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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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IGLOO Low Power Flash FPGAs
IGLOO Ordering Information

Note: Marking Information: IGLOO V2 devices do not have V2 marking, but IGLOO V5 devices are marked accordingly.

Supply Voltage  
2 = 1.2 V to 1.5 V
5 = 1.5 V only

AGL1000 V2 FG_

Part Number
IGLOO Devices

Package Type

VQ = Very Thin Quad Flat Pack (0.5 mm pitch) 
QN = Quad Flat Pack No Leads (0.4 mm and 0.5 mm pitch)

144 IY

Package Lead Count

Y = Device Includes License to Implement IP Based on the
      Cryptography Research, Inc. (CRI) Patent Portfolio

G

Lead-Free Packaging

Application (Temperature Range)

Security Feature

Blank = Commercial (0°C to +85°C Junction Temperature)
I = Industrial (–40°C to +100°C Junction Temperature)

Blank = Standard Packaging
G= RoHS-Compliant Packaging (some packages also halogen-free)

PP = Pre-Production
ES = Engineering Sample (Room Temperature Only)

30,000 System GatesAGL030 =
15,000 System GatesAGL015 =

60,000 System GatesAGL060 =
125,000 System GatesAGL125 =
250,000 System GatesAGL250 =

600,000 System GatesAGL600 =
400,000 System GatesAGL400 =

1,000,000 System GatesAGL1000 =

CS = Chip Scale Package (0.4 mm and 0.5 mm pitches) 
UC = Micro Chip Scale Package (0.4 mm pitch) 

FG = Fine Pitch Ball Grid Array (1.0 mm pitch)

IGLOO Devices with Cortex-M1

250,000 System GatesM1AGL250 =
600,000 System GatesM1AGL600 =
1,000,000 System GatesM1AGL1000 =

Blank = Device Does Not Include License to Implement IP Based
on the Cryptography Research, Inc. (CRI) Patent Portfolio
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IGLOO DC and Switching Characteristics
Package Thermal Characteristics
The device junction-to-case thermal resistivity is jc and the junction-to-ambient air thermal resistivity is ja. The
thermal characteristics for ja are shown for two air flow rates. The absolute maximum junction temperature is 100°C.
EQ 2 shows a sample calculation of the absolute maximum power dissipation allowed for the AGL1000-FG484
package at commercial temperature and in still air. 

EQ 2

Disclaimer: 
The simulation for determining the junction-to-air thermal resistance is based on JEDEC standards (JESD51) and
assumptions made in building the model. Junction-to-case is based on SEMI G38-88. JESD51 is only used for
comparing one package to another package, provided the two tests uses the same condition. They have little
relevance in actual application and therefore should be used with a degree of caution. 

Maximum Power Allowed Max. junction temp.  (C) Max. ambient temp. (C)–
ja(C/W)

------------------------------------------------------------------------------------------------------------------------------------------
100C 70C–

23.3°C/W
------------------------------------- 1.28 W===

Table 2-5 • Package Thermal Resistivities

Package Type Device Pin Count jc

ja

UnitStill Air 1 m/s 2.5 m/s

Quad Flat No Lead (QN) AGL030 132 13.1 21.4 16.8 15.3 C/W

AGL060 132 11.0 21.2 16.6 15.0 C/W

AGL125 132 9.2 21.1 16.5 14.9 C/W

AGL250 132 8.9 21.0 16.4 14.8 C/W

AGL030 68 13.4 68.4 45.8 43.1 C/W

Very Thin Quad Flat Pack (VQ)* 100 10.0 35.3 29.4 27.1 C/W

Chip Scale Package (CS) AGL1000 281 6.0 28.0 22.8 21.5 C/W

AGL400 196 7.2 37.1 31.1 28.9 C/W

AGL250 196 7.6 38.3 32.2 30.0 C/W

AGL125 196 8.0 39.5 33.4 31.1 C/W

AGL030 81 12.4 32.8 28.5 27.2 C/W

AGL060 81 11.1 28.8 24.8 23.5 C/W

AGL250 81 10.4 26.9 22.3 20.9 C/W

Micro Chip Scale Package (UC) AGL030 81 16.9 40.6 35.2 33.7 C/W

Fine Pitch Ball Grid Array (FG) AGL060 144 18.6 55.2 49.4 47.2 C/W

AGL1000 144 6.3 31.6 26.2 24.2 C/W

AGL400 144 6.8 37.6 31.2 29.0 C/W

AGL250 256 12.0 38.6 34.7 33.0 C/W

AGL1000 256 6.6 28.1 24.4 22.7 C/W

AGL1000 484 8.0 23.3 19.0 16.7 C/W

Note: *Thermal resistances for other device-package combinations will be posted in a later revision.
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IGLOO Low Power Flash FPGAs
Temperature and Voltage Derating Factors  

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 2-6 • Temperature and Voltage Derating Factors for Timing Delays (normalized to TJ = 70°C, VCC = 1.425 V)
For IGLOO V2 or V5 devices, 1.5 V DC Core Supply Voltage

Array Voltage VCC 
(V) 

Junction Temperature (°C) 

–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 TJ = 70°C, VCC = 1.14 V)
For IGLOO V2, 1.2 V DC Core Supply Voltage

Array Voltage VCC 
(V) 

Junction Temperature (°C) 

–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

Table 2-8 • Power Supply State per Mode

Power Supply Configurations

Modes/power supplies VCC VCCPLL VCCI VJTAG VPUMP

Flash*Freeze On On On On On/off/floating

Sleep Off Off On Off Off

Shutdown Off Off Off Off Off

No Flash*Freeze On On On On On/off/floating

Note: Off: Power supply level = 0 V

Table 2-9 • Quiescent Supply Current (IDD) Characteristics, IGLOO Flash*Freeze Mode*

Core 
Voltage AGL015 AGL030 AGL060 AGL125 AGL250 AGL400 AGL600 AGL1000 Units

Typical
(25°C)

1.2 V  4 4 8 13 20 27 30 44 µA

1.5 V 6 6 10 18 34 51 72 127 µA

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 PDC7).
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IGLOO Low Power Flash FPGAs
User I/O Characteristics

Timing Model

Figure 2-3 • Timing Model
Operating Conditions: Std. Speed, Commercial Temperature Range (TJ = 70°C), Worst-Case VCC = 1.425 V, 
for DC 1.5 V Core Voltage, Applicable to V2 and V5 Devices
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IGLOO DC and Switching Characteristics
Table 2-40 • I/O Output Buffer Maximum Resistances1 
Applicable to Standard I/O Banks

Standard Drive Strength
RPULL-DOWN 

()2
RPULL-UP

()3

3.3 V LVTTL / 3.3 V LVCMOS 2 mA 100 300

4 mA 100 300

6 mA 50 150

8 mA 50 150

3.3 V LVCMOS Wide Range 100 A Same as regular 3.3 V LVCMOS Same as regular 3.3 V LVCMOS

2.5 V LVCMOS 2 mA 100 200

4 mA 100 200

6 mA 50 100

8 mA 50 100

1.8 V LVCMOS 2 mA 200 225

4 mA 100 112

1.5 V LVCMOS 2 mA 200 224

1.2 V LVCMOS 1 mA 158 164

1.2 V LVCMOS Wide Range4 100 A Same as regular 1.2 V LVCMOS Same as regular 1.2 V LVCMOS

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) / IOLspec

3. R(PULL-UP-MAX) = (VCCImax – VOHspec) / IOHspec

Table 2-41 • I/O Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values 

VCCI

R(WEAK PULL-UP)
1

()
R(WEAK PULL-DOWN)

2

()

Min. Max. Min. Max.

3.3 V 10 K 45 K 10 K 45 K

3.3 V Wide Range I/Os 10 K 45 K 10 K 45 K

2.5 V 11 K 55 K 12 K 74 K

1.8 V 18 K 70 K 17 K 110 K

1.5 V 19 K 90 K 19 K 140 K

1.2 V 25 K 110 K 25 K 150 K

1.2 V Wide Range I/Os 19 K 110 K 19 K 150 K

Notes:

1. R(WEAK PULL-UP-MAX) = (VCCImax – VOHspec) / I(WEAK PULL-UP-MIN)
2. R(WEAK PULLDOWN-MAX) = (VOLspec) / I(WEAK PULLDOWN-MIN)
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IGLOO Low Power Flash FPGAs
The length of time an I/O can withstand IOSH/IOSL events depends on the junction temperature. The reliability data
below is based on a 3.3 V, 12 mA I/O setting, which is the worst case for this type of analysis.

For example, at 100°C, the short current condition would have to be sustained for more than six months to cause a
reliability concern. The I/O design does not contain any short circuit protection, but such protection would only be
needed in extremely prolonged stress conditions.

Table 2-44 • I/O Short Currents IOSH/IOSL 
Applicable to Standard I/O Banks

Drive Strength IOSL (mA)* IOSH (mA)*

3.3 V LVTTL / 3.3 V LVCMOS 2 mA 25 27

4 mA 25 27

6 mA 51 54

8 mA 51 54

3.3 V LVCMOS Wide Range 100 A Same as regular 3.3 V LVCMOS Same as regular 3.3 V LVCMOS

2.5 V LVCMOS 2 mA 16 18

4 mA 16 18

6 mA 32 37

8 mA 32 37

1.8 V LVCMOS 2 mA 9 11

4 mA 17 22

1.5 V LVCMOS 2 mA 13 16

1.2 V LVCMOS 1 mA 20 26

1.2 V LVCMOS Wide Range 100 A 20 26

Note: *TJ = 100°C

Table 2-45 • Duration of Short Circuit Event before Failure

Temperature Time before Failure

–40°C > 20 years

–20°C > 20 years

0°C > 20 years

25°C > 20 years

70°C 5 years

85°C 2 years

100°C 6 months

Table 2-46 • I/O Input Rise Time, Fall Time, and Related I/O Reliability1

Input Buffer Input Rise/Fall Time (min.) Input Rise/Fall Time (max.) Reliability

LVTTL/LVCMOS No requirement 10 ns * 20 years (100°C)

LVDS/B-LVDS/M-LVDS/
LVPECL

No requirement 10 ns * 10 years (100°C)

Note: The maximum input rise/fall time is related to the noise induced into the input buffer trace. If the noise is low, then the rise time
and fall time of input buffers can be increased beyond the maximum value. The longer the rise/fall times, the more susceptible
the input signal is to the board noise. Microsemi recommends signal integrity evaluation/characterization of the system to
ensure that there is no excessive noise coupling into input signals.
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IGLOO DC and Switching Characteristics
Table 2-69 •  3.3 V LVCMOS Wide Range Low Slew – Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V
Applicable to Standard Plus Banks

Drive 
Strength

Equivalent 
Software 

Default Drive 
Strength 
Option1

 Speed 
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS  Units 

100 µA 2 mA Std. 0.97 5.84 0.18 1.20 0.66 5.86 5.04 2.74 2.71 9.46 8.64 ns

100 µA 4 mA Std. 0.97 5.84 0.18 1.20 0.66 5.86 5.04 2.74 2.71 9.46 8.64  ns 

100 µA 6 mA Std. 0.97 4.76 0.18 1.20 0.66 4.78 4.33 3.09 3.33 8.37 7.93  ns 

100 µA 8 mA Std. 0.97 4.76 0.18 1.20 0.66 4.78 4.33 3.09 3.33 8.37 7.93  ns 

100 µA 12 mA Std. 0.97 4.02 0.18 1.20 0.66 4.04 3.78 3.33 3.73 7.64 7.37  ns 

100 µA 16 mA Std. 0.97 4.02 0.18 1.20 0.66 4.04 3.78 3.33 3.73 7.64 7.37  ns 

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is ± 100 µA. 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 2-70 •  3.3 V LVCMOS Wide Range High Slew – Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V
Applicable to Standard Plus Banks

Drive 
Strength

Equivalent 
Software 

Default Drive 
Strength 
Option1

 Speed 
Grade tDOUT tDP tDIN tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS  Units 

100 µA 2 mA Std. 0.97 3.33 0.18 1.20 0.66 3.35 2.68 2.73 2.88 6.94 6.27 ns

100 µA 4 mA Std. 0.97 3.33 0.18 1.20 0.66 3.35 2.68 2.73 2.88 6.94 6.27  ns 

100 µA 6 mA Std. 0.97 2.75 0.18 1.20 0.66 2.77 2.17 3.08 3.50 6.36 5.77  ns 

100 µA 8 mA Std. 0.97 2.75 0.18 1.20 0.66 2.77 2.17 3.08 3.50 6.36 5.77  ns 

100 µA 12 mA Std. 0.97 2.45 0.18 1.20 0.66 2.47 1.92 3.33 3.90 6.06 5.51  ns 

100 µA 16 mA Std. 0.97 2.45 0.18 1.20 0.66 2.47 1.92 3.33 3.90 6.06 5.51  ns 

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is ± 100 µA. 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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IGLOO Low Power Flash FPGAs
 

Timing Characteristics

1.5 V DC Core Voltage  

1.2 V DC Core Voltage 

Table 2-151 • Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. Max. Min. Max. Min. Max. Units

VCCI Supply Voltage  3.0  3.3  3.6 V

VOL Output Low Voltage  0.96  1.27  1.06  1.43  1.30  1.57 V

VOH Output High Voltage  1.8  2.11  1.92  2.28  2.13  2.41 V

VIL, VIH Input Low, Input High Voltages  0  3.6  0  3.6  0  3.6 V

VODIFF Differential Output Voltage  0.625  0.97  0.625  0.97  0.625  0.97 V

VOCM Output Common-Mode Voltage  1.762  1.98  1.762  1.98  1.762  1.98 V

VICM Input Common-Mode Voltage  1.01  2.57  1.01  2.57  1.01  2.57 V

VIDIFF Input Differential Voltage  300   300   300  mV

Table 2-152 • AC Waveforms, Measuring Points, and Capacitive Loads

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

1.64 1.94 Cross point

Note: *Measuring point = Vtrip. See Table 2-28 on page 2-104 for a complete table of trip points.

Table 2-153 • LVPECL – Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Banks

Speed Grade tDOUT tDP tDIN tPY Units

Std. 0.97 1.67 0.19 1.16 ns

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

Table 2-154 • LVPECL – Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 3.0 V
Applicable to Standard Banks

Speed Grade tDOUT tDP tDIN tPY Units

Std. 1.55 2.24 0.25 1.37 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 Low Power Flash FPGAs
Timing Characteristics
1.5 V DC Core Voltage

Figure 2-28 • Timing Model and Waveforms
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Table 2-171 • Register Delays
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. Units

tCLKQ Clock-to-Q of the Core Register 0.89 ns

tSUD Data Setup Time for the Core Register 0.81 ns

tHD Data Hold Time for the Core Register 0.00 ns

tSUE Enable Setup Time for the Core Register 0.73 ns

tHE Enable Hold Time for the Core Register 0.00 ns

tCLR2Q Asynchronous Clear-to-Q of the Core Register 0.60 ns

tPRE2Q Asynchronous Preset-to-Q of the Core Register 0.62 ns

tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 ns

tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.24 ns

tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 ns

tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.23 ns

tWCLR Asynchronous Clear Minimum Pulse Width for the Core Register 0.30 ns

tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.30 ns

tCKMPWH Clock Minimum Pulse Width High for the Core Register 0.56 ns

tCKMPWL Clock Minimum Pulse Width Low for the Core Register 0.56 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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IGLOO DC and Switching Characteristics
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 fIN_CCC  1.5  250 MHz

Clock Conditioning Circuitry Output Frequency fOUT_CCC 0.75  250 MHz

Delay Increments in Programmable Delay Blocks 1, 2  3603  ps

Number of Programmable Values in Each Programmable Delay Block    32 

Serial Clock (SCLK) for Dynamic PLL4, 5 100 ns

Input Cycle-to-Cycle Jitter (peak magnitude)   1 ns

Acquisition Time

LockControl = 0 300 µs 

LockControl = 1 6.0 ms

Tracking Jitter6

LockControl = 0 2.5 ns

LockControl = 1 1.5 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  3.5  ns

CCC Output Peak-to-Peak Period Jitter FCCC_OUT Maximum Peak-to-Peak Jitter Data7

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. TJ = 25°C, VCC = 1.5 V
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 AGL030 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 I/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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Package Pin Assignments
CS121

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

Note: This is the bottom view of the package.
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Package Pin Assignments
CS196

Pin Number AGL400 Function

A1 GND

A2 GAA0/IO00RSB0

A3 GAC0/IO04RSB0

A4 GAC1/IO05RSB0

A5 IO14RSB0

A6 IO18RSB0

A7 IO26RSB0

A8 IO29RSB0

A9 IO36RSB0

A10 GBC0/IO54RSB0

A11 GBB0/IO56RSB0

A12 GBB1/IO57RSB0

A13 GBA1/IO59RSB0

A14 GND

B1 VCCIB3

B2 VMV0

B2 VMV0

B3 GAA1/IO01RSB0

B4 GAB1/IO03RSB0

B5 GND

B6 IO17RSB0

B7 IO25RSB0

B8 IO34RSB0

B9 IO39RSB0

B10 GND

B11 GBC1/IO55RSB0

B12 GBA0/IO58RSB0

B13 GBA2/IO60PPB1

B14 GBB2/IO61PDB1

C1 GAC2/IO153UDB3

C2 GAB2/IO154UDB3

C3 GNDQ

C4 VCCIB0

C5 GAB0/IO02RSB0

C6 IO15RSB0

C7 VCCIB0

C8 IO31RSB0

C9 IO44RSB0

C10 IO49RSB0

C11 VCCIB0

C12 IO60NPB1

C13 GNDQ

C14 IO61NDB1

D1 IO153VDB3

D2 IO154VDB3

D3 GAA2/IO155UDB3

D4 IO150PPB3

D5 IO11RSB0

D6 IO20RSB0

D7 IO23RSB0

D8 IO28RSB0

D9 IO41RSB0

D10 IO47RSB0

D11 IO63PPB1

D12 VMV1

D13 IO62NDB1

D14 GBC2/IO62PDB1

E1 IO149PDB3

E2 GND

E3 IO155VDB3

E4 VCCIB3

E5 IO151USB3

E6 IO09RSB0

E7 IO12RSB0

E8 IO32RSB0

E9 IO46RSB0

E10 IO51RSB0

E11 VCCIB1

E12 IO63NPB1

E13 GND

E14 IO64PDB1

F1 IO149NDB3

CS196

Pin Number AGL400 Function

F2 IO144NPB3

F3 IO148PDB3

F4 IO148NDB3

F5 IO150NPB3

F6 IO07RSB0

F7 VCC

F8 VCC

F9 IO43RSB0

F10 IO73PDB1

F11 IO73NDB1

F12 IO66NDB1

F13 IO66PDB1

F14 IO64NDB1

G1 GFB1/IO146PDB3

G2 GFA0/IO145NDB3

G3 GFA2/IO144PPB3

G4 VCOMPLF

G5 GFC0/IO147NDB3

G6 VCC

G7 GND

G8 GND

G9 VCC

G10 GCC0/IO67NDB1

G11 GCB1/IO68PDB1

G12 GCA0/IO69NDB1

G13 IO72NDB1

G14 GCC2/IO72PDB1

H1 GFB0/IO146NDB3

H2 GFA1/IO145PDB3

H3 VCCPLF

H4 GFB2/IO143PPB3

H5 GFC1/IO147PDB3

H6 VCC

H7 GND

H8 GND

H9 VCC

CS196

Pin Number AGL400 Function
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IGLOO Low Power Flash FPGAs
QN132

Pin Number AGL030 Function

A1 IO80RSB1

A2 IO77RSB1

A3 NC

A4 IO76RSB1

A5 GEC0/IO73RSB1

A6 NC

A7 GEB0/IO71RSB1

A8 IO69RSB1

A9 NC

A10 VCC

A11 IO67RSB1

A12 IO64RSB1

A13 IO59RSB1

A14 IO56RSB1

A15 NC

A16 IO55RSB1

A17 IO53RSB1

A18 VCC

A19 IO50RSB1

A20 IO48RSB1

A21 IO45RSB1

A22 IO44RSB1

A23 IO43RSB1

A24 TDI

A25 TRST

A26 IO40RSB0

A27 NC

A28 IO39RSB0

A29 IO38RSB0

A30 IO36RSB0

A31 IO35RSB0

A32 GDC0/IO32RSB0

A33 NC

A34 VCC

A35 IO30RSB0

A36 IO27RSB0

A37 IO22RSB0

A38 IO19RSB0

A39 NC

A40 IO18RSB0

A41 IO16RSB0

A42 IO14RSB0

A43 VCC

A44 IO11RSB0

A45 IO08RSB0

A46 IO06RSB0

A47 IO05RSB0

A48 IO02RSB0

B1 IO81RSB1

B2 IO78RSB1

B3 GND

B4 IO75RSB1

B5 NC

B6 GND

B7 IO70RSB1

B8 NC

B9 GND

B10 IO66RSB1

B11 IO63RSB1

B12 FF/IO60RSB1

B13 IO57RSB1

B14 GND

B15 IO54RSB1

B16 IO52RSB1

B17 GND

B18 IO49RSB1

B19 IO46RSB1

B20 GND

B21 IO42RSB1

B22 TMS

B23 TDO

B24 IO41RSB0

QN132

Pin Number AGL030 Function

B25 GND

B26 NC

B27 IO37RSB0

B28 GND

B29 GDA0/IO33RSB0

B30 NC

B31 GND

B32 IO29RSB0

B33 IO26RSB0

B34 IO23RSB0

B35 IO20RSB0

B36 GND

B37 IO17RSB0

B38 IO15RSB0

B39 GND

B40 IO12RSB0

B41 IO09RSB0

B42 GND

B43 IO04RSB0

B44 IO01RSB0

C1 IO82RSB1

C2 IO79RSB1

C3 NC

C4 IO74RSB1

C5 GEA0/IO72RSB1

C6 NC

C7 NC

C8 VCCIB1

C9 IO65RSB1

C10 IO62RSB1

C11 IO61RSB1

C12 IO58RSB1

C13 NC

C14 NC

C15 IO51RSB1

C16 VCCIB1

QN132

Pin Number AGL030 Function
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Package Pin Assignments
C17 IO47RSB1

C18 NC

C19 TCK

C20 NC

C21 VPUMP

C22 VJTAG

C23 NC

C24 NC

C25 NC

C26 GDB0/IO34RSB0

C27 NC

C28 VCCIB0

C29 IO28RSB0

C30 IO25RSB0

C31 IO24RSB0

C32 IO21RSB0

C33 NC

C34 NC

C35 VCCIB0

C36 IO13RSB0

C37 IO10RSB0

C38 IO07RSB0

C39 IO03RSB0

C40 IO00RSB0

D1 GND

D2 GND

D3 GND

D4 GND

QN132

Pin Number AGL030 Function
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IGLOO Low Power Flash FPGAs
FG144

Pin Number AGL400 Function

A1 GNDQ

A2 VMV0

A3 GAB0/IO02RSB0

A4 GAB1/IO03RSB0

A5 IO16RSB0

A6 GND

A7 IO30RSB0

A8 VCC

A9 IO34RSB0

A10 GBA0/IO58RSB0

A11 GBA1/IO59RSB0

A12 GNDQ

B1 GAB2/IO154UDB3

B2 GND

B3 GAA0/IO00RSB0

B4 GAA1/IO01RSB0

B5 IO14RSB0

B6 IO19RSB0

B7 IO23RSB0

B8 IO31RSB0

B9 GBB0/IO56RSB0

B10 GBB1/IO57RSB0

B11 GND

B12 VMV1

C1 IO154VDB3

C2 GFA2/IO144PPB3

C3 GAC2/IO153UDB3

C4 VCC

C5 IO12RSB0

C6 IO17RSB0

C7 IO25RSB0

C8 IO32RSB0

C9 IO53RSB0

C10 GBA2/IO60PDB1

C11 IO60NDB1

C12 GBC2/IO62PPB1

D1 IO149NDB3

D2 IO149PDB3

D3 IO153VDB3

D4 GAA2/IO155UPB3

D5 GAC0/IO04RSB0

D6 GAC1/IO05RSB0

D7 GBC0/IO54RSB0

D8 GBC1/IO55RSB0

D9 GBB2/IO61PDB1

D10 IO61NDB1

D11 IO62NPB1

D12 GCB1/IO68PPB1

E1 VCC

E2 GFC0/IO147NDB3

E3 GFC1/IO147PDB3

E4 VCCIB3

E5 IO155VPB3

E6 VCCIB0

E7 VCCIB0

E8 GCC1/IO67PDB1

E9 VCCIB1

E10 VCC

E11 GCA0/IO69NDB1

E12 IO70NDB1

F1 GFB0/IO146NPB3

F2 VCOMPLF

F3 GFB1/IO146PPB3

F4 IO144NPB3

F5 GND

F6 GND

F7 GND

F8 GCC0/IO67NDB1

F9 GCB0/IO68NPB1

F10 GND

F11 GCA1/IO69PDB1

F12 GCA2/IO70PDB1

FG144

Pin Number AGL400 Function

G1 GFA1/IO145PPB3

G2 GND

G3 VCCPLF

G4 GFA0/IO145NPB3

G5 GND

G6 GND

G7 GND

G8 GDC1/IO77UPB1

G9 IO72NDB1

G10 GCC2/IO72PDB1

G11 IO71NDB1

G12 GCB2/IO71PDB1

H1 VCC

H2 GFB2/IO143PDB3

H3 GFC2/IO142PSB3

H4 GEC1/IO137PDB3

H5 VCC

H6 IO75PDB1

H7 IO75NDB1

H8 GDB2/IO81RSB2

H9 GDC0/IO77VPB1

H10 VCCIB1

H11 IO73PSB1

H12 VCC

J1 GEB1/IO136PDB3

J2 IO143NDB3

J3 VCCIB3

J4 GEC0/IO137NDB3

J5 IO125RSB2

J6 IO116RSB2

J7 VCC

J8 TCK

J9 GDA2/IO80RSB2

J10 TDO

J11 GDA1/IO79UDB1

J12 GDB1/IO78UDB1

FG144

Pin Number AGL400 Function
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Package Pin Assignments
H19 IO66PDB1

H20 VCC

H21 NC

H22 NC

J1 NC

J2 NC

J3 NC

J4 IO150NDB3

J5 IO149NPB3

J6 IO09RSB0

J7 IO152UDB3

J8 VCCIB3

J9 GND

J10 VCC

J11 VCC

J12 VCC

J13 VCC

J14 GND

J15 VCCIB1

J16 IO62NDB1

J17 IO49RSB0

J18 IO64PPB1

J19 IO66NDB1

J20 NC

J21 NC

J22 NC

K1 NC

K2 NC

K3 NC

K4 IO148NDB3

K5 IO148PDB3

K6 IO149PPB3

K7 GFC1/IO147PPB3

K8 VCCIB3

K9 VCC

K10 GND

FG484

Pin Number AGL400 Function
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Package Pin Assignments
V15 IO85RSB2

V16 GDB2/IO81RSB2

V17 TDI

V18 NC

V19 TDO

V20 GND

V21 NC

V22 NC

W1 NC

W2 NC

W3 NC

W4 GND

W5 IO126RSB2

W6 FF/GEB2/IO133RSB2

W7 IO124RSB2

W8 IO116RSB2

W9 IO113RSB2

W10 IO107RSB2

W11 IO105RSB2

W12 IO102RSB2

W13 IO97RSB2

W14 IO92RSB2

W15 GDC2/IO82RSB2

W16 IO86RSB2

W17 GDA2/IO80RSB2

W18 TMS

W19 GND

W20 NC

W21 NC

W22 NC

Y1 VCCIB3

Y2 NC

Y3 NC

Y4 NC

Y5 GND

Y6 NC

FG484

Pin Number AGL400 Function
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FG484

Pin Number AGL1000 Function

A1 GND

A2 GND

A3 VCCIB0

A4 IO07RSB0

A5 IO09RSB0

A6 IO13RSB0

A7 IO18RSB0

A8 IO20RSB0

A9 IO26RSB0

A10 IO32RSB0

A11 IO40RSB0

A12 IO41RSB0

A13 IO53RSB0

A14 IO59RSB0

A15 IO64RSB0

A16 IO65RSB0

A17 IO67RSB0

A18 IO69RSB0

A19 NC

A20 VCCIB0

A21 GND

A22 GND

AA1 GND

AA2 VCCIB3

AA3 NC

AA4 IO181RSB2

AA5 IO178RSB2

AA6 IO175RSB2

AA7 IO169RSB2

AA8 IO166RSB2

AA9 IO160RSB2

AA10 IO152RSB2

AA11 IO146RSB2

AA12 IO139RSB2

AA13 IO133RSB2

AA14 NC
4-90 Revision 27



Package Pin Assignments
R9 VCCIB2

R10 VCCIB2

R11 IO147RSB2

R12 IO136RSB2

R13 VCCIB2

R14 VCCIB2

R15 VMV2

R16 IO110NDB1

R17 GDB1/IO112PPB1

R18 GDC1/IO111PDB1

R19 IO107NDB1

R20 VCC

R21 IO104NDB1

R22 IO105PDB1

T1 IO198PDB3

T2 IO198NDB3

T3 NC

T4 IO194PPB3

T5 IO192PPB3

T6 GEC1/IO190PPB3

T7 IO192NPB3

T8 GNDQ

T9 GEA2/IO187RSB2

T10 IO161RSB2

T11 IO155RSB2

T12 IO141RSB2

T13 IO129RSB2

T14 IO124RSB2

T15 GNDQ

T16 IO110PDB1

T17 VJTAG

T18 GDC0/IO111NDB1

T19 GDA1/IO113PDB1

T20 NC

T21 IO108PDB1

T22 IO105NDB1

FG484

Pin Number AGL1000 Function
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IGLOO Low Power Flash FPGAs
Advance v0.4
(September 2007)

Cortex-M1 device information was added to Table 1 • IGLOO Product Family, the
"I/Os Per Package1" table, "IGLOO Ordering Information", and Temperature
Grade Offerings.

i, ii, iii, iv

The number of single-ended I/Os for the CS81 package for AGL030 was updated
to 66 in the "I/Os Per Package1" table.

ii

The "Power Conservation Techniques" section was updated to recommend that
unused I/O signals be left floating.

2-51

Advance v0.3
(August 2007)

In Table 1 • IGLOO Product Family, the CS81 package was added for AGL030.
The CS196 was replaced by the CS121 for AGL060. Table note 3 was moved to
the specific packages to which it applies for AGL060: QN132 and FG144.

i

The CS81 and CS121 packages were added to the "I/Os Per Package1" table.
The number of single-ended I/Os was removed for the CS196 package in
AGL060. Table note 6 was moved to the specific packages to which it applies for
AGL060: QN132 and FG144.

ii

The CS81 and CS121 packages were added to the Temperature Grade Offerings
table. The temperature grade offerings were removed for the CS196 package in
AGL060. Table note 3 was moved to the specific packages to which it applies for
AGL060: QN132 and FG144.

iv

The CS81 and CS121 packages were added to Table 2-31 • Flash*Freeze Pin
Location in IGLOO Family Packages (device-independent).

2-61

Advance v0.2 The words "ambient temperature" were added to the temperature range in the
"IGLOO Ordering Information", Temperature Grade Offerings, and "Speed Grade
and Temperature Grade Matrix" sections.

iii, iv

The TJ parameter in Table 3-2 • Recommended Operating Conditions was
changed to TA, ambient temperature, and table notes 4–6 were added.

3-2
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