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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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I/Os Per Package

Package Pins
UC/CS
QFN
VQFP

UC36
QN48 QN68

UC81, 
CS81
QN68

UC81, CS81
QN48, QN68

VQ100

CS81

VQ100

CS81

VQ100

CS81

VQ100

Notes:
1. Not recommended for new designs. Few devices/packages are obsoleted. For more information on obsoleted devices/packages, refer

to the PDN 1503 - IGLOO nano Z and ProASIC3 nano Z Families.
2. AGLN030 and smaller devices do not support this feature.
3. AGLN060, AGLN125, and AGLN250 in the CS81 package do not support PLLs.
4. For higher densities and support of additional features, refer to the DS0095: IGLOO Low Power Flash FPGAs Datasheet and IGLOOe

Low-Power Flash FPGAs Datasheet .

IGLOO nano Devices AGLN010 AGLN0151 AGLN020 AGLN060 AGLN125 AGLN250

IGLOO nano-Z Devices1 AGLN030Z1 AGLN060Z1 AGLN125Z1 AGLN250Z1

Known Good Die 34 – 52 83 71 71 68

UC36 23 – – – – – –

QN48 34 – – 34 – – –

QN68 – 49 49 49 – – –

UC81 – – 52 66 – – –

CS81 – – 52 66 60 60 60

VQ100 – – – 77 71 71 68

Notes:
1. Not recommended for new designs.
2. When considering migrating your design to a lower- or higher-density device, refer to the DS0095: IGLOO Low Power Flash

FPGAs Datasheet and IGLOO FPGA Fabric User’s Guide to ensure compliance with design and board migration requirements.
3. When the Flash*Freeze pin is used to directly enable Flash*Freeze mode and not used as a regular I/O, the number of single-

ended user I/Os available is reduced by one.
4. "G" indicates RoHS-compliant packages. Refer to "IGLOO nano Ordering Information" on page IV for the location of the "G" in

the part number. For nano devices, the VQ100 package is offered in both leaded and RoHS-compliant versions. All other
packages are RoHS-compliant only.

Table 1 • IGLOO nano FPGAs Package Sizes Dimensions

Packages UC36 UC81 CS81 QN48 QN68 VQ100

Length × Width (mm\mm) 3 x 3 4 x 4 5 x 5 6 x 6 8 x 8 14 x 14

Nominal Area (mm2) 9 16 25 36 64 196

Pitch (mm) 0.4 0.4 0.5 0.4 0.4 0.5

Height (mm) 0.80 0.80 0.80 0.90 0.90 1.20

IGLOO nano Devices AGLN010 AGLN0151 AGLN020 AGLN060 AGLN125 AGLN250

IGLOO nano-Z Devices1 AGLN030Z1 AGLN060Z1 AGLN125Z1 AGLN250Z1
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IGLOO nano Low Power Flash FPGAs
IGLOO nano Device Status
IGLOO nano Devices Status IGLOO nano-Z Devices Status

AGLN010 Production

AGLN015 Not recommended for new designs.

AGLN020 Production

AGLN030Z Not recommended for new designs.

AGLN060 Production AGLN060Z Not recommended for new designs.

AGLN125 Production AGLN125Z Not recommended for new designs.

AGLN250 Production AGLN250Z Not recommended for new designs.
Revision 19 III



IGLOO nano DC and Switching Characteristics
PLL Behavior at Brownout Condition
Microsemi recommends using monotonic power supplies or voltage regulators to ensure proper power-
up behavior. Power ramp-up should be monotonic at least until VCC and VCCPLX exceed brownout
activation levels (see Figure 2-1 and Figure 2-2 on page 2-5 for more details).

When PLL power supply voltage and/or VCC levels drop below the VCC brownout levels (0.75 V ± 0.25
V for V5 devices, and 0.75 V ± 0.2 V for V2 devices), the PLL output lock signal goes LOW and/or the
output clock is lost. Refer to the "Brownout Voltage" section in the "Power-Up/-Down Behavior of Low
Power Flash Devices" chapter of the IGLOO nano FPGA Fabric User’s Guide for information on clock
and lock recovery.

Internal Power-Up Activation Sequence
1. Core

2. Input buffers 

3. Output buffers, after 200 ns delay from input buffer activation

To make sure the transition from input buffers to output buffers is clean, ensure that there is no path
longer than 100 ns from input buffer to output buffer in your design.  

Figure 2-1 • V5 Devices – I/O State as a Function of VCCI and VCC Voltage Levels

Region 1: I/O buffers are OFF

Region 2: I/O buffers are ON.
I/Os are functional but slower because
VCCI / VCC are below specification. For the 

same reason, input buffers do not meet 
VIH/VIL levels, and output buffers to not

meet VOH / VOL levels.

Min VCCI datasheet specification
voltage at a selected I/O

standard; i.e., 1.425 V or 1.7 V
or 2.3 V or 3.0 V 

VCC

VCC = 1.425 V

Region 1: I/O Buffers are OFF

Activation trip point:
Va = 0.85 V ± 0.25 V

Deactivation trip point:
Vd = 0.75 V ± 0.25 V

Activation trip point:
Va = 0.9 V ± 0.3 V

Deactivation trip point:
Vd = 0.8 V ± 0.3 V

VCC = 1.575 V

Region 5: I/O buffers are ON 
and power supplies are within 
specification.
I/Os meet the entire datasheet 
and timer specifications for 
speed, VIH / VIL , VOH / VOL , etc. 

Region 4: I/O 

buffers are ON.

I/Os are functional

 but slower because VCCI 

is below specification. For the 
same reason, input buffers do not 

meet VIH / VIL levels, and output

buffers do not meet VOH/VOL levels.    

where VT can be from 0.58 V to 0.9 V (typically 0.75 V)

VCCI

Region 3: I/O buffers are ON.
I/Os are functional; I/O DC 
specifications are met, 
but I/Os are slower because 
the VCC is below specification.

VCC = VCCI + VT
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IGLOO nano DC and Switching Characteristics
Thermal Characteristics

Introduction
The temperature variable in the Microsemi Designer software refers to the junction temperature, not the
ambient temperature. This is an important distinction because dynamic and static power consumption
cause the chip junction temperature to be higher than the ambient temperature.

EQ 1 can be used to calculate junction temperature.

TJ = Junction Temperature = T + TA 

EQ 1

where:

TA = Ambient temperature

T = Temperature gradient between junction (silicon) and ambient T = ja * P 

ja = Junction-to-ambient of the package. ja numbers are located in Figure 2-5.

P = Power dissipation

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 maximum operating junction
temperature is 100°C. EQ 2 shows a sample calculation of the maximum operating power dissipation
allowed for a 484-pin FBGA package at commercial temperature and in still air. 

EQ 2

Temperature and Voltage Derating Factors

Maximum Power Allowed
Max. junction temp.  (C) Max. ambient temp. (C)–

ja(C/W)
------------------------------------------------------------------------------------------------------------------------------------------ 100C 70C–

20.5°C/W
------------------------------------- 1.46 W===

Table 2-5 • Package Thermal Resistivities

Package Type
Pin

Count jc

ja

UnitsStill Air
200 ft./
min.

500 ft./
min.

Chip Scale Package (CSP) 36 TBD TBD TBD TBD C/W

81 TBD TBD TBD TBD C/W

Quad Flat No Lead (QFN) 48 TBD TBD TBD TBD C/W

68 TBD TBD TBD TBD C/W

100 TBD TBD TBD TBD C/W

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

Table 2-6 • Temperature and Voltage Derating Factors for Timing Delays (normalized to TJ = 70°C, 
VCC = 1.425 V)

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

Array Voltage 
VCC (V) 

Junction Temperature (°C) 

–40°C –20°C 0°C 25°C 70°C 85°C 100°C 

1.425 0.947 0.956 0.965 0.978 1.000 1.009 1.013

1.5 0.875 0.883 0.892 0.904 0.925 0.932 0.937

1.575 0.821 0.829 0.837 0.848 0.868 0.875 0.879
2-6 Revision 19



IGLOO nano DC and Switching Characteristics
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 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—guidelines are provided in Table 2-19 on
page 2-14.

• Enable rates of output buffers—guidelines are provided for typical applications in Table 2-20 on
page 2-14.

• Read rate and write rate to the memory—guidelines are provided for typical applications in
Table 2-20 on page 2-14. The calculation should be repeated for each clock domain defined in the
design.

Methodology
Total Power Consumption—PTOTAL

PTOTAL = PSTAT + PDYN 

PSTAT is the total static power consumption.

PDYN is the total dynamic power consumption.

Total Static Power Consumption—PSTAT
PSTAT = (PDC1 or PDC2 or PDC3) + NBANKS * PDC5 

NBANKS is the number of I/O banks powered in the design.

Total Dynamic Power Consumption—PDYN
PDYN = PCLOCK + PS-CELL + PC-CELL + PNET + PINPUTS + POUTPUTS + PMEMORY + PPLL 

Global Clock Contribution—PCLOCK
PCLOCK = (PAC1 + NSPINE * PAC2 + NROW * PAC3 + NS-CELL* PAC4) * FCLK

NSPINE is the number of global spines used in the user design—guidelines are provided in
the "Spine Architecture" section of the IGLOO nano FPGA Fabric User's Guide.

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

FCLK is the global clock signal frequency.

NS-CELL is the number of VersaTiles used as sequential modules in the design.

PAC1, PAC2, PAC3, and PAC4 are device-dependent.

Sequential Cells Contribution—PS-CELL 
PS-CELL = NS-CELL * (PAC5 + 1 / 2 * PAC6) * FCLK

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.

1 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-19 on
page 2-14.

FCLK is the global clock signal frequency.
2-12 Revision 19
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IGLOO nano Low Power Flash FPGAs
Overview of I/O Performance

Summary of I/O DC Input and Output Levels – Default I/O Software 
Settings

Table 2-21 • Summary of Maximum and Minimum DC Input and Output Levels 
Applicable to Commercial and Industrial Conditions—Software Default Settings 

I/O Standard
Drive 

Strength

Equivalent 
Software 
Default 
Drive 

Strength2
Slew 
Rate

VIL VIH VOL VOH IOL1 IOH1

Min. 
V

Max.
V

Min.
V

Max. 
V

Max.
V

Min.
V mA mA

3.3 V LVTTL /
3.3 V LVCMOS

8 mA 8 mA  High  –0.3  0.8 2  3.6  0.4 2.4 8 8

3.3 V LVCMOS
Wide Range3

100 µA 8 mA High –0.3 0.8 2 3.6 0.2 VCCI – 0.2 100
µA

100
µA

2.5 V LVCMOS 8 mA 8 mA High –0.3  0.7 1.7 3.6 0.7 1.7 8 8

1.8 V LVCMOS 4 mA 4 mA High –0.3 0.35 * VCCI 0.65 * VCCI 3.6 0.45  VCCI – 0.45 4 4

1.5 V LVCMOS 2 mA 2 mA High –0.3 0.35 * VCCI 0.65 * VCCI 3.6 0.25 * VCCI 0.75 * VCCI 2 2

1.2 V LVCMOS4 1 mA 1 mA High –0.3 0.35 * VCCI 0.65 * VCCI 3.6 0.25 * VCCI 0.75 * VCCI 1 1

1.2 V LVCMOS
Wide Range4,5

100 µA 1 mA High –0.3 0.3 * VCCI 0.7 * VCCI 3.6 0.1 VCCI – 0.1 100
µA

100
µA

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 µA. Drive strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the
IBIS models.

3. All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range, as specified in the JESD8-B specification.

4. Applicable to IGLOO nano V2 devices operating at VCCI VCC .

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

Table 2-22 • Summary of Maximum and Minimum DC Input Levels 
Applicable to Commercial and Industrial Conditions

DC I/O Standards

Commercial1 Industrial2

IIL 3 IIH 4 IIL 3 IIH 4

µA µA µA µA

3.3 V LVTTL / 3.3 V LVCMOS 10 10 15 15 

3.3 V LVCOMS Wide Range 10 10 15 15

2.5 V LVCMOS 10 10 15 15 

1.8 V LVCMOS 10 10 15 15 

1.5 V LVCMOS 10 10 15 15 

1.2 V LVCMOS5 10 10 15 15 

1.2 V LVCMOS Wide Range5 10 10 15 15

Notes:

1. Commercial range (–20°C < TA < 70°C)
2. Industrial range (–40°C < TA < 85°C)

3. IIH is the input leakage current per I/O pin over recommended operating conditions, where VIH < VIN < VCCI. Input
current is larger when operating outside recommended ranges.

4. IIL is the input leakage current per I/O pin over recommended operating conditions, where –0.3 V < VIN < VIL.

5. Applicable to IGLOO nano V2 devices operating at VCCI VCC.
Revision 19 2-19



IGLOO nano DC and Switching Characteristics
Single-Ended I/O Characteristics

3.3 V LVTTL / 3.3 V LVCMOS
Low-Voltage Transistor–Transistor Logic (LVTTL) is a general purpose standard (EIA/JESD) for 3.3 V
applications. It uses an LVTTL input buffer and push-pull output buffer.  

Table 2-34 • Minimum and Maximum DC Input and Output Levels 

3.3 V LVTTL /
3.3 V LVCMOS VIL VIH VOL VOH IOL IOH IOSL IOSH IIL 1 IIH 2

Drive
Strength

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V mA mA

Max.
mA3

Max.
mA3 µA4 µA4

2 mA –0.3  0.8  2  3.6  0.4  2.4 2 2 25 27 10 10

4 mA  –0.3  0.8  2  3.6  0.4  2.4 4  4 25 27 10 10

6 mA  –0.3  0.8  2  3.6  0.4  2.4 6 6 51 54 10 10

8 mA  –0.3  0.8  2  3.6  0.4  2.4  8  8 51 54 10 10

Notes:

1. IIL is the input leakage current per I/O pin over recommended operating conditions where –0.3 < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions where VIH < VIN < VCCI. Input

current is larger when operating outside recommended ranges.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.

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

5. Software default selection highlighted in gray.

Figure 2-7 • AC Loading

Table 2-35 • 3.3 V LVTTL/LVCMOS AC Waveforms, Measuring Points, and Capacitive Loads

Input LOW (V) Input HIGH (V) Measuring Point* (V) CLOAD (pF)

0 3.3 1.4 5

Note: *Measuring point = Vtrip. See Table 2-23 on page 2-20 for a complete table of trip points.

Test Point
Test Point

Enable PathDatapath 5 pF

R = 1 k R to VCCI for tLZ / tZL / tZLS
R to GND for tHZ / tZH / tZHS

5 pF for tZH / tZHS / tZL / tZLS
5 pF for tHZ / tLZ
2-26 Revision 19



IGLOO nano DC and Switching Characteristics
Applies to 1.2 V DC Core Voltage  

Table 2-49 • 2.5 LVCMOS Low Slew – Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3 V

Drive Strength Speed Grade tDOUT tDP tDIN tPY tPYS tEOUT tZL tZH tLZ tHZ Units

2 mA STD 1.55 4.61 0.26 1.21 1.39 1.10 4.55 4.61 2.15 2.43 ns

4 mA STD 1.55 4.61 0.26 1.21 1.39 1.10 4.55 4.61 2.15 2.43 ns

6 mA STD 1.55 3.86 0.26 1.21 1.39 1.10 3.82 3.86 2.41 2.89 ns

8 mA STD 1.55 3.86 0.26 1.21 1.39 1.10 3.82 3.86 2.41 2.89 ns

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

Table 2-50 • 2.5 V LVCMOS High Slew – Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 2.3 V

Drive Strength Speed Grade tDOUT tDP tDIN tPY tPYS tEOUT tZL tZH tLZ tHZ Units

2 mA STD 1.55 2.68 0.26 1.21 1.39 1.10 2.72 2.54 2.15 2.51 ns 

4 mA STD 1.55 2.68 0.26 1.21 1.39 1.10 2.72 2.54 2.15 2.51 ns 

6 mA STD 1.55 2.30 0.26 1.21 1.39 1.10 2.33 2.04 2.41 2.99 ns 

8 mA STD 1.55 2.30 0.26 1.21 1.39 1.10 2.33 2.04 2.41 2.99 ns 

Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
2-34 Revision 19



IGLOO nano DC and Switching Characteristics
1.2 V DC Core Voltage

Table 2-77 • Output Enable Register Propagation Delays
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.14 V

Parameter Description Std. Units

tOECLKQ Clock-to-Q of the Output Enable Register 1.10 ns

tOESUD Data Setup Time for the Output Enable Register 1.15 ns

tOEHD Data Hold Time for the Output Enable Register 0.00 ns

tOECLR2Q Asynchronous Clear-to-Q of the Output Enable Register 1.65 ns

tOEPRE2Q Asynchronous Preset-to-Q of the Output Enable Register 1.65 ns

tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register 0.00 ns

tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register 0.24 ns

tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register 0.00 ns

tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register 0.24 ns

tOEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19 ns

tOEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.19 ns

tOECKMPWH Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31 ns

tOECKMPWL Clock Minimum Pulse Width LOW for the Output Enable Register 0.28 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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IGLOO nano Low Power Flash FPGAs
Timing Characteristics

1.5 V DC Core Voltage

Figure 2-20 • Output DDR Timing Diagram

116

1

7

2

8

3

9 10

4 5

2 8 3 9

tDDROREMCLR

tDDROHD1tDDROREMCLR

tDDROHD2tDDROSUD2

tDDROCLKQ

tDDRORECCLR

CLK

Data_R

Data_F

CLR

Out

tDDROCLR2Q

7 104

Table 2-82 • Output DDR Propagation Delays
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. Units

tDDROCLKQ Clock-to-Out of DDR for Output DDR 1.07 ns

tDDROSUD1 Data_F Data Setup for Output DDR 0.67 ns

tDDROSUD2 Data_R Data Setup for Output DDR 0.67 ns

tDDROHD1 Data_F Data Hold for Output DDR 0.00 ns

tDDROHD2 Data_R Data Hold for Output DDR 0.00 ns

tDDROCLR2Q Asynchronous Clear-to-Out for Output DDR 1.38 ns

tDDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 ns

tDDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.23 ns

tDDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.19 ns

tDDROCKMPWH Clock Minimum Pulse Width HIGH for the Output DDR 0.31 ns

tDDROCKMPWL Clock Minimum Pulse Width LOW for the Output DDR 0.28 ns

FDDOMAX 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 2-6 for derating values.
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IGLOO nano DC and Switching Characteristics
Figure 2-32 • RAM Reset. Applicable to Both RAM4K9 and RAM512x18.

CLK

RESET

DOUT|RD Dn

tCYC

tCKH tCKL

tRSTBQ

Dm
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IGLOO nano Low Power Flash FPGAs
1.2 V DC Core Voltage

Table 2-104 • RAM4K9
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.14 V

Parameter Description Std. Units

tAS Address setup time 1.28 ns

tAH Address hold time 0.25 ns

tENS REN, WEN setup time 1.25 ns

tENH REN, WEN hold time 0.25 ns

tBKS BLK setup time 2.54 ns

tBKH BLK hold time 0.25 ns

tDS Input data (DIN) setup time 1.10 ns

tDH Input data (DIN) hold time 0.55 ns

tCKQ1 Clock HIGH to new data valid on DOUT (output retained, WMODE = 0) 5.51 ns

Clock HIGH to new data valid on DOUT (flow-through, WMODE = 1) 4.77 ns

tCKQ2 Clock HIGH to new data valid on DOUT (pipelined) 2.82 ns

tC2CWWL
1 Address collision clk-to-clk delay for reliable write after write on same address;

applicable to closing edge
0.30 ns

tC2CRWH
1 Address collision clk-to-clk delay for reliable read access after write on same address;

applicable to opening edge
0.89 ns

tC2CWRH
1 Address collision clk-to-clk delay for reliable write access after read on same address;

applicable to opening edge
1.01 ns

tRSTBQ RESET LOW to data out LOW on DOUT (flow-through) 3.21 ns

RESET LOW to data out LOW on DO (pipelined) 3.21 ns

tREMRSTB RESET removal 0.93 ns

tRECRSTB RESET recovery 4.94 ns

tMPWRSTB RESET minimum pulse width 1.18 ns

tCYC Clock cycle time 10.90 ns

FMAX Maximum frequency 92 MHz

Notes:

1. For more information, refer to the application note AC374: Simultaneous Read-Write Operations in Dual-Port SRAM for
Flash-Based FPGAs and SoC FPGAs App Note.

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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IGLOO nano Low Power Flash FPGAs
FIFO

Figure 2-33 • FIFO Model
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IGLOO nano DC and Switching Characteristics
1.2 V DC Core Voltage

Table 2-107 • FIFO
Worst Commercial-Case Conditions: TJ = 70°C, VCC = 1.14 V

Parameter Description Std. Units

tENS REN, WEN Setup Time 3.44 ns

tENH REN, WEN Hold Time 0.26 ns

tBKS BLK Setup Time 0.30 ns

tBKH BLK Hold Time 0.00 ns

tDS Input Data (DI) Setup Time 1.30 ns

tDH Input Data (DI) Hold Time 0.41 ns

tCKQ1 Clock High to New Data Valid on RD (flow-through) 5.67 ns

tCKQ2 Clock High to New Data Valid on RD (pipelined) 3.02 ns

tRCKEF RCLK High to Empty Flag Valid 6.02 ns

tWCKFF WCLK High to Full Flag Valid 5.71 ns

tCKAF Clock High to Almost Empty/Full Flag Valid 22.17 ns

tRSTFG RESET LOW to Empty/Full Flag Valid 5.93 ns

tRSTAF RESET LOW to Almost Empty/Full Flag Valid 21.94 ns

tRSTBQ RESET LOW to Data Out Low on RD (flow-through) 3.41 ns

RESET LOW to Data Out Low on RD (pipelined) 4.09 3.41

tREMRSTB RESET Removal 1.02 ns

tRECRSTB RESET Recovery 5.48 ns

tMPWRSTB RESET Minimum Pulse Width 1.18 ns

tCYC Clock Cycle Time 10.90 ns

FMAX Maximum Frequency for FIFO 92 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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IGLOO nano Low Power Flash FPGAs
UC81

Pin Number
AGLN030Z 
Function

A1 IO00RSB0

A2 IO02RSB0

A3 IO06RSB0

A4 IO11RSB0

A5 IO16RSB0

A6 IO19RSB0

A7 IO22RSB0

A8 IO24RSB0

A9 IO26RSB0

B1 IO81RSB1

B2 IO04RSB0

B3 IO10RSB0

B4 IO13RSB0

B5 IO15RSB0

B6 IO20RSB0

B7 IO21RSB0

B8 IO28RSB0

B9 IO25RSB0

C1 IO79RSB1

C2 IO80RSB1

C3 IO08RSB0

C4 IO12RSB0

C5 IO17RSB0

C6 IO14RSB0

C7 IO18RSB0

C8 IO29RSB0

C9 IO27RSB0

D1 IO74RSB1

D2 IO76RSB1

D3 IO77RSB1

D4 VCC

D5 VCCIB0

D6 GND

D7 IO23RSB0

D8 IO31RSB0

D9 IO30RSB0

E1 GEB0/IO71RSB1

E2 GEA0/IO72RSB1

E3 GEC0/IO73RSB1

E4 VCCIB1

E5 VCC

E6 VCCIB0

E7 GDC0/IO32RSB0

E8 GDA0/IO33RSB0

E9 GDB0/IO34RSB0

F1 IO68RSB1

F2 IO67RSB1

F3 IO64RSB1

F4 GND

F5 VCCIB1

F6 IO47RSB1

F7 IO36RSB0

F8 IO38RSB0

F9 IO40RSB0

G1 IO65RSB1

G2 IO66RSB1

G3 IO57RSB1

G4 IO53RSB1

G5 IO49RSB1

G6 IO45RSB1

G7 IO46RSB1

G8 VJTAG

G9 TRST

H1 IO62RSB1

H2 FF/IO60RSB1

H3 IO58RSB1

H4 IO54RSB1

H5 IO48RSB1

H6 IO43RSB1

H7 IO42RSB1

UC81

Pin Number
AGLN030Z 
Function

H8 TDI

H9 TDO

J1 IO63RSB1

J2 IO61RSB1

J3 IO59RSB1

J4 IO56RSB1

J5 IO52RSB1

J6 IO44RSB1

J7 TCK

J8 TMS

J9 VPUMP

UC81

Pin Number
AGLN030Z 
Function
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Package Pin Assignments
CS81

Pin Number AGLN250Z Function

A1 GAA0/IO00RSB0

A2 GAA1/IO01RSB0

A3 GAC0/IO04RSB0

A4 IO07RSB0

A5 IO09RSB0

A6 IO12RSB0

A7 GBB0/IO16RSB0

A8 GBA1/IO19RSB0

A9 GBA2/IO20RSB1

B1 GAA2/IO67RSB3

B2 GAB0/IO02RSB0

B3 GAC1/IO05RSB0

B4 IO06RSB0

B5 IO10RSB0

B6 GBC0/IO14RSB0

B7 GBB1/IO17RSB0

B8 IO21RSB1

B9 GBB2/IO22RSB1

C1 GAB2/IO65RSB3

C2 IO66RSB3

C3 GND

C4 IO08RSB0

C5 IO11RSB0

C6 GND

C7 GBA0/IO18RSB0

C8 GBC2/IO23RSB1

C9 IO24RSB1

D1 GAC2/IO63RSB3

D2 IO64RSB3

D3 GFA2/IO56RSB3

D4 VCC

D5 VCCIB0

D6 GND

D7 IO30RSB1

D8 GCC1/IO25RSB1

D9 GCC0/IO26RSB1

E1 GFB0/IO59RSB3

E2 GFB1/IO60RSB3

E3 GFA1/IO58RSB3

E4 VCCIB3

E5 VCC

E6 VCCIB1

E7 GCA0/IO28RSB1

E8 GCA1/IO27RSB1

E9 GCB2/IO29RSB1

F1* VCCPLF

F2* VCOMPLF

F3 GND

F4 GND

F5 VCCIB2

F6 GND

F7 GDA1/IO33RSB1

F8 GDC1/IO31RSB1

F9 GDC0/IO32RSB1

G1 GEA0/IO51RSB3

G2 GEC1/IO54RSB3

G3 GEC0/IO53RSB3

G4 IO45RSB2

G5 IO42RSB2

G6 IO37RSB2

G7 GDB2/IO35RSB2

G8 VJTAG

G9 TRST

H1 GEA1/IO52RSB3

H2 FF/GEB2/IO49RSB2

H3 IO47RSB2

H4 IO44RSB2

H5 IO41RSB2

H6 IO39RSB2

H7 GDA2/IO34RSB2

H8 TDI

H9 TDO

CS81

Pin Number AGLN250Z Function

J1 GEA2/IO50RSB2

J2 GEC2/IO48RSB2

J3 IO46RSB2

J4 IO43RSB2

J5 IO40RSB2

J6 IO38RSB2

J7 TCK

J8 TMS

J9 VPUMP

CS81

Pin Number AGLN250Z Function
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Note: * Pin numbers F1 and F2 must be connected to ground because a PLL is not supported for AGLN250Z-CS81.



IGLOO nano Low Power Flash FPGAs
QN48

Note
For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx.

Notes:

1. This is the bottom view of the package.
2. The die attach paddle of the package is tied to ground (GND).

48

1

Pin 1
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IGLOO nano Low Power Flash FPGAs
QN48

Pin Number AGLN030Z Function

1 IO82RSB1

2 GEC0/IO73RSB1

3 GEA0/IO72RSB1

4 GEB0/IO71RSB1

5 GND

6 VCCIB1

7 IO68RSB1

8 IO67RSB1

9 IO66RSB1

10 IO65RSB1

11 IO64RSB1

12 IO62RSB1

13 IO61RSB1

14 FF/IO60RSB1

15 IO57RSB1

16 IO55RSB1

17 IO53RSB1

18 VCC

19 VCCIB1

20 IO46RSB1

21 IO42RSB1

22 TCK

23 TDI

24 TMS

25 VPUMP

26 TDO

27 TRST

28 VJTAG

29 IO38RSB0

30 GDB0/IO34RSB0

31 GDA0/IO33RSB0

32 GDC0/IO32RSB0

33 VCCIB0

34 GND

35 VCC

36 IO25RSB0

37 IO24RSB0

38 IO22RSB0

39 IO20RSB0

40 IO18RSB0

41 IO16RSB0

42 IO14RSB0

43 IO10RSB0

44 IO08RSB0

45 IO06RSB0

46 IO04RSB0

47 IO02RSB0

48 IO00RSB0

QN48

Pin Number AGLN030Z Function
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Datasheet Information
Revision 12
(March 2012)

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
34663).

I, 1-2

Notes indicating that AGLN015 is not recommended for new designs have been added
(SAR 35759).

Notes indicating that nano-Z devices are not recommended for new designs have been
added. The "Devices Not Recommended For New Designs" section is new (SAR
36759).

III, IV

Revision 12
(continued)

The Y security option and Licensed DPA Logo were added to the "IGLOO nano Ordering
Information" section. The trademarked Licensed DPA Logo identifies that a product is
covered by a DPA counter-measures license from Cryptography Research (SAR 34722).

IV

The following sentence was removed from the "Advanced Architecture" section: "In
addition, extensive on-chip programming circuitry enables rapid, single-voltage (3.3 V)
programming of IGLOO nano devices via an IEEE 1532 JTAG interface" (SAR 34683).

1-3

The "Specifying I/O States During Programming" section is new (SAR 34694). 1-9

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 nano FPGA Fabric User's
Guide (SAR 34732). 

2-12

Figure 2-4 has been modified for DIN waveform; the Rise and Fall time label has been
changed to tDIN (37106).

2-16

The AC Loading figures in the "Single-Ended I/O Characteristics" section were updated
to match tables in the "Summary of I/O Timing Characteristics – Default I/O Software
Settings" section (SAR 34885).

2-26, 
2-20

The notes regarding drive strength in the "Summary of I/O Timing Characteristics –
Default I/O Software Settings" section, "3.3 V LVCMOS Wide Range" section and "1.2 V
LVCMOS Wide Range" section tables were revised for clarification. They now state that
the minimum drive strength for the default software configuration when run in wide range
is ±100 µA. The drive strength displayed in software is supported in normal range only.
For a detailed I/V curve, refer to the IBIS models (SAR 34765).

2-20, 
2-29, 
2-40

Added values for minimum pulse width and removed the FRMAX row from Table 2-88
through Table 2-99 in the "Global Tree Timing Characteristics" section. Use the software
to determine the FRMAX for the device you are using (SAR 36953).

2-64 to 
2-69

Table 2-100 • IGLOO nano CCC/PLL Specification and Table 2-101 • IGLOO nano
CCC/PLL Specification were updated. A note was added 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 34817).

2-70 
and 
2-71

The port names in the SRAM "Timing Waveforms", SRAM "Timing Characteristics"
tables, Figure 2-36 • FIFO Reset, and the FIFO "Timing Characteristics" tables were
revised to ensure consistency with the software names (SAR 35754).

Reference was made to a new application note, Simultaneous Read-Write Operations in
Dual-Port SRAM for Flash-Based cSoCs and FPGAs, which covers these cases in detail
(SAR 34865).

2-74, 
2-77, 
2-85

The "Pin Descriptions" chapter has been added (SAR 34770). 3-1

Package names used in the "Package Pin Assignments" section were revised to match
standards given in Package Mechanical Drawings (SAR 34770).

4-1
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Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any
liability whatsoever arising out of the application or use of any product or circuit. The products sold
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