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IGLOO PLUS DC and Switching Characteristics
Figure 2-4 • Input Buffer Timing Model and Delays (example)
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IGLOO PLUS DC and Switching Characteristics
Figure 2-6 • Tristate Output Buffer Timing Model and Delays (example)

D

CLK

Q

D

CLK

Q

10% VCCI

tZL

Vtrip

50%

tHZ
90% VCCI

tZH

Vtrip

50% 50% tLZ

50%

EOUT

PAD

D

E
50%

tEOUT (R)

50%
tEOUT (F)

PAD
DOUT

EOUT

D

I/O Interface

E

tEOUT

tZLS

Vtrip

50%

tZHS

Vtrip

50%EOUT

PAD

D

E 50% 50%tEOUT (R) tEOUT (F)

50%

VCC

VCC

VCC

VCCI

VCC

VCC

VCC

VOH

VOL

VOL

tZL, tZH, tHZ, tLZ, tZLS, tZHS

tEOUT = MAX(tEOUT(r), tEOUT(f))
2-18 Revision 17



IGLOO PLUS DC and Switching Characteristics
Detailed I/O DC Characteristics  

Table 2-27 • Input Capacitance

Symbol Definition Conditions Min. Max. Units

CIN Input capacitance VIN = 0, f = 1.0 MHz 8 pF

CINCLK Input capacitance on the clock pin VIN = 0, f = 1.0 MHz 8 pF

Table 2-28 • I/O Output Buffer Maximum Resistances 1

Standard Drive Strength
RPULL-DOWN 

() 2
RPULL-UP

() 3

3.3 V LVTTL / 3.3V LVCMOS 2 mA 100 300

4 mA 100 300

6 mA 50 150

8 mA 50 150

12 mA 25 75

16 mA 25 75

3.3 V LVCMOS Wide Range 100 µA Same as equivalent software default drive

2.5 V LVCMOS 2 mA 100 200

4 mA 100 200

6 mA 50 100

8 mA 50 100

12 mA 25 50

1.8 V LVCMOS 2 mA 200 225

4 mA 100 112

6 mA 50 56

8 mA 50 56

1.5 V LVCMOS 2 mA 200 224

4 mA 100 112

1.2 V LVCMOS 2 mA 157.5 163.8

1.2 V LVCMOS Wide Range4 100 µA 157.5 163.8

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 model on the Microsemi SoC Products Group website 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

4. Applicable to IGLOO PLUS V2 devices operating at VCCI  VCC.
2-24 Revision 17
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IGLOO PLUS DC and Switching Characteristics
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 2-31 • Duration of Short Circuit Event before Failure

Temperature Time before Failure

–40°C > 20 years

0°C > 20 years

25°C > 20 years

70°C 5 years

85°C 2 years

100°C 6 months

Table 2-32 • Schmitt Trigger Input Hysteresis
Hysteresis Voltage Value (Typ.) for Schmitt Mode Input Buffers

Input Buffer Configuration Hysteresis Value (typ.)

3.3 V LVTTL/LVCMOS (Schmitt trigger mode) 240 mV

2.5 V LVCMOS (Schmitt trigger mode) 140 mV

1.8 V LVCMOS (Schmitt trigger mode) 80 mV

1.5 V LVCMOS (Schmitt trigger mode) 60 mV

1.2 V LVCMOS (Schmitt trigger mode) 40 mV

Table 2-33 • I/O Input Rise Time, Fall Time, and Related I/O Reliability

Input Buffer
Input Rise/Fall Time 

(min.)
Input Rise/Fall Time 

(max.) Reliability

LVTTL/LVCMOS (Schmitt trigger
disabled)

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

LVTTL/LVCMOS (Schmitt trigger
enabled)

No requirement No requirement, but input 
noise voltage cannot 

exceed Schmitt 
hysteresis.

20 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.
2-26 Revision 17



IGLOO PLUS Low Power Flash FPGAs
Applies to 1.2 V DC Core Voltage  

Table 2-44 • 3.3 V LVCMOS Wide Range Low Slew – Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V

Drive 
Strength

Equivalent 
Software 
Default 
Drive 

Strength 
Option1

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

100 µA 4 mA STD 0.98 6.68 0.19 1.32 1.92 0.67 6.68 5.74 3.13 3.47 ns 

100 µA 6 mA STD 0.98 5.51 0.19 1.32 1.92 0.67 5.51 4.94 3.48 4.11 ns

100 µA 8 mA STD 0.98 5.51 0.19 1.32 1.92 0.67 5.51 4.94 3.48 4.11 ns 

100 µA 12 mA STD 0.98 4.75 0.19 1.32 1.92 0.67 4.75 4.36 3.73 4.52 ns 

100 µA 16 mA STD 0.98 4.75 0.19 1.32 1.92 0.67 4.75 4.36 3.73 4.52 ns 

Notes:

1. The minimum drive strength for any 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.

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

Table 2-45 • 3.3 V LVCMOS Wide Range High Slew – Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V

Drive 
Strength

Equivalent 
Software 
Default 
Drive 

Strength 
Option1

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

100 µA 4 mA STD 0.98 4.16 0.19 1.32 1.92 0.67 4.16 3.32 3.12 3.66 ns 

100 µA 6 mA STD 0.98 3.54 0.19 1.32 1.92 0.67 3.54 2.79 3.48 4.31 ns 

100 µA 8 mA STD 0.98 3.54 0.19 1.32 1.92 0.67 3.54 2.79 3.48 4.31 ns 

100 µA 12 mA STD 0.98 3.21 0.19 1.32 1.92 0.67 3.21 2.52 3.73 4.73 ns 

100 µA 16 mA STD 0.98 3.21 0.19 1.32 1.92 0.67 3.21 2.52 3.73 4.73 ns 

Notes:

1. The minimum drive strength for any 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.

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

3. Software default selection highlighted in gray.
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IGLOO PLUS Low Power Flash FPGAs
Timing Characteristics

Applies to 1.5 V DC Core Voltage  

Applies to 1.2 V DC Core Voltage  

Table 2-54 • 1.8 V LVCMOS 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 = 1.7 V

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

2 mA STD 0.97 5.89 0.18 1.00 1.43 0.66 6.01 5.43 1.78 1.30 ns 

4 mA STD 0.97 4.82 0.18 1.00 1.43 0.66 4.92 4.56 2.08 2.08 ns 

6 mA STD 0.97 4.13 0.18 1.00 1.43 0.66 4.21 3.96 2.30 2.46 ns 

8 mA STD 0.97 4.13 0.18 1.00 1.43 0.66 4.21 3.96 2.30 2.46 ns 

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

Table 2-55 • 1.8 V LVCMOS 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 = 1.7 V

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

2 mA STD 0.97 2.82 0.18 1.00 1.43 0.66 2.88 2.78 1.78 1.35 ns 

4 mA STD 0.97 2.30 0.18 1.00 1.43 0.66 2.35 2.11 2.08 2.15 ns 

6 mA STD 0.97 2.00 0.18 1.00 1.43 0.66 2.04 1.76 2.29 2.55 ns 

8 mA STD 0.97 2.00 0.18 1.00 1.43 0.66 2.04 1.76 2.29 2.55 ns 

Notes:

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

Table 2-56 • 1.8 V 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 = 1.7 V

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

2 mA STD 0.98 6.43 0.19 1.12 1.61 0.67 6.54 5.93 2.19 1.88 ns 

4 mA STD 0.98 5.33 0.19 1.12 1.61 0.67 5.41 5.03 2.50 2.68 ns 

6 mA STD 0.98 4.61 0.19 1.12 1.61 0.67 4.69 4.41 2.72 3.07 ns 

8 mA STD 0.98 4.61 0.19 1.12 1.61 0.67 4.69 4.41 2.72 3.07 ns 

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

Table 2-57 • 1.8 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 = 1.7 V

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

2 mA STD 0.98 3.30 0.19 1.12 1.61 0.67 3.34 3.21 2.19 1.93 ns 

4 mA STD 0.98 2.76 0.19 1.12 1.61 0.67 2.79 2.51 2.50 2.76 ns 

6 mA STD 0.98 2.45 0.19 1.12 1.61 0.67 2.48 2.16 2.71 3.16 ns 

8 mA STD 0.98 2.45 0.19 1.12 1.61 0.67 2.48 2.16 2.71 3.16 ns 

Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
2. Software default selection highlighted in gray.
Revision 17 2-35



IGLOO PLUS DC and Switching Characteristics
1.2 V LVCMOS (JESD8-12A)
Low-Voltage CMOS for 1.2 V complies with the LVCMOS standard JESD8-12A for general purpose 1.2 V
applications. It uses a 1.2 V input buffer and a push-pull output buffer.

Timing Characteristics

Applies to 1.2 V DC Core Voltage  

Table 2-64 • Minimum and Maximum DC Input and Output Levels 

1.2 V
LVCMOS1 VIL VIH VOL VOH IOL IOH IOSL IOSH IIL2 IIH3

Drive
Strength

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V mA mA

Max.
mA4

Max.
mA4 µA5 µA5

2 mA  –0.3  0.35 * VCCI  0.65 * VCCI 3.6  0.25 * VCCI  0.75 * VCCI 2 2 20 26  10  10 

Notes:

1. Applicable to IGLOO nano V2 devices operating at VCCI VCC.
2. IIL is the input leakage current per I/O pin over recommended operation conditions where –0.3 V < VIN < VIL.

3. IIH 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.

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

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

6. Software default selection highlighted in gray.

Figure 2-11 • AC Loading

Table 2-65 • AC Waveforms, Measuring Points, and Capacitive Loads

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

0 1.2 0.6 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

Table 2-66 • 1.2 V LVCMOS Low Slew 
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V

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

2 mA STD 0.98 8.27 0.19 1.57 2.34 0.67 7.94 6.77 3.00 3.11 ns 

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

Table 2-67 • 1.2 V LVCMOS High Slew 
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI = 1.14 V

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

2 mA STD 0.98 3.38 0.19 1.57 2.34 0.67 3.26 2.78 2.99 3.24 ns 

Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
2. Software default selection highlighted in gray.
2-38 Revision 17



IGLOO PLUS DC and Switching Characteristics
Table 2-72 • Parameter Definition and Measuring Nodes

Parameter Name Parameter Definition
Measuring Nodes

(from, to)*

tOCLKQ Clock-to-Q of the Output Data Register H, DOUT

tOSUD Data Setup Time for the Output Data Register F, H

tOHD Data Hold Time for the Output Data Register F, H

tOPRE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT

tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H

tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H

tOECLKQ Clock-to-Q of the Output Enable Register H, EOUT

tOESUD Data Setup Time for the Output Enable Register J, H

tOEHD Data Hold Time for the Output Enable Register J, H

tOEPRE2Q Asynchronous Preset-to-Q of the Output Enable Register I, EOUT

tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register I, H

tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H

tICLKQ Clock-to-Q of the Input Data Register A, E

tISUD Data Setup Time for the Input Data Register C, A

tIHD Data Hold Time for the Input Data Register C, A

tIPRE2Q Asynchronous Preset-to-Q of the Input Data Register D, E

tIREMPRE Asynchronous Preset Removal Time for the Input Data Register D, A

tIRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

Note: *See Figure 2-12 on page 2-41 for more information.
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IGLOO PLUS DC and Switching Characteristics
1.2 V DC Core Voltage

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

Parameter Description Std. Units

tOCLKQ Clock-to-Q of the Output Data Register 1.03 ns

tOSUD Data Setup Time for the Output Data Register 0.52 ns

tOHD Data Hold Time for the Output Data Register 0.00 ns

tOCLR2Q Asynchronous Clear-to-Q of the Output Data Register 1.22 ns

tOPRE2Q Asynchronous Preset-to-Q of the Output Data Register 1.31 ns

tOREMCLR Asynchronous Clear Removal Time for the Output Data Register 0.00 ns

tORECCLR Asynchronous Clear Recovery Time for the Output Data Register 0.24 ns

tOREMPRE Asynchronous Preset Removal Time for the Output Data Register 0.00 ns

tORECPRE Asynchronous Preset Recovery Time for the Output Data Register 0.24 ns

tOWCLR Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.19 ns

tOWPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.19 ns

tOCKMPWH Clock Minimum Pulse Width High for the Output Data Register 0.31 ns

tOCKMPWL Clock Minimum Pulse Width Low for the Output Data Register 0.28 ns

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

Table 2-79 • 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 1.06 ns

tOESUD Data Setup Time for the Output Enable Register 0.52 ns

tOEHD Data Hold Time for the Output Enable Register 0.00 ns

tOECLR2Q Asynchronous Clear-to-Q of the Output Enable Register 1.25 ns

tOEPRE2Q Asynchronous Preset-to-Q of the Output Enable Register 1.36 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 2-6 for derating values.
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Table 2-94 • 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
0.32 ns

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

applicable to opening edge
0.44 ns 

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

RESET Low to data out Low on DOUT (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 Simultaneous Read-Write Operations in Dual-Port SRAM for Flash-
Based cSoCs and FPGAs.

2. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Timing Characteristics
1.5 V DC Core Voltage

Table 2-96 • FIFO
Worst Commercial-Case Conditions: TJ = 70°C, VCC = 1.425 V

Parameter Description Std. Units

tENS REN, WEN Setup Time 1.66 ns

tENH REN, WEN Hold Time 0.13 ns

tBKS BLK Setup Time 0.30 ns

tBKH BLK Hold Time 0.00 ns

tDS Input Data (WD) Setup Time 0.63 ns

tDH Input Data (WD) Hold Time 0.20 ns

tCKQ1 Clock High to New Data Valid on RD (flow-through) 2.77 ns

tCKQ2 Clock High to New Data Valid on RD (pipelined) 1.50 ns

tRCKEF RCLK High to Empty Flag Valid 2.94 ns

tWCKFF WCLK High to Full Flag Valid 2.79 ns

tCKAF Clock High to Almost Empty/Full Flag Valid 10.71 ns

tRSTFG RESET Low to Empty/Full Flag Valid 2.90 ns

tRSTAF RESET Low to Almost Empty/Full Flag Valid 10.60 ns

tRSTBQ RESET Low to Data Out Low on RD (flow-through) 1.68 ns

RESET Low to Data Out Low on RD (pipelined) 1.68 ns

tREMRSTB RESET Removal 0.51 ns

tRECRSTB RESET Recovery 2.68 ns

tMPWRSTB RESET Minimum Pulse Width 0.68 ns

tCYC Clock Cycle Time 6.24 ns

FMAX Maximum Frequency for FIFO 160 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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Embedded FlashROM Characteristics

Timing Characteristics
1.5 V DC Core Voltage

1.2 V DC Core Voltage

Figure 2-37 • Timing Diagram

A0 A1

tSU

tHOLD

tSU

tHOLD

tSU

tHOLD

tCKQ2 tCKQ2 tCKQ2

CLK

Address

Data D0 D0 D1

Table 2-98 • Embedded FlashROM Access Time
Worst Commercial-Case Conditions: TJ = 70°C, VCC = 1.425 V

Parameter Description Std. Units 

tSU Address Setup Time 0.57 ns 

tHOLD Address Hold Time 0.00 ns 

tCK2Q Clock to Out 17.58 ns 

FMAX Maximum Clock Frequency 15 MHz

Table 2-99 • Embedded FlashROM Access Time
Worst Commercial-Case Conditions: TJ = 70°C, VCC = 1.14 V

Parameter Description Std. Units 

tSU Address Setup Time 0.59 ns 

tHOLD Address Hold Time 0.00 ns 

tCK2Q Clock to Out 30.94 ns 

FMAX Maximum Clock Frequency 10 MHz
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IGLOO PLUS Low Power Flash FPGAs
FF  Flash*Freeze Mode Activation Pin
The FF pin is a dedicated input pin used to enter and exit Flash*Freeze mode. The FF pin is active low,
has the same characteristics as a single-ended I/O, and must meet the maximum rise and fall times.
When Flash*Freeze mode is not used in the design, the FF pin is available as a regular I/O. 

When Flash*Freeze mode is used, the FF pin must not be left floating to avoid accidentally entering
Flash*Freeze mode. While in Flash*Freeze mode, the Flash*Freeze pin should be constantly asserted. 

The Flash*Freeze pin can be used with any single-ended I/O standard supported by the I/O bank in
which the pin is located, and input signal levels compatible with the I/O standard selected. The FF pin
should be treated as a sensitive asynchronous signal. When defining pin placement and board layout,
simultaneously switching outputs (SSOs) and their effects on sensitive asynchronous pins must be
considered.

Unused FF or I/O pins are tristated with weak pull-up. This default configuration applies to both
Flash*Freeze mode and normal operation mode. No user intervention is required.

Table 3-1 shows the Flash*Freeze pin location on the available packages for IGLOO and ProASIC3L
devices. The Flash*Freeze pin location is independent of device (except for a PQ208 package), allowing
migration to larger or smaller IGLOO devices while maintaining the same pin location on the board. Refer
to the "Flash*Freeze Technology and Low Power Modes" chapter of the IGLOO PLUS Device Family
User’s Guide for more information on I/O states during Flash*Freeze mode.

Table 3-1 • Flash*Freeze Pin Location in IGLOO PLUS Devices

Package Flash*Freeze Pin

CS281 W2

CS201 R4

CS289 U1

VQ128 34

VQ176 47
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4 – Package Pin Assignments

VQ128

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

Pin information is in the "Pin Descriptions" chapter of the IGLOO PLUS FPGA Fabric User’s Guide.

Note: This is the top view of the package.

1

128-Pin
VQFP

128
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Package Pin Assignments
G13 IO64RSB1

G14 IO69RSB1

G15 IO78RSB1

G16 IO76RSB1

G17 GND

H1 VCOMPLF

H2 GFB0/IO191RSB3

H3 IO195RSB3

H4 IO197RSB3

H5 IO199RSB3

H6 GFB1/IO192RSB3

H7 GND

H8 GND

H9 GND

H10 GND

H11 GND

H12 GCC1/IO79RSB1

H13 IO74RSB1

H14 GCA0/IO84RSB1

H15 VCCIB1

H16 GCA2/IO85RSB1

H17 GCC0/IO80RSB1

J1 VCCPLF

J2 GFA1/IO190RSB3

J3 VCCIB3

J4 IO185RSB3

J5 IO183RSB3

J6 IO181RSB3

J7 VCC

J8 GND

J9 GND

J10 GND

J11 VCC

J12 GCB2/IO86RSB1

J13 GCB1/IO81RSB1

J14 IO90RSB1

J15 IO89RSB1

J16 GCB0/IO82RSB1

CS289

Pin Number AGLP125 Function

J17 GCA1/IO83RSB1

K1 GND

K2 GFA0/IO189RSB3

K3 GFB2/IO187RSB3

K4 IO179RSB3

K5 IO175RSB3

K6 IO177RSB3

K7 GND

K8 GND

K9 GND

K10 GND

K11 GND

K12 IO88RSB1

K13 IO94RSB1

K14 IO95RSB1

K15 IO93RSB1

K16 GND

K17 GCC2/IO87RSB1

L1 GFA2/IO188RSB3

L2 GFC2/IO186RSB3

L3 IO182RSB3

L4 GND

L5 IO173RSB3

L6 GEC1/IO170RSB3

L7 GND

L8 GND

L9 VCC

L10 GND

L11 GND

L12 GDC1/IO99RSB1

L13 GDB1/IO101RSB1

L14 VCCIB1

L15 IO98RSB1

L16 IO92RSB1

L17 IO91RSB1

M1 IO184RSB3

M2 VCCIB3

M3 IO176RSB3

CS289

Pin Number AGLP125 Function

M4 IO172RSB3

M5 GEB0/IO167RSB3

M6 GEB1/IO168RSB3

M7 IO159RSB2

M8 IO161RSB2

M9 IO135RSB2

M10 IO128RSB2

M11 IO121RSB2

M12 IO113RSB2

M13 GDA1/IO103RSB1

M14 GDA0/IO104RSB1

M15 IO97RSB1

M16 IO96RSB1

M17 VCCIB1

N1 IO180RSB3

N2 IO178RSB3

N3 GEC0/IO169RSB3

N4 GEA0/IO165RSB3

N5 GND

N6 IO156RSB2

N7 IO148RSB2

N8 IO144RSB2

N9 IO137RSB2

N10 VCCIB2

N11 IO119RSB2

N12 IO111RSB2

N13 GDB2/IO106RSB2

N14 IO109RSB2

N15 GND

N16 GDB0/IO102RSB1

N17 GDC0/IO100RSB1

P1 IO174RSB3

P2 IO171RSB3

P3 GND

P4 IO160RSB2

P5 IO157RSB2

P6 IO154RSB2

P7 IO152RSB2

CS289

Pin Number AGLP125 Function
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IGLOO PLUS Low Power Flash FPGAs
P8 GND

P9 IO132RSB2

P10 IO125RSB2

P11 IO126RSB2

P12 IO112RSB2

P13 VCCIB2

P14 IO108RSB2

P15 GDA2/IO105RSB2

P16 GDC2/IO107RSB2

P17 VJTAG

R1 GND

R2 GEA2/IO164RSB2

R3 IO158RSB2

R4 IO155RSB2

R5 IO150RSB2

R6 VCCIB2

R7 IO145RSB2

R8 IO141RSB2

R9 IO134RSB2

R10 IO130RSB2

R11 GND

R12 IO118RSB2

R13 IO116RSB2

R14 IO114RSB2

R15 IO110RSB2

R16 TMS

R17 TRST

T1 GEA1/IO166RSB3

T2 GEC2/IO162RSB2

T3 IO153RSB2

T4 GND

T5 IO147RSB2

T6 IO143RSB2

T7 IO140RSB2

T8 IO139RSB2

T9 VCCIB2

T10 IO131RSB2

T11 IO127RSB2

CS289

Pin Number AGLP125 Function

T12 IO124RSB2

T13 IO122RSB2

T14 GND

T15 IO115RSB2

T16 TDI

T17 TDO

U1 FF/GEB2/IO163RS
B2

U2 GND

U3 IO151RSB2

U4 IO149RSB2

U5 IO146RSB2

U6 IO142RSB2

U7 GND

U8 IO138RSB2

U9 IO136RSB2

U10 IO133RSB2

U11 IO129RSB2

U12 GND

U13 IO123RSB2

U14 IO120RSB2

U15 IO117RSB2

U16 TCK

U17 VPUMP

CS289

Pin Number AGLP125 Function
Revision 17 4-25



IGLOO PLUS Low Power Flash FPGAs
Revision 11
(continued)

The tables in the "Single-Ended I/O Characteristics" section were updated. Notes
clarifying IIL and IIH were added. 

Tables for 3.3 V LVCMOS and 1.2 V LVCMOS wide range were added (SAR 79370,
SAR 79353, and SAR 79366). 

Notes in the wide range tables state that the minimum drive strength for any
LVCMOS 3.3 V (or LVCMOS 1.2 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 (SAR 25700).

2-27

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

2-32

The tables in the "Input Register" section, "Output Register" section, and "Output
Enable Register" section were updated. The tables in the "VersaTile Characteristics"
section were updated.

2-45 
through 

2-56

The following tables were updated in the "Global Tree Timing Characteristics"
section:

Table 2-85 • AGLP060 Global Resource (1.5 V)

Table 2-86 • AGLP125 Global Resource (1.5 V)

Table 2-88 • AGLP060 Global Resource (1.2 V)

2-58

Table 2-90 • IGLOO PLUS CCC/PLL Specification and Table 2-91 • IGLOO PLUS
CCC/PLL Specification were revised (SAR 79388). VCO output jitter and maximum
peak-to-peak jitter data were changed. Three notes were added to the table in
connection with these changes.

2-61

Figure 2-28 • Write Access after Write onto Same Address and Figure 2-29 • Write
Access after Read onto Same Address were deleted.

N/A

The tables in the "SRAM", "FIFO" and "Embedded FlashROM Characteristics"
sections were updated.

2-68, 
2-78
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IGLOO PLUS Low Power Flash FPGAs
Revision 3 (continued) The table note for Table 2-9 • Quiescent Supply Current (IDD) Characteristics,
IGLOO PLUS Flash*Freeze Mode* to remove the sentence stating that values do
not include I/O static contribution.

2-7

The table note for Table 2-10 • Quiescent Supply Current (IDD) Characteristics,
IGLOO PLUS Sleep Mode* was updated to remove VJTAG and VCCI and the
statement that values do not include I/O static contribution.

2-7

The table note for Table 2-11 • Quiescent Supply Current (IDD) Characteristics,
IGLOO PLUS Shutdown Mode was updated to remove the statement that values
do not include I/O static contribution.

2-7

Note 2 of Table 2-12 • Quiescent Supply Current (IDD), No IGLOO PLUS
Flash*Freeze Mode 1 was updated to include VCCPLL. Table note 4 was
deleted.

2-8

Table 2-13 • Summary of I/O Input Buffer Power (per pin) – Default I/O Software
Settings and Table 2-14 • Summary of I/O Output Buffer Power (per pin) – Default
I/O Software Settings1 were updated to remove static power. The table notes
were updated to reflect that power was measured on VCCI. Table note 2 was
added to Table 2-13 • Summary of I/O Input Buffer Power (per pin) – Default I/O
Software Settings.

2-9, 2-9

Table 2-16 • Different Components Contributing to the Static Power Consumption
in IGLOO PLUS Devices and Table 2-18 • Different Components Contributing to
the Static Power Consumption in IGLOO PLUS Devices were updated to change
the definition for PDC5 from bank static power to bank quiescent power. Table
subtitles were added for Table 2-16 • Different Components Contributing to the
Static Power Consumption in IGLOO PLUS Devices, Table 2-17 • Different
Components Contributing to Dynamic Power Consumption in IGLOO PLUS
Devices, and Table 2-18 • Different Components Contributing to the Static Power
Consumption in IGLOO PLUS Devices.

2-10, 
2-11

The "Total Static Power Consumption—PSTAT" section was revised. 2-12

Table 2-32 • Schmitt Trigger Input Hysteresis is new. 2-26

Packaging v1.3 The "CS281" package drawing is new. 4-13

The "CS281" table for the AGLP125 device is new. 4-13

Revision 3 (continued) The "CS289" package drawing was incorrect. The graphic was showing the
CS281 mechanical drawing and not the CS289 mechanical drawing. This has
now been corrected.

4-17

Revision 2 (Jun 2008)

Packaging v1.2

The "CS289" table for the AGLP030 device is new. 4-17

Revision 1 (Jun 2008)

Packaging v1.1

The "CS289" table for the AGLP060 device is new. 4-20

The "CS289" table for the AGLP125 device is new. 4-23
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