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IGLOO PLUS Low Power Flash FPGAs

I/0s Per Package 1

IGLOO PLUS Devices AGLP030 AGLP060 AGLP125
Package Single-Ended 1/Os

CS201 120 157 -
CS281 - - 212
CS289 120 157 212
vQ128 101 - -
VQ176 - 137 -

Note: 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.

Table 2 « IGLOO PLUS FPGAs Package Size Dimensions

Package CS201 CS281 CS289 vQ128 vQ176
Length x Width (mm/mm) 8x8 10 x 10 14 x 14 14 x 14 20 x 20
Nominal Area (mmz2) 64 100 196 196 400
Pitch (mm) 0.5 0.5 0.8 0.4 0.4
Height (mm) 0.89 1.05 1.20 1.0 1.0
IGLOO PLUS Device Status

IGLOO PLUS Device Status

AGLP030 Production

AGLP060 Production

AGLP125 Production
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Power per I/O Pin

&S Microsemi

IGLOO PLUS Low Power Flash FPGAs

Table 2-13 « Summary of /0O Input Buffer Power (per pin) — Default I/0O Software Settings

Dynamic Power
VCCI (V) PAC9 (MW/MHz) !
Single-Ended
3.3V LVTTL/3.3V LVCMOS 3.3 16.26
3.3 VLVTTL/ 3.3V LVCMOS — Schmitt Trigger 3.3 18.95
3.3 V LVCMOS Wide Range? 3.3 16.26
3.3 V LVCMOS Wide Range2 — Schmitt Trigger 3.3 18.95
2.5V LVCMOS 25 4.59
2.5V LVCMOS - Schmitt Trigger 25 6.01
1.8 V LVCMOS 1.8 1.61
1.8 V LVCMOS — Schmitt Trigger 1.8 1.70
1.5V LVCMOS (JESD8-11) 1.5 0.96
1.5V LVCMOS (JESD8-11) — Schmitt Trigger 15 0.90
1.2V LVCMOS?® 1.2 0.55
1.2 V LVCMOS® — Schmitt Trigger 1.2 0.47
1.2 V LVCMOS Wide Range® 1.2 0.55
1.2 V LVCMOS Wide Range® — Schmitt Trigger 1.2 0.47

Notes:

1. PACS9 is the total dynamic power measured on VCCI.
2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

3. Applicable for IGLOO PLUS V2 devices only, operating at VCCI > VCC.

Table 2-14 « Summary of 1/0O Output Buffer Power (per pin) — Default /O Software Settings1

Dynamic Power
Croap (PF) VCCI (V) PAC10 (WW/MHz)?

Single-Ended

3.3V LVTTL/3.3VLVCMOS 5 3.3 127.11
3.3 V LVCMOS Wide Range® 5 3.3 127.11
2.5V LVCMOS 5 25 70.71
1.8 VLVCMOS 5 1.8 35.57
1.5V LVCMOS (JESD8-11) 5 1.5 24.30
1.2 V LVCMOS* 5 1.2 15.22
1.2 V LVCMOS Wide Range* 5 1.2 15.22

Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
PAC10 is the total dynamic power measured on VCCI.

2.
3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
4. Applicable for IGLOO PLUS V2 devices only, operating at VCCI > VCC.
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IGLOO PLUS DC and Switching Characteristics

— Bit0 (LSB) = 100%
— Bit1 = 50%
- Bit2 = 25%

— Bit7 (MSB) =0.78125%
— Average toggle rate = (100% + 50% + 25% + 12.5% + ...+ 0.78125%) / 8
Enable Rate Definition

Output enable rate is the average percentage of time during which tristate outputs are enabled. When
nontristate output buffers are used, the enable rate should be 100%.

Table 2-19  Toggle Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
Ol4 Toggle rate of VersaTile outputs 10%
oo I/0 buffer toggle rate 10%
Table 2-20 » Enable Rate Guidelines Recommended for Power Calculation

Component Definition Guideline
B I/0 output buffer enable rate 100%
By RAM enable rate for read operations 12.5%
B3 RAM enable rate for write operations 12.5%

2-14
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IGLOO PLUS DC and Switching Characteristics
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Figure 2-6 + Tristate Output Buffer Timing Model and Delays (example)
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Table 2-22 « Summary of Maximum and Minimum DC Input Levels
Applicable to Commercial and Industrial Conditions

Commercial Industrial?

n3 H* n3 H*
DC I/O Standards MA MA HA MA
3.3V LVTTL/3.3VLVCMOS 10 10 15 15
3.3 V LVCMOS Wide Range 10 10 15 15
2.5V LVCMOS 10 10 15 15
1.8 V LVCMOS 10 10 15 15
1.5V LVCMOS 10 10 15 15
1.2 V LVCMOS® 10 10 15 15
1.2 V LVCMOS Wide Range® 10 10 15 15

Notes:

1. Commercial range (0°C < T, <70°C)

2. Industrial range (—40°C < T4 < 85°C)

3. lIL 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. Applicable to IGLOO PLUS V2 devices operating at VCCI * VCC.

Summary of I/O Timing Characteristics — Default I/O Software Settings
Table 2-23 « Summary of AC Measuring Points

Standard Measuring Trip Point (Vtrip)
3.3V LVTTL/3.3VLVCMOS 14V

3.3 V LVCMOS Wide Range 14V

2.5V LVCMOS 1.2V

1.8 VLVCMOS 0.90V

1.5V LVCMOS 0.75V

1.2 V LVCMOS 0.60V

1.2 V LVCMOS Wide Range 0.60 V
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IGLOO PLUS DC and Switching Characteristics

Detailed I/0 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 « 1/0 Output Buffer Maximum Resistances 1
RpuLL-powN RpuLt.up

Standard Drive Strength (Q) 2 3
3.3 VLVTTL/ 3.3V LVCMOS 2mA 100 300

4 mA 100 300

6 mA 50 150

8 mA 50 150

12 mA 25 75

16 mA 25 75
3.3 VLVCMOS Wide Range 100 pA Same as equivalent software default drive
2.5V LVCMOS 2mA 100 200

4 mA 100 200

6 mA 50 100

8 mA 50 100

12 mA 25 50
1.8 V LVCMOS 2mA 200 225

4 mA 100 112

6 mA 50 56

8 mA 50 56
1.5V LVCMOS 2mA 200 224

4 mA 100 112
1.2 V LVCMOS 2mA 157.5 163.8
1.2 V LVCMOS Wide Range* 100 pA 157.5 163.8

Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCC,, drive strength selection, temperature, and process. For board design considerations and detailed output buffer

resistances, use the corresponding

IBIS model on

http://www.microsemi.com/soc/download/ibis/default.aspx.

2. R(PULL-DOWN-MAX) = (VOLSpeC) /IOLSpeC

@

R(PULL-UP—MAX) = (VCCImaX - VOHSpeC) /IOHSpeC

4. Applicable to IGLOO PLUS V2 devices operating at VCCI > VCC.

the Microsemi

SoC Products Group website at
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Timing Characteristics

Applies to 1.5 V DC Core Voltage

Table 2-42 « 3.3 V LVCMOS Wide Range Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDlN tpy tpys tEOUT tZL tZH tLZ tHZ Units
100 pA 4 mA STD 097 |585(0.18|1.18| 164 | 0.66 |5.86|5.05|2.57 | 2.57 ns
100 pA 6 mA STD 097 (470|018 | 118 | 1.64 | 066 |4.72|4.27|2.92 | 3.19 ns
100 pA 8 mA STD 097 |470(0.18|1.18| 164 | 0.66 |[4.72|4.27 (292 ]3.19 ns
100 pA 12 mA STD 097 |396)018|1.18| 1.64 | 0.66 | 3.98|3.70 | 3.16 | 3.59 ns
100 pA 16 mA STD 097 | 396(0.18|1.18( 164 | 066 |3.98|3.70 [ 3.16 | 3.59 ns
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £100 uyA. 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 2-43 « 3.3 V LVCMOS Wide Range High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.7V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength 0ption1 Grade tDOUT tDP tDlN tpy tpys tEOUT tZL tZH tLZ tHZ Units
100 pA 4 mA STD 097 |1 339|018 (118 | 164 | 066 | 3.41 (269|257 (273 | ns
100 pA 6 mA STD 097 (279 (018|118 | 1.64 | 0.66 | 2.80 | 217|292 [3.36 | ns
100 pA 8 mA STD 097 | 2791018118 | 164 | 066 [ 2.80 [ 2.17 292 (3.36| ns
100 pA 12 mA STD 097 | 247 1018 [ 118 | 164 | 066 [ 2.48 [ 1.91|3.16 [ 3.76 | ns
100 pA 16 mA STD 097 | 247 1018 118 | 164 | 066 [ 248 [1.91|3.16 [3.76 | ns
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £100 uA. 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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Timing Characteristics

Applies to 1.5 V DC Core Voltage

Table 2-48 « 2.5V LVCMOS Low Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V

&S Microsemi

IGLOO PLUS Low Power Flash FPGAs

Drive Strength Speed Grade | tpout | tor | toin | tpy | trys | teout | tzL | tzn | tz | thz | Units
4 mA STD 0.97 | 4441018 |1.06| 1.22 | 0.66 | 4.53 |4.15|1.80| 1.70 ns
6 mA STD 097 |3.61|018|1.06| 1.22 | 0.66 | 3.69 | 3.50 | 2.05 | 2.18 ns
8 mA STD 0.97 |361(0.18|1.06( 1.22 | 0.66 | 3.69 | 3.50 | 2.05 | 2.18 ns
12 mA STD 0.97 |3.07|1018|1.06| 1.22 | 0.66 | 3.14 | 3.03 | 2.22 | 2.48 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-49 » 2.5 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23V

Drive Strength Speed Grade | tpout | tor | toin | tpy | teys | teout | tzL | tzn | tuz | thz | Units
4 mA STD 097 (2411018 ]1.06| 1.22 | 066 | 247|222 |1.79(1.77| ns
6 mA STD 097 |1.99(0.18|1.06 | 1.22 | 0.66 | 2.04 |1.75]|2.04 (225 ns
8 mA STD 097 [199]0.18]1.06| 1.22 [ 0.66 |2.04|1.75|2.04[225| ns
12 mA STD 097 |1.77 (0.18 | 1.06 | 1.22 | 0.66 | 1.81 | 1.51]|2.22 (256 | 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.

Applies to 1.2 V DC Core Voltage

Table 2-50 2.5 LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCC,=2.3 V

Drive Strength Speed Grade | tpout | top | toin | tpy | trys | teout | tzL | tzn | tuz | thz | Units
4 mA STD 098 | 504019119 140 | 0.67 | 512 |4.65|2.22]|2.36 ns
6 mA STD 098 419019119 140 | 0.67 | 4.25|3.98|2.48|2.85 ns
8 mA STD 098 419019119 140 | 0.67 | 4.25|3.98 248|285 ns
12 mA STD 098 | 363019119 140 | 0.67 | 3.69|3.50 | 2.66 | 3.16 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

Table 2-51 « 2.5 V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =2.3 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | tpys | teout | tzL | tzn | tuz | thz | Units
4 mA STD 098 (296019119 | 140 | 067 |3.00]|2.67|222(246| ns
6 mA STD 098 |252(0.19 119 140 | 0.67 | 256 (2.18 |247 (295 ns
8 mA STD 098 (2521019119 | 140 | 067 | 256|218 |247[295| ns
12 mA STD 098 [229]019]1.19| 140 [ 067 | 232|194 |265(3.27| 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.
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Timing Characteristics

Applies to 1.5 V DC Core Voltage

Table 2-60 « 1.5V LVCMOS Low Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =1.4V

&S Microsemi

IGLOO PLUS Low Power Flash FPGAs

Drive Strength Speed Grade tDOUT tDP tDlN tPY tpys tEOUT tZL tZH tLZ tHZ Units
2mA STD 097 |6.07 1018|116 | 1.62 | 0.66 | 6.19|5.53 | 2.13 | 2.02 ns
4 mA STD 097 (524018116 | 1.62 | 0.66 | 5.34 | 4.81 | 2.37 | 2.47 ns
Note:

Table 2-61 « 1.5 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=1.4V

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

Drive Strength Speed Grade | tpout | tor | toin | tpy | teys | teout | tzL | tzn | tuz | thz | Units
2mA STD 097 [265]0.18|1.16| 1.62 [ 066 | 2.71 243|213 |2.11 ns
4 mA STD 097 (229|018 116 | 1.62 [ 066 | 2.33|2.00|237 (257 | 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.

Applies to 1.2 V DC Core Voltage

Table 2-62 « 1.5V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Drive Strength Speed Grade tDOUT tDP tDlN tPY tpys tEOUT tZL tZH tLZ tHZ Units
2 mA STD 098 |6.57|019]1.26| 1.80 | 0.67 | 6.68 | 6.01 | 2.54 | 2.59 ns
4 mA STD 098 |572|1019|1.26| 1.80 | 0.67 |5.81|5.27|2.79 | 3.05 ns
Note:

Table 2-63 « 1.5V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

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

Drive Strength Speed Grade | tpout | tor | toin | tpy | trys | teout | tzL | tzn | tuz | thz | Units
2mA STD 098 (3.080.19|1.26| 1.80 [ 067 |3.13|2.82|253(268| ns
4 mA STD 098 (271019126 | 1.80 [ 067 |2.75]|239|2783.15| 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.
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I/0 Register Specifications
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IGLOO PLUS Low Power Flash FPGAs

Fully Registered I/O Buffers with Asynchronous Preset
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Figure 2-12 « Timing Model of Registered /O Buffers with Asynchronous Preset
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Output Register
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Clear 50%}! *%% / %50%
tOPREZQ
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Figure 2-15 « Output Register Timing Diagram
Timing Characteristics
1.5 V DC Core Voltage

Table 2-76 « Output Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. | Units
tocLka Clock-to-Q of the Output Data Register 066 | ns
tosup Data Setup Time for the Output Data Register 033 ns
toup Data Hold Time for the Output Data Register 0.00 ( ns
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register 082 ns
topPrE2Q 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
torRECCLR Asynchronous Clear Recovery Time for the Output Data Register 024 ns
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register 0.00 [ ns
toRECPRE Asynchronous Preset Recovery Time for the Output Data Register 024 ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 019 | ns
towpPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 019 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 028 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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Timing Waveforms
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Figure 2-24 - RAM Read for Pass-Through Output. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-25 « RAM Read for Pipelined Output. Applicable to Both RAM4K9 and RAM512x18.
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FIFO
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Figure 2-29 « FIFO Model
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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 1/0O, 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 1/O standard supported by the I/O bank in
which the pin is located, and input signal levels compatible with the 1/0 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 1/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
vVQ128 34
VQ176 47
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CS201

151413121110 9 8 7 6 5 4 3 2 1
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Note: This is the bottom view of the package.

Note

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

CS281
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Note: This is the bottom view of the package.
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Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx
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CS289 CS289
AGLP030 AGLP030
Pin Number Function Pin Number Function
P2 NC T5 NC
P3 GND T6 I084RSB2
P4 NC T7 I081RSB2
P5 NC T8 I076RSB2
P6 I087RSB2 T9 VCCIB2
P7 IO80RSB2 T10 I069RSB2
P8 GND T I065RSB2
P9 I072RSB2 T12 I064RSB2
P10 I067RSB2 T13 NC
P11 I061RSB2 T14 GND
P12 NC T15 NC
P13 VCCIB2 T16 TDI
P14 NC T17 TDO
P15 IOB60RSB2 U1 FF/IO90RSB2
P16 I062RSB2 u2 GND
P17 VJTAG u3 NC
R1 GND U4 I088RSB2
R2 I091RSB2 us I086RSB2
R3 NC ueé I082RSB2
R4 NC u7 GND
R5 NC us I075RSB2
R6 VCCIB2 U9 I073RSB2
R7 IO83RSB2 u10 IO68RSB2
R8 I078RSB2 un I066RSB2
R9 I074RSB2 u12 GND
R10 I070RSB2 u13 NC
R11 GND u14 NC
R12 NC u15 NC
R13 NC u16 TCK
R14 NC u17 VPUMP
R15 NC
R16 TMS
R17 TRST
T I092RSB3
T2 I089RSB2
T3 NC
T4 GND

&S Microsemi
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CS289 CS289 CS289

Pin Number | AGLP125 Function Pin Number | AGLP125 Function Pin Number | AGLP125 Function
A1 GAB1/IO03RSB0O C5 VCCIBO E9 I032RSB0O
A2 I011RSBO C6 I1017RSB0 E10 I036RSB0
A3 IO08RSBO Cc7 I023RSB0 E11 VCCIBO
A4 GND C8 1027RSB0 E12 IO56RSB0
A5 I019RSB0O C9 I033RSB0 E13 GBB1/I060RSB0
A6 1024RSB0 C10 GND E14 GBA2/I063RSB1
A7 I026RSB0 C11 1043RSB0 E15 GBB2/I065RSB1
A8 IO30RSB0O C12 I045RSB0 E16 VCCIB1
A9 GND C13 I050RSB0 E17 I073RSB1
A10 IO35RSB0 C14 I052RSB0 F1 GFC1/I0194RSB3
A11 I038RSB0O C15 GND F2 I0196RSB3
A12 I040RSB0 C16 GBAO0/IO61RSBO F3 10202RSB3
A13 I042RSB0 c17 I068RSB1 F4 VCCIB3
A14 GND D1 I0204RSB3 F5 GAB2/10209RSB3
A15 I048RSB0 D2 I0205RSB3 F6 10208RSB3
A16 I054RSB0 D3 GND F7 I014RSB0O
A17 GBC0/I057RSB0 D4 GABO0/IO02RSB0 F8 I020RSB0O
B1 GAA1/I0O01RSBO D5 I007RSBO F9 I025RSB0
B2 GND D6 I010RSBO F10 I029RSB0
B3 IO06RSB0O D7 I018RSB0 F11 I051RSB0O
B4 I013RSB0 D8 GND F12 IO53RSB0O
B5 I015RSB0 D9 I034RSB0 F13 GBC2/1067RSB1
B6 I021RSB0O D10 1041RSB0 F14 GND
B7 VCCIBO D11 1047RSB0 F15 I075RSB1
B8 I028RSB0 D12 I055RSB0 F16 I071RSB1
B9 I031RSB0O D13 GND F17 I077RSB1
B10 I037RSB0 D14 GBB0/IO59RSB0 G1 GFCO0/I0193RSB3
B11 IO39RSB0 D15 GBA1/I062RSB0 G2 GND
B12 VCCIBO D16 I066RSB1 G3 I0198RSB3
B13 I044RSB0 D17 I070RSB1 G4 I0203RSB3
B14 I046RSB0 E1 VCCIB3 G5 I0201RSB3
B15 I049RSB0 E2 I0200RSB3 G6 I0206RSB3
B16 GBC1/I058RSB0 E3 GAC2/10207RSB3 G7 GND
B17 GND E4 GAA2/I0211RSB3 G8 GND
C1 10210RSB3 E5 GAC1/IO05RSB0O G9 VCC
Cc2 GAAO0/IO00RSBO E6 I012RSB0 G10 GND
C3 GACO0/I004RSBO E7 I016RSBO G11 GND
C4 IO09RSB0O E8 1022RSB0 G12 I072RSB1

Revision 17 4-23



S Microsemi

5 — Datasheet Information

List of Changes
The following table lists critical changes that were made in each revision of the IGLOO PLUS datasheet.
Revision Changes Page
Revision 17 Updated Commercial and Industrial temperature range to show junction temperature | 1-lIl,
(December 2015) | in "IGLOO PLUS Ordering Information" section and "Temperature Grade Offerings" 1-IvV
section (SAR 73547).
Removed Ambient temperature parameter in Table 2-2 « Recommended Operating 2-2
Conditions™? (SAR 73547).
Table notes are added to Table 2-2 « Recommended Operating Conditions -2 stating 2-2
that:
* VMV pins must be connected to the corresponding VCCI pins.
» Software default junction temperature range in the Libero SoC software is set to
0°C to +70°C for commercial, and -40°C to +85°C for industrial.
Updated Table 2-5 « Package Thermal Resistivities (SAR 60078). 2-6
Added 2 mA drive strength information in the following tables (SAR 57182): 2-28,
+ Table 2-36 * 3.3V LVTTL/ 3.3V LVCMOS Low Slew — Applies to 1.5V DC Core| 2-28,
Voltage 2-28,
- Table 2-37 + 3.3V LVTTL/3.3 V LVCMOS High Slew — Applies to 1.5V DC Core | 2729
Voltage
» Table 2-38 < 3.3 VLVTTL /3.3 V LVCMOS Low Slew — Applies to 1.2 V DC Core
Voltage
* Table2-39+ 3.3V LVTTL/3.3V LVCMOS High Slew — Applies to 1.2 V DC Core
Voltage
Fixed typo for "VQ128" section in "Package Pin Assignments" section 4-1
Revision 16 The "IGLOO PLUS Ordering Information" section has been updated to mention "Y"| Il
(December 2012) | a5 "Blank" mentioning "Device Does Not Include License to Implement IP Based on
the Cryptography Research, Inc. (CRI) Patent Portfolio" (SAR 43175).
The note in Table 2-90 « IGLOO PLUS CCC/PLL Specification and Table 2-91 «| 2-61,
IGLOO PLUS CCC/PLL Specification referring the reader to SmartGen was revised | 2-62
to refer instead to the online help associated with the core (SAR 42566).
Live at Power-Up (LAPU) has been replaced with ’Instant On’. NA
Revision 15 Values updated for IGLOO PLUS V2 or V5 Devices, 1.5 V Core Supply Voltage in| 2-10,
(October 2012) Table 2-15 « Different Components Contributing to Dynamic Power Consumption in| 2.11
IGLOO PLUS Devices and for IGLOO PLUS V2 Devices, 1.2 V Core Supply Voltage
in Table 2-17 - Different Components Contributing to Dynamic Power Consumption
in IGLOO PLUS Devices (SAR 31988). Also added a new Note to the two tables.
Libero Integrated Design Environment (IDE) was changed to Libero System-on-Chip| N/A
(SoC) throughout the document (SAR 40277).
Revision 14 The "Security" section was modified to clarify that Microsemi does not support read-|  1-2
(September 2012) | pack of programmed data.
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Revision Changes Page
Revision 11 The tables in the "Single-Ended I/O Characteristics" section were updated. Notes| 2-27
(continued) 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 pA. 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).

The following sentence was deleted from the "2.5 V LVCMOS" section: It uses a| 2-32
5 V—tolerant input buffer and push-pull output buffer (SAR 24916).

The tables in the "Input Register" section, "Output Register" section, and "Output| 2-45
Enable Register" section were updated. The tables in the "VersaTile Characteristics" | through
section were updated. 2-56

The following tables were updated in the "Global Tree Timing Characteristics"| 2-58
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)
Table 2-90 < IGLOO PLUS CCC/PLL Specification and Table 2-91 « IGLOO PLUS| 2-61
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.

Figure 2-28 « Write Access after Write onto Same Address and Figure 2-29 « Write| N/A
Access after Read onto Same Address were deleted.

The tables in the "SRAM", "FIFO" and "Embedded FlashROM Characteristics"| 2-68,
sections were updated. 2-78
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