core Voltage

Table 2-167 « Output DDR Propagation Delays
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. Units
toprROCLKQ Clock-to-Out of DDR for Output DDR 1.07 ns
tbDbrROSUD1 Data_F Data Setup for Output DDR 0.67 ns
{bDrROSUD2 Data_R Data Setup for Output DDR 0.67 ns
{DDROHD1 Data_F Data Hold for Output DDR 0.00 ns
{DDROHD2 Data_R Data Hold for Output DDR 0.00 ns
tbpROCLR2Q Asynchronous Clear-to-Out for Output DDR 1.38 ns
{DDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 ns
{DDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.23 ns
{DDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.19 ns
{DDROCKMPWH Clock Minimum Pulse Width High for the Output DDR 0.31 ns
{DDROCKMPWL Clock Minimum Pulse Width Low for the Output DDR 0.28 ns
Fobomax Maximum Frequency for the Output DDR 250.00 MHz

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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Table 2-179 « AGL600 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.425V

IGLOO Low Power Flash FPGAs

Std.

Parameter Description Min .t Max.? | Units
tRCKL Input Low Delay for Global Clock 1.48 1.82 ns
tRCKH Input High Delay for Global Clock 1.52 1.94 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 0.42 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 2-180 + AGL1000 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 1.55 1.89 ns
tRCKH Input High Delay for Global Clock 1.60 2.02 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 0.42 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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Timing Waveforms
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Figure 2-32 « RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-33 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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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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IGLOO Low Power Flash FPGAs

CS281 CS281 CS281

Pin Number| AGL1000 Function Pin Number| AGL1000 Function Pin Number| AGL1000 Function
H8 VCC K15 IO95NPB1 N4 10196PPB3
H9 VCCIBO K16 GND N5 I0197NPB3
H10 VCC K18 I096NPB1 N7 GEA2/10187RSB2
H11 VCCIBO K19 VCCIB1 N8 VCCIB2
H12 VCC L1 GFB2/10205PDB3 N9 IO155RSB2
H13 VCCIB1 L2 10205NDB3 N10 I0154RSB2
H15 IO90NPB1 L4 GFC2/10204PPB3 N11 I0150RSB2
H16 GCBO0/I0O92NPB1 L5 10203PPB3 N12 VCCIB2
H18 GCA1/I093PPB1 L7 10203NPB3 N13 VPUMP
H19 GCA2/I094PPB1 L8 VCCIB3 N15 I0107PPB1
J1 VCOMPLF L9 GND N16 I0105PPB1
J2 GFA0/10207NDB3 L10 GND N18 I0107NPB1
J4 VCCPLF L11 GND N19 I0100PPB1
J5 GFCO0/I0209NPB3 L12 VCCIB1 P1 I0195PDB3
J7 GFA2/10206PDB3 L13 10103PPB1 P2 GND
J8 VCCIB3 L15 I0103NPB1 P3 I0195NDB3
J9 GND L16 I097PPB1 P4 10194PPB3
J10 GND L18 IO98NPB1 PS5 GEAO0/I0188NPB3
J11 GND L19 IO97NPB1 P15 I0108NDB1
J12 VCCIB1 M1 10202PDB3 P16 I0108PDB1
J13 GCC1/1091PPB1 M2 10202NDB3 P17 GDC1/10111PPB1
J15 GCAO0/I0O93NPB1 M4 I0201NPB3 P18 GND
J16 GCB2/I095PPB1 M5 10198PPB3 P19 IO105NPB1
Ji8 I094NPB1 M7 VCCIB3 R1 IO196NPB3
J19 I0102PSB1 M8 VCC R2 I0194NPB3
K1 VCCIB3 M9 VCCIB2 R4 GEC1/I0190PPB3
K2 GFA1/10207PDB3 M10 VCC R5 GEB1/10189PPB3
K4 GND M11 VCCIB2 R6 I0184RSB2
K5 I0204NPB3 M12 VCC R7 I0173RSB2
K7 I0206NDB3 M13 VCCIB1 R8 I0168RSB2
K8 VCC M15 I0104NPB1 R9 I0160RSB2
K9 GND M16 I0100NPB1 R10 I0O151RSB2
K10 GND M18 10104PPB1 R11 I0141RSB2
K11 GND M19 I098PPB1 R12 I0136RSB2
K12 VCC N1 10201PPB3 R13 I0127RSB2
K13 GCC2/1096PPB1 N2 I0198NPB3 R14 I0124RSB2
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Package Pin Assignments

FG256
Pin Number | AGL400 Function
R5 10123RSB2
R6 I0118RSB2
R7 10112RSB2
R8 I0106RSB2
R9 I0100RSB2
R10 I096RSB2
R11 IO89RSB2
R12 I085RSB2
R13 GDB2/I0O81RSB2
R14 TDI
R15 NC
R16 TDO
T1 GND
T2 10126RSB2
T3 FF/GEB2/I0133RSB2
T4 10124RSB2
T5 I0116RSB2
T6 I0113RSB2
T7 10107RSB2
T8 10105RSB2
T9 10102RSB2
T10 I097RSB2
T11 I092RSB2
T12 GDC2/1082RSB2
T13 I0O86RSB2
T14 GDAZ2/I0O80RSB2
T15 T™MS
T16 GND
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Package Pin Assignments

FG484

Pin Number | AGL400 Function
M3 NC
M4 GFA2/10144PPB3
M5 GFA1/10145PDB3
M6 VCCPLF
M7 I0143NDB3
M8 GFB2/10143PDB3
M9 VCC
M10 GND
M11 GND
M12 GND
M13 GND
M14 VCC
M15 GCB2/I071PPB1
M16 GCA1/I069PPB1
M17 GCC2/1072PPB1
M18 NC
M19 GCAZ2/I070PDB1
M20 NC
M21 NC
M22 NC
N1 NC
N2 NC
N3 NC
N4 GFC2/10142PDB3
N5 I0144NPB3
N6 10141PPB3
N7 I0120RSB2
N8 VCCIB3
N9 VCC
N10 GND
N11 GND
N12 GND
N13 GND
N14 VCC
N15 VCCIB1
N16 I071INPB1
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Package Pin Assignments

FG484
Pin Number | AGL1000 Function
Al GND
A2 GND
A3 VCCIBO
A4 I0O07RSBO
A5 IO09RSBO
A6 I013RSB0O
A7 IO18RSBO
A8 IO20RSB0O
A9 I026RSBO0
Al0 I032RSB0
All I040RSBO
Al12 I041RSBO
Al13 IO53RSBO
Al4 IO59RSB0
Al5 I064RSBO
Al6 IO65RSBO
Al7 I067RSBO
Al8 IO69RSBO
Al19 NC
A20 VCCIBO
A21 GND
A22 GND
AAl GND
AA2 VCCIB3
AA3 NC
AA4 10181RSB2
AA5 10178RSB2
AA6 10175RSB2
AAT I0169RSB2
AA8 I0166RSB2
AA9 I0160RSB2
AA10 10152RSB2
AAll 10146RSB2
AAl12 10139RSB2
AA13 10133RSB2
AAl4 NC

& Microsemi

Power Matters.
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Power Matters.

FG484
Pin Number | AGL1000 Function
Ul 10195PDB3
u2 I0195NDB3
U3 10194NPB3
U4 GEB1/10189PDB3
us GEBO0/I0O189NDB3
U6 VMV2
u7 10179RSB2
us 10171RSB2
U9 I10165RSB2
ul10 I0159RSB2
Ull I0151RSB2
ui2 I0137RSB2
ui3 10134RSB2
ul4 10128RSB2
ul5 VMV1
ul6 TCK
ul7 VPUMP
ui8 TRST
u19 GDAO0/I0113NDB1
u20 NC
uz21 10108NDB1
uz22 I0109PDB1
V1 NC
V2 NC
V3 GND
V4 GEA1/10188PDB3
V5 GEA0/10188NDB3
V6 10184RSB2
V7 GEC2/I0185RSB2
V8 I0168RSB2
V9 I0163RSB2
V10 10157RSB2
V11 10149RSB2
V12 10143RSB2
V13 10138RSB2
V14 10131RSB2

IGLOO Low Power Flash FPGAs
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Datasheet Information

Revision

Changes

Page

Revision 21
(continued)

Pin description table for AGL125 CS121 was removed as it was incorrectly added to the
datasheet in revision 19 (SAR 38217).

Revision 20
(March 2012)

Notes indicating that AGL015 is not recommended for new designs have been added.
The "Devices Not Recommended For New Designs" section is new (SAR 35015).

I to IV

Notes indicating that device/package support is TBD for AGL250-QN132 and
AGL060-FG144 have been reinserted (SAR 33689).

Ito IV

Values for the power data for PAC1, PAC2, PAC3, PAC4, PAC7, and PAC8 were
revised in Table 2-19 < Different Components Contributing to Dynamic Power
Consumption in IGLOO Devices and Table 2-21 « Different Components Contributing to
Dynamic Power Consumption in IGLOO Devices to match the SmartPower tool in
Libero software version 9.0 SP1 and Power Calculator spreadsheet v7a released on
08/10/2010 (SAR 33768).

2-13,
2-15

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 IGLOO FPGA Fabric User Guide
(SAR 34730).

2-17

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 tp;y (SAR 37104).

2-21

Added missing characteristics for 3.3 V LVCMOS, 3.3 V LVCMOS Wide range, 1.2 V
LVCMOS, and 1.2 V LVCMOS Wide range to the following tables:

e Table 2-38, Table 2-39, Table 2-40, Table 2-42, Table 2-43, and Table 2-44 (SARs
33854 and 36891)

e Table 2-63, Table 2-64, and Table 2-65 (SAR 33854)

* Table 2-127, Table 2-128, Table 2-129, Table 2-137, Table 2-138, and Table 2-139
(SAR 36891).

2-35 to
2-40,
2-47 to
2-49,
2-74,
2-77, and
2-77

AC Loading figures in the "Single-Ended 1/0 Characteristics" section were updated to
match Table 2-50 - AC Waveforms, Measuring Points, and Capacitive Loads (SAR
34878).

2-42

Added values for minimum pulse width and removed the FRMAX row from Table 2-173
through Table 2-188 in the "Global Tree Timing Characteristics" section. Use the
software to determine the FRMAX for the device you are using (SAR 29271).

2-107
through
2-114

Revision 19
(September 2011)

CS121 was added to the product tables in the "IGLOO Low Power Flash FPGAs"
section for AGL125 (SAR 22737). CS81 was added for AGL250 (SAR 22737).

Notes indicating that device/package support is TBD for AGL250-QN132 and
AGLO060-FG144 have been removed (SAR 33689).

I to IV

M1AGL400 was removed from the "I/Os Per Packagel" table. This device was
discontinued in April 2009 (SAR 32450).

Dimensions for the QN48 package were added to Table 1 « IGLOO FPGAs Package
Sizes Dimensions (SAR 30537).

The Y security option and Licensed DPA Logo were added to the "IGLOO 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 "In-System Programming (ISP) and Security" section and "Security" section 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).

1, 1-2

5-3
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IGLOO Low Power Flash FPGAs

Revision Changes Page
Revision 19 The following sentence was removed from the "Advanced Architecture" section: 1-3
(continued) “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

28756).

The "Specifying 1/0 States During Programming" section is new (SAR 21281). 1-8

Values for VCCPLL at 1.2 V —-1.5 V DC core supply voltage were revised in Table 2-2 ¢ 2-2
Recommended Operating Conditions 1 (SAR 22356).

The value for VPUMP operation was changed from "0 to 3.45 V" to "0 to 3.6 V" (SAR
25220).

The value for VCCPLL 1.5 V DC core supply voltage was changed from "1.4t0 1.6 V" to
"1.425to 1.575 V" (SAR 26551).

The notes in the table were renumbered in order of their appearance in the table (SAR
21869).

The temperature used in EQ 2 was revised from 110°C to 100°C for consistency with 2-6
the limits given in Table 2-2 « Recommended Operating Conditions 1. The resulting
maximum power allowed is thus 1.28 W. Formerly it was 1.71 W (SAR 26259).

Values for CS196, CS281, and QN132 packages were added to Table 2-5 « Package 2-6
Thermal Resistivities (SARs 26228, 32301).

Table 2-6 « Temperature and Voltage Derating Factors for Timing Delays (normalized to 2-7
TJ =70°C, VCC = 1.425 V) and Table 2-7 « Temperature and Voltage Derating Factors
for Timing Delays (normalized to TJ = 70°C, VCC = 1.14 V) were updated to remove
the column for —20°C and shift the data over to correct columns (SAR 23041).

The tables in the "Quiescent Supply Current" section were updated with revised notes 2-7
on IDD (SAR 24112). Table 2-8 « Power Supply State per Mode is new.

The formulas in the table notes for Table 2-41 < 1/O Weak Pull-Up/Pull-Down| 2-37
Resistances were corrected (SAR 21348).

The row for 110°C was removed from Table 2-45 ¢ Duration of Short Circuit Event| 2-40
before Failure. The example in the associated paragraph was changed from 110°C to
100°C. Table 2-46 « 1/O Input Rise Time, Fall Time, and Related 1/O Reliabilityl was
revised to change 110° to 100°C. (SAR 26259).

The notes regarding drive strength in the "Summary of I/O Timing Characteristics —| 2-28,
Default I/0O Software Settings" section, "3.3 V LVCMOS Wide Range" section and "1.2 2-47,
V LVCMOS Wide Range" section tables were revised for clarification. They now state| 2-77
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).

The following sentence was deleted from the "2.5 V LVCMOS" section (SAR 24916): "It[ 2-56
uses a 5 V—tolerant input buffer and push-pull output buffer."

The values for Fpprimax @nd Fppomax Were updated in the tables in the "Input DDR| 2-94,
Module" section and "Output DDR Module" section (SAR 23919). 2-97

The following notes were removed from Table 2-147 « Minimum and Maximum DC Input| 2-81
and Output Levels (SAR 29428):

+5%

Differential input voltage = +350 mv

Table 2-189 « IGLOO CCC/PLL Specification and Table 2-190 ¢ IGLOO CCC/PLL| 2-115
Specification were updated. A note was added to both tables indicating that when the
CCC/PLL core is generated by Mircosemi core generator software, not all delay values
of the specified delay increments are available (SAR 25705).
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