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Power Matters.

field upgrades with confidence that valuable intellectual property cannot be compromised or copied. Secure ISP can
be performed using the industry-standard AES algorithm. The IGLOO family device architecture mitigates the need for
ASIC migration at higher user volumes. This makes the IGLOO family a cost-effective ASIC replacement solution,
especially for applications in the consumer, networking/communications, computing, and avionics markets.

Firm-Error Immunity

Firm errors occur most commonly when high-energy neutrons, generated in the upper atmosphere, strike a
configuration cell of an SRAM FPGA. The energy of the collision can change the state of the configuration cell and
thus change the logic, routing, or 1/0 behavior in an unpredictable way. These errors are impossible to prevent in
SRAM FPGAs. The consequence of this type of error can be a complete system failure. Firm errors do not exist in the
configuration memory of IGLOO flash-based FPGAs. Once it is programmed, the flash cell configuration element of
IGLOO FPGAs cannot be altered by high-energy neutrons and is therefore immune to them. Recoverable (or soft)
errors occur in the user data SRAM of all FPGA devices. These can easily be mitigated by using error detection and
correction (EDAC) circuitry built into the FPGA fabric.

Advanced Flash Technology

The IGLOO family offers many benefits, including nonvolatility and reprogrammability, through an advanced flash-
based, 130-nm LVCMOS process with seven layers of metal. Standard CMOS design techniques are used to
implement logic and control functions. The combination of fine granularity, enhanced flexible routing resources, and
abundant flash switches allows for very high logic utilization without compromising device routability or performance.
Logic functions within the device are interconnected through a four-level routing hierarchy.

IGLOO family FPGAs utilize design and process techniques to minimize power consumption in all modes of operation.

Advanced Architecture

The proprietary IGLOO architecture provides granularity comparable to standard-cell ASICs. The IGLOO device
consists of five distinct and programmable architectural features (Figure 1-1 on page 1-4 and Figure 1-2 on page 1-4):

¢ Flash*Freeze technology

¢ FPGA VersaTiles

« Dedicated FlashROM

+  Dedicated SRAM/FIFO memory"
+ Extensive CCCs and PLLs"

e Advanced I/O structure

The FPGA core consists of a sea of VersaTiles. Each VersaTile can be configured as a three-input logic function, a D-
flip-flop (with or without enable), or a latch by programming the appropriate flash switch interconnections. The
versatility of the IGLOO core tile as either a three-input lookup table (LUT) equivalent or a D-flip-flop/latch with enable
allows for efficient use of the FPGA fabric. The VersaTile capability is unique to the ProASIC® family of third-
generation-architecture flash FPGAs.

t The AGL015 and AGL030 do not support PLL or SRAM.
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* Wide input frequency range (fiy_ccc) = 1.5 MHz up to 250 MHz
« Output frequency range (fout ccc) = 0.75 MHz up to 250 MHz
e 2 programmable delay types f:)r clock skew minimization
¢ Clock frequency synthesis (for PLL only)

Additional CCC specifications:

< Internal phase shift = 0°, 90°, 180°, and 270°. Output phase shift depends on the output divider configuration
(for PLL only).

e Output duty cycle = 50% + 1.5% or better (for PLL only)

« Low output jitter: worst case < 2.5% x clock period peak-to-peak period jitter when single global network used
(for PLL only)

e Maximum acquisition time is 300 us (for PLL only)
« Exceptional tolerance to input period jitter—allowable input jitter is up to 1.5 ns (for PLL only)

+ Four precise phases; maximum misalignment between adjacent phases of 40 ps x 250 MHz / foyt ccc (for
PLL only)
Global Clocking
IGLOO devices have extensive support for multiple clocking domains. In addition to the CCC and PLL support
described above, there is a comprehensive global clock distribution network.

Each VersaTile input and output port has access to nine VersaNets: six chip (main) and three quadrant global
networks. The VersaNets can be driven by the CCC or directly accessed from the core via multiplexers (MUXes). The
VersaNets can be used to distribute low-skew clock signals or for rapid distribution of high-fanout nets.

I/0s with Advanced I/O Standards

The IGLOO family of FPGAs features a flexible 1/O structure, supporting a range of voltages (1.2 V, 1.5V, 1.8V, 25V,
3.0 V wide range, and 3.3 V). IGLOO FPGAs support many different I/O standards—single-ended and differential.

The 1/Os are organized into banks, with two or four banks per device. The configuration of these banks determines the
1/0 standards supported (Table 1-1).

Table 1-1 « I/0O Standards Supported

1/0 Standards Supported
LVTTL/ PCI/PCI-X LVPECL, LVDS,
I/O Bank Type Device and Bank Location LVCMOS B-LVDS, M-LVDS
Advanced East and west banks of AGL250 and larger devices v v v
Standard Plus North and south banks of AGL250 and larger devices v v Not supported
All banks of AGL060 and AGL125K
Standard All banks of AGL0O15 and AGL030 v Not supported Not supported
Each I/O module contains several input, output, and enable registers. These registers allow the implementation of the
following:
¢ Single-Data-Rate applications
* Double-Data-Rate applications—DDR LVDS, B-LVDS, and M-LVDS 1/Os for point-to-point communications
IGLOO banks for the AGL250 device and above support LVPECL, LVDS, B-LVDS, and M-LVDS. B-LVDS and M-LVDS
can support up to 20 loads.
Hot-swap (also called hot-plug, or hot-insertion) is the operation of hot-insertion or hot-removal of a card in a powered-
up system.
Cold-sparing (also called cold-swap) refers to the ability of a device to leave system data undisturbed when the system
is powered up, while the component itself is powered down, or when power supplies are floating.
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Wide Range I/O Support

IGLOO devices support JEDEC-defined wide range I/O operation. IGLOO devices support both the JESD8-B
specification, covering 3 V and 3.3 V supplies, for an effective operating range of 2.7 V to 3.6 V, and JESD8-12 with its
1.2 V nominal, supporting an effective operating range of 1.14 V to 1.575 V.

Wider 1/0 range means designers can eliminate power supplies or power conditioning components from the board or
move to less costly components with greater tolerances. Wide range eases 1/0 bank management and provides
enhanced protection from system voltage spikes, while providing the flexibility to easily run custom voltage
applications.

Specifying I/O States During Programming
You can modify the I/O states during programming in FlashPro. In FlashPro, this feature is supported for PDB files
generated from Designer v8.5 or greater. See the FlashPro User Guide for more information.

Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have limited display of
Pin Numbers only.

1. Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the 1/O states during programming.
From the FlashPro GUI, click PDB Configuration. A FlashPoint — Programming File Generator window appeatrs.

Click the Specify I/O States During Programming button to display the Specify I/O States During Programming
dialog box.

4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header. Select the 1/0Os
you wish to modify (Figure 1-5 on page 1-9).

5. Set the I/0O Output State. You can set Basic I/O settings if you want to use the default I1/0 settings for your pins,
or use Custom I/O settings to customize the settings for each pin. Basic /O state settings:
1 -1/O is set to drive out logic High
0 - I/O is set to drive out logic Low

Last Known State — I/O is set to the last value that was driven out prior to entering the programming mode, and
then held at that value during programming

Z -Tri-State: 1/O is tristated
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2 —1GLOO 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 -0.3t0 1.65 \%
VITAG JTAG DC voltage -0.3t0 3.75 \%
VPUMP Programming voltage -0.3t0 3.75 \%
VCCPLL Analog power supply (PLL) -0.3t0 1.65 \%
VCCI and VMV 2 | DC 1/O buffer supply voltage -0.31t0 3.75 \%
Vi I/O input voltage —0.3Vto 3.6 V (when I/O hot insertion mode is enabled) \%
-0.3Vto (VCCI + 1V)or 3.6 V, whichever voltage is lower
(when 1/O hot-insertion mode is disabled)
Tsrg Storage Temperature —65 to +150 °C
T,3 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. VMV pins must be connected to the corresponding VCCI pins. See the "Pin Descriptions" chapter of the IGLOO FPGA
Fabric User Guide for further information.
3. 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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Power per 1/0O Pin

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

Static Power Dynamic Power

VCCI (V) PDC6 (mW)?! PAC9 (UW/MHz)?
Single-Ended
3.3V LVTTL/3.3V LVCMOS 3.3 - 16.27
3.3V LVCMOS Wide Range® 3.3 - 16.27
2.5V LVCMOS 2.5 - 4.65
1.8 V LVCMOS 1.8 - 1.61
1.5 V LVCMOS (JESD8-11) 15 - 0.96
1.2V LVCMOS?* 1.2 - 0.58
1.2 V LVCMOS Wide Range® 1.2 - 0.58
3.3V PCI 3.3 - 17.67
3.3V PCI-X 3.3 - 17.67
Differential
LVDS 25 2.26 23.39
LVPECL 3.3 5.72 59.05
Notes:

1. Ppce is the static power (where applicable) measured on VCCI.
Pacg 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 V2 devices only

Table 2-14 « Summary of I/O Input Buffer Power (per pin) — Default I/O Software Settings
Applicable to Standard Plus I/O Banks

Static Power Dynamic Power

VCCI (V) PDC6 (mW)?* PAC9 (UW/MHz)?
Single-Ended
3.3V LVTTL/3.3V LVCMOS 3.3 - 16.41
3.3 V LVCMOS Wide Range® 3.3 - 16.41
2.5V LVCMOS 2.5 - 4.75
1.8 V LVCMOS 1.8 - 1.66
1.5 V LVCMOS (JESD8-11) 15 - 1.00
1.2V LVCMOS?* 1.2 - 0.61
1.2 V LVCMOS Wide Range® 1.2 - 0.61
3.3V PCI 3.3 - 17.78
3.3V PCI-X 3.3 - 17.78
Notes:

1. PDCE is the static power (where applicable) measured on VCCI.
PACS is the total dynamic power measured on VCCI.

2.
3. Applicable for IGLOO V2 devices only.
4. Al LVCMOS 3.3V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
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Table 2-33 « Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI (per standard)
Applicable to Standard I/O Banks
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3.3V 8 mA 8 High 5 — |1 097|185 (018 | 083 | 066 | 1.89 [ 1.46 | 1.96 | 2.26 | ns
LVTTL /
3.3V
LVCMOS
3.3V 100 pA 8 High 5 - |1 097 | 262|018 | 1.17 | 0.66 | 2.63 | 2.02 | 2.79 | 3.17 | ns
LVCMOS
Wide
Range?
25V 8 mA 8 High 5 - |1 097|188 (018 | 1.04 | 066 | 1.92 [ 1.63 | 1.95 | 2.15 | ns
LVCMOS
1.8V 4 mA 4 High 5 — |1 097 | 218 | 018 | 098 | 0.66 | 2.22 [ 1.93 | 1.97 | 2.06 | ns
LVCMOS
1.5V 2 mA 2 High 5 - |1 097 | 251|018 | 1.14 | 066 | 256 | 221 | 1.99 | 203 | ns
LVCMOS
Notes:

1. The minimum drive strength for any LVCMOS 3.3 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.

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Single-Ended I/O Characteristics

3.3V LVTTL/3.3VLVCMOS
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. Furthermore, all LVCMOS 3.3 V software macros comply with
LVCMOS 3.3 V wide range as specified in the JESD8a specification.

& Microsemi
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Table 2-47 « Minimum and Maximum DC Input and Output Levels

Applicable to Advanced I/0O Banks
3.3V LVTTL/
3.3V LVCMOS VIL VIH VOL VOH [IOL|IOH IOSL IOSH Lt |12
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength \Y \Y \Y Y \Y V. |mA|mA mAS3 mA3 pA4 | pAt
2mA -0.3 0.8 2 3.6 0.4 2.4 212 25 27 10| 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 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 51 54 10| 10
12 mA -0.3 0.8 2 3.6 0.4 24 12 | 12 103 109 10 [ 10
16 mA -0.3 0.8 2 3.6 0.4 2.4 16| 16 132 127 10| 10
24 mA -0.3 0.8 2 3.6 0.4 2.4 24 | 24 268 181 10| 10
Notes:

1. L is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. 1IH 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.
3. Currents are measured at 100°C junction temperature and maximum voltage.
4. Currents are measured at 85°C junction temperature.

5. Software default selection highlighted in gray.

Table 2-48 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus I/O Banks
3.3V LVTTL/
3.3V LVCMOS VIL VIH VoL VOH |IOL | IOH IOSL IOSH net | 2
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength Y \Y Y Y \Y Y mA [ mA mA3 mA3 pA4 | pAt
2mA -0.3 0.8 2 3.6 04 24 2 25 27 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 24 4 25 27 10 | 10
6 mA -0.3 0.8 2 3.6 04 24 6 6 51 54 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 24 8 51 54 10 | 10
12 mA -0.3 0.8 2 3.6 0.4 2.4 12 | 12 103 109 10 | 10
16 mA -0.3 0.8 2 3.6 0.4 24 16 | 16 103 109 10 | 10
Notes:

1. lIL is the input leakage current per 1/0 pin over recommended operation conditions where —0.3 V < VIN < VIL.

2. lIH is the input leakage current per 1/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when

operating outside recommended ranges
3. Currents are measured at 100°C junction temperature and maximum voltage.
4. Currents are measured at 85°C junction temperature.

5. Software default selection highlighted in gray.
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Table 2-54« 3.3V LVTTL/3.3VLVCMOS High Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =3.0V
Applicable to Standard Plus Banks

Drive Strength Speed Grade | tpout | top | toin | tey | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 097 |232(018 (085 | 0.66 |237 |1.90| 198 | 213|596 |5.49 ns
4 mA Std. 097 | 232|018 (085 | 066 | 237 (190|198 | 2.13 | 596 | 5.49 ns
6 mA Std. 097 |194|10.18 (085 | 066 | 199 157|220 | 253 | 5.58 | 5.16 ns
8 mA Std. 097 |194]|1018 085 | 066 | 1.99 | 1.57 | 220 | 2.53 | 5.58 | 5.16 ns
12 mA Std. 097 |175(0.18 (085 | 0.66 | 1.79 | 1.40 | 2.36 | 2.79 | 5.38 | 4.99 ns
16 mA Std. 097 |175(018 (085 | 0.66 |1.79 | 1.40 | 2.36 | 2.79 | 5.38 | 4.99 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 2-7 for derating values.

Table 2-55« 3.3V LVTTL/3.3VLVCMOS 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 = 3.0 V
Applicable to Standard Banks

Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH t 2z thz Units
2mA Std. 0.97 380 | 018 | 0.83 | 066 | 3.88 | 3.41 | 1.74 | 1.78 ns
4 mA Std. 0.97 3.80 | 0.18 | 0.83 0.66 3.88 | 341 | 1.74 | 1.78 ns
6 mA Std. 0.97 3.15 | 0.18 | 0.83 0.66 321 | 294 | 1.96 | 2.17 ns
8 mA Std. 0.97 3.15 | 0.18 | 0.83 0.66 321 | 294 | 1.96 | 2.17 ns

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

Table 2-56 ¢« 3.3V LVTTL/3.3V LVCMOS High Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0V
Applicable to Standard Banks

Drive Strength Speed Grade tpouT top toiN tpy teouT tzL tzH t 2z thz Units
2mA Std. 0.97 219 | 0.18 | 0.83 0.66 224 | 1.79 | 1.74 | 1.87 ns
4 mA Std. 0.97 219 | 0.18 | 0.83 0.66 224 | 179 | 1.74 | 1.87 ns
6 mA Std. 0.97 1.85 ( 0.18 | 0.83 0.66 1.89 | 146 | 1.96 | 2.26 ns
8 mA Std. 0.97 1.85 | 0.18 | 0.83 [ 0.66 1.89 | 146 | 1.96 | 2.26 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 2-7 for derating values.
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Table 2-100 » 1.8 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7V
Applicable to Advanced I/0 Banks

Drive Strength Speed Grade | tpout | top | toin | tey [ teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2mA Std. 097 (325]018(1.01| 066 |3.21]|325(233|161| 6.80 | 6.85 ns
4 mA Std. 097 | 262 (018|101 | 0.66 | 268|251 (266|246 | 6.27 6.11 ns
6 mA Std. 097 | 231(0.18|1.01| 066 |2.36]215|290 (287 | 595 5.75 ns
8 mA Std. 097 | 225(0.18 101 | 066 |230]|2.08|295 (298| 589 5.68 ns
12 mA Std. 0.97 (224018 |(1.01| 0.66 |2.29 | 2.00 | 3.02|340 | 588 | 5.60 ns
16 mA Std. 0.97 (224018 |(1.01| 066 229|200 (3.02)|340| 588 | 5.60 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 2-7 for derating values.
Table 2-101 » 1.8 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toiv | tpy | teocuT | tzL tzn ttz | thz | tzLs | tzus | Units
2mA Std. 0.97 | 578 [0.18]|1.01| 066 | 590 | 532 | 195|147 | 9.49 | 891 ns
4 mA Std. 0.97 475 10.18 (1.01| 066 | 485 | 454 | 225|221 | 8.44 | 8.13 ns
6 mA Std. 0.97 4.07 10.18 (101 | 066 | 4.15 | 3.98 | 246|258 | 7.75 | 7.57 ns
8 mA Std. 0.97 4.07 10.18 (101 | 066 | 4.15 | 3.98 | 246|258 | 7.75 | 7.57 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-102 » 1.8 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Plus Banks
Drive Strength Speed Grade | tpout | top | toin | tey [ teouT | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 097 (2761018 (101 | 066 [279]|276|194 | 151 | 6.39 6.35 ns
4 mA Std. 097 [225]0.18 (101 | 066 230|209 | 224|229 | 5.89 5.69 ns
6 mA Std. 097 |197(0.18 101 | 066 [202]|1.76 | 2.46 | 2.66 | 5.61 5.36 ns
8 mA Std. 0.97 (197 |0.18 (1.01 | 0.66 |2.02 | 1.76 | 2.46 | 2.66 | 561 | 5.36 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 2-7 for derating values.
Table 2-103 » 1.8 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.7 V
Applicable to Standard Banks
Drive Strength Speed Grade tbouT top tbiN tey | teout tzL tzH t 7 thz Units
2 mA Std. 0.97 5.63 0.18 | 0.98 0.66 5.74 5.30 168 | 1.24 ns
4 mA Std. 0.97 469 | 0.18 [ 0.98 | 0.66 4.79 452 | 1.97 | 1.98 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Table 2-119+ 1.5 V LVCMOS Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.4V
Applicable to Standard Banks

IGLOO Low Power Flash FPGAs

Drive Strength Speed Grade tbouT top toiN tpy teouT tzL tzH t 2z thz Units
2mA Std. 0.97 5.88 | 0.18 | 1.14 0.66 6.00 | 545 | 2.00 | 1.94 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
Table 2-120 » 1.5 V LVCMOS High Slew — Applies to 1.5 V DC Core Voltage

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 1.4V

Applicable to Standard Banks
Drive Strength Speed Grade tbouT tpp toin tpy teouT tzL tzH tLz thz Units
2mA Std. 0.97 251 | 0.18 | 1.14 0.66 256 | 221 | 1.99 | 2.03 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 2-7 for derating values.

1.2V DC Core Voltage
Table 2-121 « 1.5 V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Applicable to Advanced I/O Banks
Drive Strength Speed Grade | tpout | top | toin | tey | teocuT | tzL tzH ttz | thz | tzus | tzus | Units
2 mA Std. 1.55 717 1026|127 1.10 | 7.29 | 6.60 | 3.33 [ 3.03 | 13.07 | 12.39 ns
4 mA Std. 1.55 6.27 | 0.26 |1.27 | 1.10 | 6.37 | 5.86 | 3.61 | 3.51 | 12.16 | 11.64 ns
6 mA Std. 1.55 594 |1 0.26(127| 1.10 | 6.04 | 570 |3.67|3.64( 11.82 | 11.48 ns
8 mA Std. 1.55 586 |0.26|127| 1.10 | 596 | 571 (283 ]| 4.11 | 11.74 | 11.50 ns
12 mA Std. 1.55 586 |0.26|127| 1.10 | 596 | 571 (283 ]|4.11 | 11.74 | 11.50 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
Table 2-122 « 1.5 V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage

Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =14V

Applicable to Advanced I/O Banks
Drive Strength Speed Grade | tpout | top | toin | tPy | teout | tzL | tzn | tiz | thz | tzis | tzus | Units
2 mA Std. 155 (344026 (127 | 1.10 | 3.49 (335|332 | 312 9.28 9.14 ns
4 mA Std. 155 [3.06)0.26 (127 | 1.10 | 3.10 | 2.89 | 3.60 | 3.61 | 8.89 8.67 ns
6 mA Std. 155 | 298 (0.26|127| 1.10 | 3.02 (280|366 374 | 881 | 858 ns
8 mA Std. 155 | 296 (026|127 110 |3.00 270 | 3.75|4.23 | 8.78 8.48 ns
12 mA Std. 155 | 296 (026|127 | 1.10 | 3.00 | 2.70 | 3.75 | 4.23 | 8.78 | 8.48 ns
Notes:

1. Software default selection highlighted in gray.
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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Timing Characteristics
1.5V DC Core Voltage

Table 2-191 « RAM4K9
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. | Units
tas Address setup time 0.83 | ns
taH Address hold time 0.16 | ns
tens REN, WEN setup time 081 ns
teENH REN, WEN hold time 0.16 | ns
teks BLK setup time 165| ns
tBKH BLK hold time 0.16 | ns
tbs Input data (DIN) setup time 0.71| ns
toH Input data (DIN) hold time 0.36 | ns
tckol Clock High to new data valid on DOUT (output retained, WMODE = 0) 353 ]| ns
Clock High to new data valid on DOUT (flow-through, WMODE = 1) 3.06| ns
tcko2 Clock High to new data valid on DOUT (pipelined) 181 | ns

teocwwL Address collision clk-to-clk delay for reliable write after write on same address — Applicable to Closing | 0.23 | ns
Edge

tcocRWLE Address collision clk-to-clk delay for reliable read access after write on same address — Applicable to| 0.35 | ns
Opening Edge

tCZCWRHl Address collision clk-to-clk delay for reliable write access after read on same address — Applicable to| 0.41 | ns
Opening Edge

trsTBO RESET Low to data out Low on DOUT (flow-through) 206 | ns

RESET Low to data out Low on DOUT (pipelined) 206 [ ns
tREMRSTB RESET removal 061 ns
tRECRSTB RESET recovery 3.21| ns
tMPWRSTB RESET minimum pulse width 0.68 | ns
teye 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 2-7 for derating values.
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Package Pin Assignments

CS196 CS196 CS196

Pin Number | AGL250 Function Pin Number | AGL250 Function Pin Number | AGL250 Function
Al GND C9 IO30RSBO F3 I0111PDB3
A2 GAAO0/IO00RSBO C10 IO33RSBO F4 I0111INDB3
A3 GACO0/I004RSB0O Cl1 VCCIBO F5 I0113NPB3
A4 GAC1/IO05RSBO C12 IO41NPB1 F6 I006RSBO
A5 I010RSBO C13 GNDQ F7 VCC
A6 I013RSBO Cl4 I042NDB1 F8 VCC
A7 I017RSBO D1 10116VDB3 F9 I028RSBO
A8 I019RSBO D2 10117VvDB3 F10 1054PDB1
A9 I023RSB0 D3 GAA2/10118UDB3 F11 I054NDB1
Al10 GBCO0/IO35RSBO D4 I0113PPB3 F12 1047NDB1
All GBBO0/I0O37RSBO D5 IO08RSBO F13 1047PDB1
Al12 GBB1/I0O38RSB0O D6 I014RSBO F14 I045NDB1
Al13 GBA1/I0O40RSBO D7 IO15RSBO Gl GFB1/I0109PDB3
Al4 GND D8 I018RSBO G2 GFA0/I0108NDB3
B1 VCCIB3 D9 I025RSB0 G3 GFA2/10107PPB3
B2 VMVO D10 I032RSBO0 G4 VCOMPLF
B3 GAA1/I001RSBO D11 1044PPB1 G5 GFCO0/10110NDB3
B4 GAB1/IO03RSBO D12 VMV1 G6 VCC
B5 GND D13 I043NDB1 G7 GND
B6 I012RSBO D14 GBC2/I043PDB1 G8 GND
B7 I016RSBO E1l I0112PDB3 G9 VCC
B8 1022RSB0 E2 GND G10 GCCO0/1048NDB1
B9 1024RSB0 E3 10118VvDB3 G1l1 GCB1/I049PDB1
B10 GND E4 VCCIB3 G12 GCAO0/IO50NDB1
B11 GBC1/I036RSBO ES5 10114USB3 G13 IO53NDB1
B12 GBAO/IO39RSBO E6 IO07RSBO G14 GCC2/I053PDB1
B13 GBA2/1041PPB1 E7 IO09RSBO H1 GFBO0/IO109NDB3
B14 GBB2/1042PDB1 E8 I021RSBO H2 GFA1/10108PDB3
C1l GAC2/I10116UDB3 E9 I031RSBO H3 VCCPLF
C2 GAB2/10117UDB3 E10 I034RSBO H4 GFB2/I0106PPB3
C3 GNDQ E11l VCCIB1 H5 GFC1/10110PDB3
Cc4 VCCIBO E12 I044NPB1 H6 VCC
C5 GABO0/IO02RSB0O E13 GND H7 GND
C6 I011RSBO E1l4 1045PDB1 H8 GND
Cc7 VCCIBO F1 I0112NDB3 H9 VCC
C8 I020RSBO F2 10107NPB3 H10 GCC1/1048PDB1
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Package Pin Assignments

CS196 CS196 CS196

Pin Number | AGL400 Function Pin Number [ AGL400 Function Pin Number | AGL400 Function
Al GND C8 I031RSBO F2 10144NPB3
A2 GAAQ/IO00RSBO c9 1044RSBO0 F3 10148PDB3
A3 GACO0/IO04RSBO C10 I049RSB0 F4 10148NDB3
A4 GAC1/IO05RSBO C11 VCCIBO F5 I0150NPB3
A5 I014RSBO C12 I0O60NPB1 F6 I007RSBO
A6 I018RSBO C13 GNDQ F7 VCC
A7 I026RSBO Cl4 I061NDB1 F8 VCC
A8 I029RSB0O D1 10153vDB3 F9 1043RSB0
A9 I036RSBO D2 10154VDB3 F10 I073PDB1
Al10 GBCO0/IO54RSB0 D3 GAA2/10155UDB3 F11 I073NDB1
All GBBO0/IO56RSB0 D4 I0150PPB3 F12 IO66NDB1
Al12 GBB1/IO57RSB0 D5 I011RSBO F13 I066PDB1
A13 GBAL1/IO59RSB0 D6 I020RSBO F14 IO64NDB1
Al4d GND D7 I023RSB0 Gl GFB1/10146PDB3
Bl VCCIB3 D8 1028RSBO0 G2 GFA0/I0145NDB3
B2 VMVO D9 I041RSBO G3 GFA2/10144PPB3
B2 VMVO D10 1047RSBO G4 VCOMPLF
B3 GAA1/I0O01RSBO D11 1063PPB1 G5 GFCO0/I0147NDB3
B4 GAB1/IO03RSB0O D12 VMV1 G6 VCC
B5 GND D13 I062NDB1 G7 GND
B6 I017RSBO D14 GBC2/I062PDB1 G8 GND
B7 I025RSB0 El 10149PDB3 G9 VCC
B8 I034RSBO E2 GND G10 GCCO0/1I067NDB1
B9 IO39RSBO E3 10155VDB3 G11 GCB1/1068PDB1
B10 GND E4 VCCIB3 G12 GCAO0/IO69NDB1
B11 GBC1/IO55RSB0 E5 10151USB3 G13 I072NDB1
B12 GBAO/IO58RSBO E6 I009RSBO G14 GCC2/1072PDB1
B13 GBA2/I060PPB1 E7 I012RSB0 H1 GFBO0/I0146NDB3
B14 GBB2/1061PDB1 E8 1032RSB0 H2 GFA1/10145PDB3
C1 GAC2/10153UDB3 E9 I046RSBO H3 VCCPLF
Cc2 GAB2/10154UDB3 E10 I051RSBO H4 GFB2/I0143PPB3
C3 GNDQ E11 VCCIB1 H5 GFC1/10147PDB3
Cc4 VCCIBO E12 I063NPB1 H6 VCC
C5 GABO0/IO02RSBO E13 GND H7 GND
C6 IO15RSBO E1l4 1064PDB1 H8 GND
c7 VCCIBO F1 I0149NDB3 H9 VCC
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IGLOO Low Power Flash FPGAs

QN132 QN132 QN132

Pin Number | AGL250 Function Pin Number | AGL250 Function Pin Number | AGL250 Function
Al GAB2/10117UPB3 A37 GBB1/I038RSB0 B25 GND
A2 10117VPB3 A38 GBCO0/IO35RSB0 B26 1054PDB1
A3 VCCIB3 A39 VCCIBO B27 GCB2/I052PDB1
A4 GFC1/10110PDB3 A40 I028RSB0 B28 GND
A5 GFBO/IO109NPB3 A4l 1022RSB0 B29 GCBO0/IO49NDB1
A6 VCCPLF A42 I018RSBO B30 GCC1/1048PDB1
A7 GFA1/10108PPB3 A43 I014RSBO B31 GND
A8 GFC2/10105PPB3 Ad4 I011RSBO B32 GBB2/1042PDB1
A9 I0103NDB3 A45 I007RSBO B33 VMV1
Al0 VCC A46 VCC B34 GBAO/IO39RSBO
All GEA1/1098PPB3 A47 GAC1/IO05RSBO B35 GBC1/I0O36RSB0
Al2 GEAO0/I098NPB3 A48 GABO0/IO02RSB0O B36 GND
Al13 GEC2/I095RSB2 B1 10118VvDB3 B37 I026RSBO
Al4 I091RSB2 B2 GAC2/10116UDB3 B38 I021RSBO
Al5 VCC B3 GND B39 GND
Al6 I0O90RSB2 B4 GFCO0/I0110NDB3 B40 I013RSBO
Al7 I087RSB2 B5 VCOMPLF B41 IO08RSBO
Al8 I085RSB2 B6 GND B42 GND
Al19 I082RSB2 B7 GFB2/I0106PSB3 B43 GACO0/I004RSBO
A20 I076RSB2 B8 I0103PDB3 B44 GNDQ
A21 I070RSB2 B9 GND C1l GAA2/10118UDB3
A22 VCC B10 GEBO/IO99NDB3 Cc2 10116VvDB3
A23 GDB2/I062RSB2 B11 VMV3 C3 VCC
A24 TDI B12 FF/GEB2/I0O96RSB2 C4 GFB1/I0109PPB3
A25 TRST B13 I092RSB2 C5 GFAO0/I0108NPB3
A26 GDC1/1058UDB1 B14 GND C6 GFA2/10107PSB3
A27 VCC B15 I089RSB2 Cc7 I0105NPB3
A28 I054NDB1 B16 I086RSB2 C8 VCCIB3
A29 I052NDB1 B17 GND C9 GEB1/1099PDB3
A30 GCA2/I1051PPB1 B18 I078RSB2 C10 GNDQ
A3l GCA0/IO50NPB1 B19 I072RSB2 Cl1 GEA2/I097RSB2
A32 GCB1/I049PDB1 B20 GND C12 I094RSB2
A33 I047NSB1 B21 GNDQ C13 VCCIB2
A34 VCC B22 T™MS Cl4 I0O88RSB2
A35 I041INPB1 B23 TDO C15 I084RSB2
A36 GBA2/1041PPB1 B24 GDCO0/1058vDB1 C16 IO80RSB2

Revision 27 4-35



& Microsemi

IGLOO Low Power Flash FPGAs

FG144 FG144 FG144

Pin Number | AGL250 Function Pin Number | AGL250 Function Pin Number | AGL250 Function
Al GNDQ D1 I0112NDB3 Gl GFA1/10108PPB3
A2 VMVO D2 10112PDB3 G2 GND
A3 GABO/IO02RSBO D3 10116VDB3 G3 VCCPLF
A4 GAB1/I003RSBO D4 GAA2/10118UPB3 G4 GFA0/I0108NPB3
A5 I016RSBO D5 GACO0/IO04RSBO G5 GND
A6 GND D6 GAC1/IO05RSB0 G6 GND
A7 I029RSBO D7 GBCO0/I0O35RSB0 G7 GND
A8 VCC D8 GBC1/I036RSB0 G8 GDC1/I058UPB1
A9 I033RSBO D9 GBB2/1042PDB1 G9 I053NDB1
Al10 GBAO/IO39RSBO D10 I042NDB1 G10 GCC2/1053PDB1
All GBA1/1040RSBO D11 1043NPB1 G11 I052NDB1
Al12 GNDQ D12 GCB1/1049PPB1 G12 GCB2/I052PDB1
Bl GAB2/I0117UDB3 El VCC H1 VCC
B2 GND E2 GFCO0/I0110NDB3 H2 GFB2/I0106PDB3
B3 GAAO0/IO00RSBO E3 GFC1/10110PDB3 H3 GFC2/10105PSB3
B4 GAA1/I001RSBO E4 VCCIB3 H4 GEC1/I0100PDB3
B5 I014RSBO ES I0118VPB3 H5 VCC
B6 I0O19RSBO E6 VCCIBO H6 I0O79RSB2
B7 1022RSB0 E7 VCCIBO H7 I065RSB2
B8 I030RSBO ES8 GCC1/1048PDB1 H8 GDB2/I062RSB2
B9 GBBO0/I0O37RSBO E9 VCCIB1 H9 GDCO0/1058VPB1
B10 GBB1/I038RSBO E10 VCC H10 VCCIB1
B11 GND E11l GCAO0/IO50NDB1 H11l I054PSB1
B12 VMV1 E12 IO51INDB1 H12 VCC
C1 10117vDB3 F1 GFBO0/IO109NPB3 J1 GEB1/1099PDB3
Cc2 GFA2/10107PPB3 F2 VCOMPLF J2 I0106NDB3
C3 GAC2/10116UDB3 F3 GFB1/10109PPB3 J3 VCCIB3
C4 VCC F4 10107NPB3 J4 GECO0/I0O100NDB3
C5 I012RSBO F5 GND J5 I088RSB2
C6 I017RSBO F6 GND J6 I081RSB2
C7 1024RSBO F7 GND J7 VCC
c8 IO31RSBO F8 GCCO0/I048NDB1 J8 TCK
Cc9 I034RSBO F9 GCBO0/I049NPB1 J9 GDA2/I061RSB2
C10 GBA2/1041PDB1 F10 GND J10 TDO
Cl1 I041NDB1 F11 GCA1/I050PDB1 J11 GDA1/I060UDB1
C12 GBC2/I043PPB1 F12 GCA2/I051PDB1 J12 GDB1/I059UDB1
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IGLOO Low Power Flash FPGAs

FG256 FG256 FG256

Pin Number | AGL400 Function Pin Number | AGL400 Function Pin Number | AGL400 Function
H3 GFB1/I0146PPB3 K9 GND M15 GDC1/1077UDB1
H4 VCOMPLF K10 GND M16 IO75NDB1
H5 GFCO0/I0147NPB3 K11 VCC N1 10140NDB3
H6 VCC K12 VCCIB1 N2 10138PPB3
H7 GND K13 I071INPB1 N3 GEC1/I0137PPB3
H8 GND K14 I074RSB1 N4 10131RSB2
H9 GND K15 I072NPB1 N5 GNDQ
H10 GND K16 I070NDB1 N6 GEA2/10134RSB2
H11 VCC L1 I0142NDB3 N7 I0117RSB2
H12 GCCO0/I0O67NPB1 L2 I0141NPB3 N8 I0111RSB2
H13 GCB1/I068PPB1 L3 I0125RSB2 N9 IO99RSB2
H14 GCAO0/IO69NPB1 L4 I0139RSB3 N10 I094RSB2
H15 NC L5 VCCIB3 N11 I0O87RSB2
H16 GCBO0/IO68NPB1 L6 GND N12 GNDQ
J1 GFA2/10144PPB3 L7 VCC N13 IO93RSB2
J2 GFA1/10145PDB3 L8 VCC N14 VITAG
J3 VCCPLF L9 VCC N15 GDCO0/1077vDB1
J4 10143NDB3 L10 VCC N16 GDA1/1079UDB1
J5 GFB2/10143PDB3 L11 GND P1 GEB1/10136PDB3
J6 VCC L12 VCCIB1 P2 GEBO0/I0136NDB3
J7 GND L13 GDBO0/IO78VPB1 P3 VMV2
J8 GND L14 1076VDB1 P4 10129RSB2
J9 GND L15 1076UDB1 P5 10128RSB2
J10 GND L16 I075PDB1 P6 10122RSB2
J11 VCC M1 10140PDB3 P7 I0115RSB2
J12 GCB2/I071PPB1 M2 I0130RSB2 P8 I0110RSB2
J13 GCA1/1069PPB1 M3 I0138NPB3 P9 IO98RSB2
Ji4 GCC2/1072PPB1 M4 GECO0/IO137NPB3 P10 IO95RSB2
J15 NC M5 VMV3 P11 I088RSB2
J16 GCA2/I070PDB1 M6 VCCIB2 P12 I084RSB2
K1 GFC2/10142PDB3 M7 VCCIB2 P13 TCK
K2 10144NPB3 M8 I0108RSB2 P14 VPUMP
K3 10141PPB3 M9 I0101RSB2 P15 TRST
K4 10120RSB2 M10 VCCIB2 P16 GDAO0/IO79VvDB1
K5 VCCIB3 M11 VCCIB2 R1 GEA1/10135PDB3
K6 VCC M12 VMV2 R2 GEAO0/I0135NDB3
K7 GND M13 I083RSB2 R3 10127RSB2
K8 GND M14 GDB1/1078UPB1 R4 GEC2/I0132RSB2
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FG484

Pin Number | AGL400 Function
K11 GND
K12 GND
K13 GND
K14 VCC
K15 VCCIB1
K16 GCC1/1067PPB1
K17 I064NPB1
K18 I073PDB1
K19 I073NDB1
K20 NC
K21 NC
K22 NC
L1 NC
L2 NC
L3 NC
L4 GFBO0/IO146NPB3
L5 GFA0/I0145NDB3
L6 GFB1/I0146PPB3
L7 VCOMPLF
L8 GFCO0/I0147NPB3
L9 VCC
L10 GND
L11 GND
L12 GND
L13 GND
L14 VCC
L15 GCCO0/IO67NPB1
L16 GCB1/1068PPB1
L17 GCAO/IO69NPB1
L18 NC
L19 GCBO0/IO68NPB1
L20 NC
L21 NC
L22 NC
M1 NC
M2 NC
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FG484
Pin Number | AGL400 Function

N17 I074RSB1
N18 I072NPB1
N19 I070NDB1
N20 NC
N21 NC
N22 NC

P1 NC

P2 NC

P3 NC

P4 I0142NDB3
P5 I0141INPB3
P6 I0125RSB2
P7 I0139RSB3
P8 VCCIB3
P9 GND
P10 VCC
P11 VCC
P12 VCC
P13 VCC
P14 GND
P15 VCCIB1
P16 GDBO0/IO78VPB1
P17 1076VDB1
P18 I076UDB1
P19 1075PDB1
P20 NC
P21 NC
P22 NC

R1 NC

R2 NC

R3 VCC

R4 10140PDB3
R5 I0130RSB2
R6 I0138NPB3
R7 GECO0/IO137NPB3
R8 VMV3
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Package Pin Assignments

FG484
Pin Number | AGL1000 Function
E13 IO51RSBO
E14 IO57RSBO0
E15 GBC1/I0O73RSB0
E16 GBBO0/I0O74RSBO0
E17 I071RSBO
E18 GBA2/I078PDB1
E19 I081PDB1
E20 GND
E21 NC
E22 1084PDB1
F1 NC
F2 10215PDB3
F3 10215NDB3
F4 10224NDB3
F5 10225NDB3
F6 VMV3
F7 I011RSBO
F8 GACO0/I004RSB0
F9 GAC1/I005RSB0
F10 I025RSB0
F11 I036RSBO
F12 I042RSB0
F13 I049RSBO
F14 IO56RSBO
F15 GBCO0/I072RSB0
F16 I062RSB0
F17 VMVO
F18 IO78NDB1
F19 IO81INDB1
F20 I082PPB1
F21 NC
F22 I084NDB1
Gl 10214NDB3
G2 10214PDB3
G3 NC
G4 10222NDB3

& Microsemi

Power Matters.

4-94



& Microsemi

IGLOO Low Power Flash FPGAs

Revision / Version Changes Page

DC & Switching, cont'd. [Table 2-49 - Minimum and Maximum DC Input and Output Levels for LVCMOS| 2-39
3.3 V Wide Range is new.

Revision 9 (Jul 2008)  |As a result of the Libero IDE v8.4 release, Actel now offers a wide range of core| N/A

Product Brief v1.1 voltage support. The document was updated to change 1.2V /15V to 1.2V to
DC and Switching L5V.
Characteristics

Advance v0.3

Revision 8 (Jun 2008) [As a result of the Libero IDE v8.4 release, Actel now offers a wide range of core N/A
voltage support. The document was updated to change 1.2V /15V to 1.2V to

15V
DC and Switching Tables have been updated to reflect default values in the software. The default I/O N/A
Characteristics capacitance is 5 pF. Tables have been updated to include the LVCMOS 1.2 V I/O
Advance v0.2 set.

DDR Tables have two additional data points added to reflect both edges for Input
DDR setup and hold time.

The power data table has been updated to match SmartPower data rather then
simulation values.

AGLO015 global clock delays have been added.

Table 2-1 « Absolute Maximum Ratings was updated to combine the VCCI and 2-1
VMV parameters in one row. The word "output” from the parameter description for
VCCI and VMV, and table note 3 was added.

Table 2-2 ¢ Recommended Operating Conditions 1 was updated to add 2-2
references to tables notes 4, 6, 7, and 8. VMV was added to the VCCI parameter
row, and table note 9 was added.

In Table 2-3 ¢ Flash Programming Limits — Retention, Storage, and Operating 2-3
Temperaturel, the maximum operating junction temperature was changed from
110° to 100°.

VMV was removed from Table 2-4 « Overshoot and Undershoot Limits 1. The 2-3
table title was modified to remove "as measured on quiet I/Os." Table note 2 was
revised to remove "estimated SSO density over cycles." Table note 3 was revised
to remove "refers only to overshoot/undershoot limits for simultaneous switching
I/0s."

The "PLL Behavior at Brownout Condition" section is new. 2-4

Figure 2-2 « V2 Devices — I/O State as a Function of VCCI and VCC Voltage 2-5
Levels is new.

EQ 2 was updated. The temperature was changed to 100°C, and therefore the 2-6
end result changed.

The table notes for Table 2-9 « Quiescent Supply Current (IDD) Characteristics, 2-7
IGLOO Flash*Freeze Mode*, Table 2-10 ¢ Quiescent Supply Current (IDD)
Characteristics, IGLOO Sleep Mode*, and Table 2-11 « Quiescent Supply Current
(IDD) Characteristics, IGLOO Shutdown Mode were updated to remove VMV and
include PDC6 and PDC7. VCCI and VJTAG were removed from the statement
about IDD in the table note for Table 2-11 ¢ Quiescent Supply Current (IDD)
Characteristics, IGLOO Shutdown Mode.

Note 2 of Table 2-12 ¢ Quiescent Supply Current (IDD), No IGLOO Flash*Freeze 2-9
Model was updated to include VCCPLL. Note 4 was updated to include PDC6
and PDC?7.
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