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2 – IGLOO PLUS DC and Switching Characteristics

General Specifications

Operating Conditions
Stresses beyond those listed in Table 2-1 may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Absolute Maximum Ratings are stress ratings only; functional operation of the device at these or any
other conditions beyond those listed under the Recommended Operating Conditions specified in
Table 2-2 on page 2-2 is not implied.  

Table 2-1 • Absolute Maximum Ratings

Symbol Parameter Limits Units

VCC DC core supply voltage –0.3 to 1.65 V

VJTAG JTAG DC voltage –0.3 to 3.75 V

VPUMP Programming voltage –0.3 to 3.75 V

VCCPLL Analog power supply (PLL) –0.3 to 1.65 V

VCCI DC I/O buffer supply voltage –0.3 to 3.75 V

VI1 I/O input voltage –0.3 V to 3.6 V V

TSTG
2 Storage temperature –65 to +150 °C

TJ
2 Junction temperature +125 °C

Notes:

1. The device should be operated within the limits specified by the datasheet. During transitions, the input signal may
undershoot or overshoot according to the limits shown in Table 2-4 on page 2-3.

2. For flash programming and retention maximum limits, refer to Table 2-3 on page 2-3, and for recommended operating
limits, refer to Table 2-2 on page 2-2.
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IGLOO PLUS DC and Switching Characteristics
Ramping up (V2 devices): 0.65 V < trip_point_up < 1.05 V
Ramping down (V2 devices): 0.55 V < trip_point_down < 0.95 V

VCC and VCCI ramp-up trip points are about 100 mV higher than ramp-down trip points. This specifically
built-in hysteresis prevents undesirable power-up oscillations and current surges. Note the following:

• During programming, I/Os become tristated and weakly pulled up to VCCI.

• JTAG supply, PLL power supplies, and charge pump VPUMP supply have no influence on I/O
behavior.

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 PLUS Device Family 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 (except differential inputs) 
but slower because VCCI / VCC are below 
specification. For the same reason, input 
buffers do not meet VIH / VIL levels, and 
output buffers do 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
(except differential

 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.    

Region 4: I/O 
buffers are ON.

I/Os are functional
(except differential inputs) 

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 PLUS 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 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 Device
Pin

Count jc jb

ja

UnitStill Air 1 m/s 2.5 m/s

Chip Scale Package (CSP) AGLP030 CS201 - - 46.3 - - C/W

AGLP060 CS201 7.1 19.7 40.5 35.1 32.9 C/W

AGLP060 CS289 13.9 34.1 48.7 43.5 41.9 C/W

AGLP125 CS289 10.8 27.9 42.2 37.1 35.5 C/W

AGLP125 CS281 11.3 17.6 - - - C/W

Thin Quad Flat Package (VQ) AGLP030 VQ128 18.0 50.0 56.0 49.0 47.0 C/W

AGLP060 VQ176 21.0 55.0 58.0 52.0 50.0 C/W

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

1.5 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 PLUS 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 0.963 0.975 0.989 1.000 1.007 1.011

1.2 0.853 0.865 .0877 0.893 0.893 0.897

1.26 0.781 0.792 0.803 0.813 0.819 0.822
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IGLOO PLUS Low Power Flash FPGAs
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 mode usage.
Microsemi recommends using the Power Calculator 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 2-8 • Power Supply State per Mode

Modes/Power Supplies

Power Supply Configurations

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 PLUS Flash*Freeze Mode*

Core Voltage AGLP030 AGLP060 AGLP125 Units

Typical (25°C) 1.2 V 4 8 13 µA

1.5 V 6 10 18 µA

Note: *IDD includes VCC, VPUMP, VCCI, VJTAG, and VCCPLL currents.

Table 2-10 • Quiescent Supply Current (IDD) Characteristics, IGLOO PLUS Sleep Mode*

ICCI Current Core Voltage AGLP030 AGLP060 AGLP125 Units

VCCI = 1.2 V (per bank) Typical (25°C) 1.2 V 1.7 1.7 1.7 µA

VCCI = 1.5 V (per bank) Typical (25°C) 1.2 V / 1.5 V 1.8 1.8 1.8 µA

VCCI = 1.8 V (per bank) Typical (25°C) 1.2 V / 1.5 V 1.9 1.9 1.9 µA

VCCI = 2.5 V (per bank) Typical (25°C) 1.2 V / 1.5 V 2.2 2.2 2.2 µA

VCCI = 3.3 V (per bank) Typical (25°C) 1.2 V / 1.5 V 2.5 2.5 2.5 µA

Note: *IDD = NBANKS * ICCI

Table 2-11 • Quiescent Supply Current (IDD) Characteristics, IGLOO PLUS Shutdown Mode

Core Voltage AGLP030 AGLP060 AGLP125 Units

Typical (25°C) 1.2 V / 1.5 V 0 0 0 µA
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IGLOO PLUS DC and Switching Characteristics
Figure 2-6 • Tristate Output Buffer Timing Model and Delays (example)
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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
1.2 V LVCMOS Wide Range

Table 2-68 • Minimum and Maximum DC Input and Output Levels 

1.2 V
LVCMOS Wide 
Range1 VIL VIH VOL VOH IOL IOH IOSL IOSH IIL3 IIH4

Drive
Strength

Equivalent 
Software 
Default 
Drive 

Strength 
Option2

Min.
V

Max.
V

Min.
V

Max.
V

Max.
V

Min.
V mA mA

Max.
mA5

Max
mA5 µA6 µA6

100 µA 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 V2 devices only.
2. The minimum drive strength for any 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.

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

4. 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.

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

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

7. Software default selection highlighted in gray.

Table 2-69 • 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.
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IGLOO PLUS Low Power Flash FPGAs
Output Register

Timing Characteristics

1.5 V DC Core Voltage

Figure 2-15 • Output Register Timing Diagram
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Table 2-76 • Output Data Register Propagation Delays
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. Units

tOCLKQ Clock-to-Q of the Output Data Register 0.66 ns

tOSUD Data Setup Time for the Output Data Register 0.33 ns

tOHD Data Hold Time for the Output Data Register 0.00 ns

tOCLR2Q Asynchronous Clear-to-Q of the Output Data Register 0.82 ns

tOPRE2Q Asynchronous Preset-to-Q of the Output Data Register 0.88 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 2-6 on page 2-6 for derating values.
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IGLOO PLUS DC and Switching Characteristics
1.2 V DC Core Voltage

Table 2-83 • Register Delays
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.14 V

Parameter Description Std. Units

tCLKQ Clock-to-Q of the Core Register 1.61 ns

tSUD Data Setup Time for the Core Register 1.17 ns

tHD Data Hold Time for the Core Register 0.00 ns

tSUE Enable Setup Time for the Core Register 1.29 ns

tHE Enable Hold Time for the Core Register 0.00 ns

tCLR2Q Asynchronous Clear-to-Q of the Core Register 0.87 ns

tPRE2Q Asynchronous Preset-to-Q of the Core Register 0.89 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 0.24 ns

tWCLR Asynchronous Clear Minimum Pulse Width for the Core Register 0.46 ns

tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.46 ns

tCKMPWH Clock Minimum Pulse Width High for the Core Register 0.95 ns

tCKMPWL Clock Minimum Pulse Width Low for the Core Register 0.95 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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IGLOO PLUS Low Power Flash FPGAs
Note: Peak-to-peak jitter measurements are defined by Tpeak-to-peak = Tperiod_max – Tperiod_min.

Figure 2-22 • Peak-to-Peak Jitter Definition

Tperiod_max Tperiod_min

Output Signal
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IGLOO PLUS DC and Switching Characteristics
Embedded SRAM and FIFO Characteristics

SRAM

Figure 2-23 • RAM Models
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IGLOO PLUS Low Power Flash FPGAs
Figure 2-28 • RAM Reset
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IGLOO PLUS Low Power Flash FPGAs
Table 2-93 • RAM512X18
Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. Units

tAS Address setup time 0.69 ns 

tAH Address hold time 0.13 ns 

tENS REN, WEN setup time 0.61 ns 

tENH REN, WEN hold time 0.07 ns 

tDS Input data (WD) setup time 0.59 ns 

tDH Input data (WD) hold time 0.30 ns 

tCKQ1 Clock High to new data valid on RD (output retained) 3.51 ns 

tCKQ2 Clock High to new data valid on RD (pipelined) 1.43 ns 

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

applicable to opening edge
0.21 ns 

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

applicable to opening edge
0.25 ns

tRSTBQ RESET Low to data out Low on RD (flow-through) 1.72 ns 

RESET Low to data out Low on RD (pipelined) 1.72 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 160 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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IGLOO PLUS DC and Switching Characteristics
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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IGLOO PLUS Low Power Flash FPGAs
1.2 V DC Core Voltage

Table 2-97 • 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 (WD) Setup Time 1.30 ns

tDH Input Data (WD) 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) 3.41 ns

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 2-6 for derating values.
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IGLOO PLUS DC and Switching Characteristics
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
Special Function Pins
NC No Connect
This pin is not connected to circuitry within the device. These pins can be driven to any voltage or can be
left floating with no effect on the operation of the device.

DC Do Not Connect
This pin should not be connected to any signals on the PCB. These pins should be left unconnected. 

Packaging
Semiconductor technology is constantly shrinking in size while growing in capability and functional
integration. To enable next-generation silicon technologies, semiconductor packages have also evolved
to provide improved performance and flexibility.

Microsemi consistently delivers packages that provide the necessary mechanical and environmental
protection to ensure consistent reliability and performance. Microsemi IC packaging technology
efficiently supports high-density FPGAs with large-pin-count Ball Grid Arrays (BGAs), but is also flexible
enough to accommodate stringent form factor requirements for Chip Scale Packaging (CSP). In addition,
Microsemi offers a variety of packages designed to meet your most demanding application and economic
requirements for today's embedded and mobile systems.

Related Documents 
IGLOO PLUS Device Family User’s Guide

http://www.microsemi.com/soc/documents/IGLOOPLUS_UG.pdf

The following documents provide packaging information and device selection for low power flash
devices. 

Product Catalog
http://www.microsemi.com/soc/documents/ProdCat_PIB.pdf

Lists devices currently recommended for new designs and the packages available for each member of
the family. Use this document or the datasheet tables to determine the best package for your design, and
which package drawing to use.

Package Mechanical Drawings 
http://www.microsemi.com/soc/documents/PckgMechDrwngs.pdf

This document contains the package mechanical drawings for all packages currently or previously
supplied by Microsemi. Use the bookmarks to navigate to the package mechanical drawings. 

Additional packaging materials are available at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx. 
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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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IGLOO PLUS Low Power Flash FPGAs
P2 NC

P3 GND

P4 NC

P5 NC

P6 IO87RSB2

P7 IO80RSB2

P8 GND

P9 IO72RSB2

P10 IO67RSB2

P11 IO61RSB2

P12 NC

P13 VCCIB2

P14 NC

P15 IO60RSB2

P16 IO62RSB2

P17 VJTAG

R1 GND

R2 IO91RSB2

R3 NC

R4 NC

R5 NC

R6 VCCIB2

R7 IO83RSB2

R8 IO78RSB2

R9 IO74RSB2

R10 IO70RSB2

R11 GND

R12 NC

R13 NC

R14 NC

R15 NC

R16 TMS

R17 TRST

T1 IO92RSB3

T2 IO89RSB2

T3 NC

T4 GND

CS289

Pin Number
AGLP030 
Function

T5 NC

T6 IO84RSB2

T7 IO81RSB2

T8 IO76RSB2

T9 VCCIB2

T10 IO69RSB2

T11 IO65RSB2

T12 IO64RSB2

T13 NC

T14 GND

T15 NC

T16 TDI

T17 TDO

U1 FF/IO90RSB2

U2 GND

U3 NC

U4 IO88RSB2

U5 IO86RSB2

U6 IO82RSB2

U7 GND

U8 IO75RSB2

U9 IO73RSB2

U10 IO68RSB2

U11 IO66RSB2

U12 GND

U13 NC

U14 NC

U15 NC

U16 TCK

U17 VPUMP

CS289

Pin Number
AGLP030 
Function
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Datasheet Information
Revision 11
(continued)

Table 2-2 • Recommended Operating Conditions1,2 was revised. 1.2 V DC wide
range supply voltage and 3.3 V wide range supply voltage (SAR 26270) were added
for VCCI. VJTAG DC Voltage was revised (SAR 24052). The value range for VPUMP
programming voltage for operation was changed from "0 to 3.45" to "0 to 3.6" (SAR
25220).

2-2

Table 2-6 • Temperature and Voltage Derating Factors for Timing Delays (normalized
to 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 revised.

2-6, 2-6

Table 2-8 • Power Supply State per Mode is new. 2-7

The tables in the "Quiescent Supply Current" section were updated (SARs 24882
and 24112). Some of the table notes were changed or deleted.

2-7

VIH maximum values in tables were updated as needed to 3.6 V (SARs 20990,
79370).

N/A

The values in the following tables were updated. 3.3 V LVCMOS and 1.2 V LVCMOS
wide range were added to the tables where applicable.

Table 2-13 • Summary of I/O Input Buffer Power (per pin) – Default I/O Software
Settings

Table 2-14 • Summary of I/O Output Buffer Power (per pin) – Default I/O Software
Settings1

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

Table 2-22 • Summary of Maximum and Minimum DC Input Levels

Table 2-23 • Summary of AC Measuring Points

Table 2-25 • Summary of I/O Timing Characteristics—Software Default Settings,
STD Speed Grade, Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC =
1.425 V, Worst-Case VCCI = 3.0 V

Table 2-26 • Summary of I/O Timing Characteristics—Software Default Settings,
STD Speed Grade Commercial-Case Conditions: TJ = 70°C, Worst-Case VCC =
1.14 V, Worst-Case VCCI = 3.0 V

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

2-9

2-9

2-19

2-20

2-20

2-22

2-23

2-24

A table note was added to 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
stating the value for PDC4 is the minimum contribution of the PLL when operating at
lowest frequency.

2-10,

2-11

Table 2-29 • I/O Weak Pull-Up/Pull-Down Resistances was revised, including
addition of 3.3 V and 1.2 V LVCMOS wide range. 

The notes defining RWEAK PULL-UP-MAX and RWEAK PULLDOWN-MAX were revised
(SAR 21348).

2-25

Table 2-30 • I/O Short Currents IOSH/IOSL was revised to include data for 3.3 V and
1.2 V LVCMOS wide range (SAR 79353 and SAR 79366).

2-25

Table 2-31 • Duration of Short Circuit Event before Failure was revised to change the
maximum temperature from 110°C to 100°C, with an example of six months instead
of three months (SAR 26259).

2-26

Revision Changes Page
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