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IGLOOe Device Family Overview

Flash Advantages

Low Power

Flash-based IGLOOQe devices exhibit power characteristics similar to those of an ASIC, making them an
ideal choice for power-sensitive applications. IGLOOe devices have only a very limited power-on current
surge and no high-current transition period, both of which occur on many FPGAs.

IGLOOe devices also have low dynamic power consumption to further maximize power savings; power is
even further reduced by the use of a 1.2 V core voltage.

Low dynamic power consumption, combined with low static power consumption and Flash*Freeze
technology, gives the IGLOOe device the lowest total system power offered by any FPGA.

Security

The nonvolatile, flash-based IGLOOe devices do not require a boot PROM, so there is no vulnerable
external bitstream that can be easily copied. IGLOOe devices incorporate FlashLock, which provides a
unique combination of reprogrammability and design security without external overhead, advantages that
only an FPGA with nonvolatile flash programming can offer.

IGLOOe devices utilize a 128-bit flash-based lock and a separate AES key to provide the highest level of
protection in the FPGA industry for programmed intellectual property and configuration data. In addition,
all FlashROM data in IGLOOe devices can be encrypted prior to loading, using the industry-leading
AES-128 (FIPS192) bit block cipher encryption standard. AES was adopted by the National Institute of
Standards and Technology (NIST) in 2000 and replaces the 1977 DES standard. IGLOOe devices have a
built-in AES decryption engine and a flash-based AES key that make them the most comprehensive
programmable logic device security solution available today. IGLOOe devices with AES-based security
provide a high level of protection for remote field updates over public networks such as the Internet, and
are designed to ensure that valuable IP remains out of the hands of system overbuilders, system cloners,
and IP thieves.

Security, built into the FPGA fabric, is an inherent component of the IGLOOe family. The flash cells are
located beneath seven metal layers, and many device design and layout techniques have been used to
make invasive attacks extremely difficult. The IGLOOe family, with FlashLock and AES security, is unique
in being highly resistant to both invasive and noninvasive attacks. Your valuable IP is protected with
industry-standard security, making remote ISP possible. An IGLOOe device provides the best available
security for programmable logic designs.

Single Chip

Flash-based FPGAs store their configuration information in on-chip flash cells. Once programmed, the
configuration data is an inherent part of the FPGA structure, and no external configuration data needs to
be loaded at system power-up (unlike SRAM-based FPGAs). Therefore, flash-based IGLOOe FPGAs do
not require system configuration components such as EEPROMs or microcontrollers to load device
configuration data. This reduces bill-of-materials costs and PCB area, and increases security and system
reliability.

Instant On

Flash-based IGLOOe devices support Level 0 of the Instant On classification standard. This feature
helps in system component initialization, execution of critical tasks before the processor wakes up, setup
and configuration of memory blocks, clock generation, and bus activity management. The Instant On
feature of flash-based IGLOOe devices greatly simplifies total system design and reduces total system
cost, often eliminating the need for CPLDs and clock generation PLLs. In addition, glitches and
brownouts in system power will not corrupt the IGLOOe device's flash configuration, and unlike SRAM-
based FPGAs, the device will not have to be reloaded when system power is restored. This enables the
reduction or complete removal of the configuration PROM, expensive voltage monitor, brownout
detection, and clock generator devices from the PCB design. Flash-based IGLOOe devices simplify total
system design and reduce cost and design risk while increasing system reliability and improving system
initialization time.
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IGLOOe Device Family Overview
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Figure 1-1 « IGLOOe Device Architecture Overview

Flash*Freeze Technology

The IGLOOe device has an ultra-low power static mode, called Flash*Freeze mode, which retains all
SRAM and register information and can still quickly return to normal operation. Flash*Freeze technology
enables the user to quickly (within 1 ps) enter and exit Flash*Freeze mode by activating the
Flash*Freeze pin while all power supplies are kept at their original values. In addition, 1/0Os and global
1/0Os can still be driven and can be toggling without impact on power consumption, clocks can still be
driven or can be toggling without impact on power consumption, and the device retains all core registers,
SRAM information, and states. |/O states are tristated during Flash*Freeze mode or can be set to a
certain state using weak pull-up or pull-down 1/O attribute configuration. No power is consumed by the
1/0 banks, clocks, JTAG pins, or PLL in this mode.

Flash*Freeze technology allows the user to switch to active mode on demand, thus simplifying the power
management of the device.

The Flash*Freeze pin (active low) can be routed internally to the core to allow the user's logic to decide
when it is safe to transition to this mode. It is also possible to use the Flash*Freeze pin as a regular I/O if
Flash*Freeze mode usage is not planned, which is advantageous because of the inherent low power
static and dynamic capabilities of the IGLOOe device. Refer to Figure 1-2 for an illustration of
entering/exiting Flash*Freeze mode.

Flash*Freeze IGLOOe
Mode Control FPGA

Flash*Freeze Pin

Figure 1-2 = 1GLOOe Flash*Freeze Mode
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IGLOOe Low Power Flash FPGAs

VersaTiles
The IGLOOe core consists of VersaTiles, which have been enhanced beyond the ProASICELUS® ¢qre
tiles. The IGLOOe VersaTile supports the following:
« All 3-input logic functions—LUT-3 equivalent
* Latch with clear or set
+ D-flip-flop with clear or set
+ Enable D-flip-flop with clear or set
Refer to Figure 1-3 for VersaTile configurations.
LUT-3 Equivalent D-Flip-Flop with Clear or Set Enable D-Flip-Flop with Clear or Set
X1— Data — v Data — —Y
X2— LUT-3—Y CLK— D-FF CLK—)> D-FF
X3— CLR Enable —]
CLR —
Figure 1-3 » VersaTile Configurations

User Nonvolatile FlashROM

IGLOOe devices have 1 kbit of on-chip, user-accessible, nonvolatile FlashROM. The FlashROM can be
used in diverse system applications:

» Internet protocol addressing (wireless or fixed)

+ System calibration settings

» Device serialization and/or inventory control

» Subscription-based business models (for example, set-top boxes)

« Secure key storage for secure communications algorithms

» Asset management/tracking

+ Date stamping

* Version management
The FlashROM is written using the standard IGLOOe IEEE 1532 JTAG programming interface. The core
can be individually programmed (erased and written), and on-chip AES decryption can be used

selectively to securely load data over public networks, as in security keys stored in the FlashROM for a
user design.

The FlashROM can be programmed via the JTAG programming interface, and its contents can be read
back either through the JTAG programming interface or via direct FPGA core addressing. Note that the
FlashROM can only be programmed from the JTAG interface and cannot be programmed from the
internal logic array.

The FlashROM is programmed as 8 banks of 128 bits; however, reading is performed on a byte-by-byte
basis using a synchronous interface. A 7-bit address from the FPGA core defines which of the 8 banks
and which of the 16 bytes within that bank are being read. The three most significant bits (MSBs) of the
FlashROM address determine the bank, and the four least significant bits (LSBs) of the FlashROM
address define the byte.

The IGLOOe development software solutions, Libero® System-on-Chip (SoC) and Designer, have
extensive support for the FlashROM. One such feature is auto-generation of sequential programming
files for applications requiring a unique serial number in each part. Another feature allows the inclusion of
static data for system version control. Data for the FlashROM can be generated quickly and easily using
Libero SoC and Designer software tools. Comprehensive programming file support is also included to
allow for easy programming of large numbers of parts with differing FlashROM contents.
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IGLOOe Low Power Flash FPGAs

Pro I/Os with Advanced I/O Standards

The IGLOOe family of FPGAs features a flexible I/O structure, supporting a range of voltages (1.2 V,
15V, 18V, 25V, 3.0V wide range, and 3.3 V). IGLOOe FPGAs support 19 different 1/0 standards,
including single-ended, differential, and voltage-referenced. The I/Os are organized into banks, with eight
banks per device (two per side). The configuration of these banks determines the I/O standards
supported. Each I/O bank is subdivided into VREF minibanks, which are used by voltage-referenced
1/0s. VREF minibanks contain 8 to 18 1/Os. All the 1/Os in a given minibank share a common VREF line.
Therefore, if any 1/0 in a given VREF minibank is configured as a VREF pin, the remaining 1/Os in that
minibank will be able to use that reference voltage.

Each 1/0 module contains several input, output, and enable registers. These registers allow the
implementation of the following:

» Single-Data-Rate applications (e.g., PCl 66 MHz, bidirectional SSTL 2 and 3, Class | and Il)

* Double-Data-Rate applications (e.g., DDR LVDS, B-LVDS, and M-LVDS |/Os for point-to-point

communications, and DDR 200 MHz SRAM using bidirectional HSTL Class II).

IGLOOe banks support M-LVDS with 20 multi-drop points.
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.

Wide Range I/O Support

IGLOOe devices support JEDEC-defined wide range 1/0 operation. IGLOOe devices support both the
JESD8-B specification, covering 3.0 V and 3.3 V supplies, for an effective operating range of 2.7 V to
3.6V, and JESD8-12 with its 1.2 V nominal, supporting an effective operating range of 1.14 V to 1.575 V.

Wider I/O 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 I/O 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 1/0 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’s 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.

2. From the FlashPro GUI, click PDB Configuration. A FlashPoint — Programming File Generator
window appears.

3. Click the Specify I/0 States During Programming button to display the Specify /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 1/0s you wish to modify (Figure 1-4 on page 1-8).

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

1-1/0O is set to drive out logic High
0 - 1/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 — IGLOOe 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 -0.3t01.65 \%
VJTAG JTAG DC voltage -0.3t03.75 \
VPUMP Programming voltage -0.31t03.75 \%
VCCPLL Analog power supply (PLL) -0.3to0 1.65 \Y,
VCCI and VMV3 | DC I/O buffer supply voltage -0.3t03.75 \Y,
VI I/O input voltage —0.3 V to 3.6 V (when I/O hot insertion mode is enabled) \%
-0.3Vto (VCCI + 1 V) or 3.6 V, whichever voltage is lower
(when I/O hot-insertion mode is disabled)
Tst62 Storage temperature —65 to +150 °C
T, 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.

3. VMV pins must be connected to the corresponding VCCI pins. See the "VMVx 1/0O Supply Voltage (quiet)" section on
page 3-1 for further information.

Revision 13
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IGLOOe Low Power Flash FPGAs

Power Consumption of Various Internal Resources

Table 2-15 » Different Components Contributing to the Dynamic Power Consumption in IGLOOe Devices
For IGLOOe V2 or V5 Devices, 1.5V DC Core Supply Voltage
Device-Specific Dynamic
Contributions (W/MHz)
Parameter Definition AGLEG600 AGLE3000
PAC1 Clock contribution of a Global Rib 19.7 12.77
PAC2 Clock contribution of a Global Spine 4.16 1.85
PAC3 Clock contribution of a VersaTile row 0.88
PAC4 Clock contribution of a VersaTile used as a sequential module 0.1
PAC5 First contribution of a VersaTile used as a sequential module 0.057
PAC6 Second contribution of a VersaTile used as a sequential module 0.207
PAC7 Contribution of a VersaTile used as a combinatorial module 0.207
PACS8 Average contribution of a routing net 0.7
PAC9 Contribution of an I/O input pin (standard-dependent) See Table 2-13 on page 2-9.
PAC10 Contribution of an I/O output pin (standard-dependent) See Table 2-14 on page 2-10.
PAC11 Average contribution of a RAM block during a read operation 25.00
PAC12 Average contribution of a RAM block during a write operation 30.00
PAC13 Dynamic contribution for PLL 2.70

Note: For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi power
calculator or SmartPower in Libero SoC software.

Table 2-16 « Different Components Contributing to the Static Power Consumption in IGLOO Devices

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

Device Specific Static Power (mW)

Parameter Definition AGLEG600 AGLE3000
PDC1 Array static power in Active mode See Table 2-12 on page 2-8.
PDC2 Array static power in Static (Idle) mode See Table 2-11 on page 2-7.
PDC3 Array static power in Flash*Freeze mode See Table 2-9 on page 2-7.
PDC4 Static PLL contribution 1.84
PDC5 Bank quiescent power (VCCI-dependent) See Table 2-12 on page 2-8.
PDC6 I/O input pin static power (standard-dependent) See Table 2-13 on page 2-9.
PDC7 1/0O output pin static power (standard-dependent) See Table 2-14 on page 2-10.
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IGLOOe DC and Switching Characteristics

Table 2-17 « Different Components Contributing to the Dynamic Power Consumption in IGLOOe Devices
For IGLOOe V2 Devices, 1.2 V DC Core Supply Voltage
Device-Specific Dynamic
Contributions (W/MHz)
Parameter Definition AGLEG600 AGLE3000
PACA1 Clock contribution of a Global Rib 12.61 8.17
PAC2 Clock contribution of a Global Spine 2.66 1.18
PAC3 Clock contribution of a VersaTile row 0.56
PAC4 Clock contribution of a VersaTile used as a sequential module 0.071
PAC5 First contribution of a VersaTile used as a sequential module 0.045
PACG6 Second contribution of a VersaTile used as a sequential module 0.186
PAC7 Contribution of a VersaTile used as a combinatorial module 0.109
PACS8 Average contribution of a routing net 0.449
PAC9 Contribution of an I/O input pin (standard-dependent) See Table 2-9 on page 2-7.
PAC10 Contribution of an I/O output pin (standard-dependent) See Table 2-10 on page 2-7
and Table 2-11 on page 2-7.
PAC11 Average contribution of a RAM block during a read operation 25.00
PAC12 Average contribution of a RAM block during a write operation 30.00
PAC13 Dynamic PLL contribution 2.10

Note: For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi power
calculator or SmartPower in Libero SoC software.

Table 2-18 » Different Components Contributing to the Static Power Consumption in IGLOO Devices
For IGLOOe V2 Devices, 1.2 V DC Core Supply Voltage
Device Specific Static Power (mW)
Parameter Definition AGLEG600 AGLE3000
PDCH1 Array static power in Active mode See Table 2-12 on page 2-8.
PDC2 Array static power in Static (Idle) mode See Table 2-11 on page 2-7.
PDC3 Array static power in Flash*Freeze mode See Table 2-9 on page 2-7.
PDC4 Static PLL contribution 0.90
PDC5 Bank quiescent power (VCCI-dependent) See Table 2-12 on page 2-8.
PDC6 I/0 input pin static power (standard-dependent) See Table 2-13 on page 2-9.
PDC7 1/0O output pin static power (standard-dependent) See Table 2-14 on page 2-10.
2-12 Revision 13
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IGLOOe Low Power Flash FPGAs

Timing Characteristics
1.5 V DC Core Voltage

Table 2-48 « 2.5V 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=2.3 V

Speed Unit
Drive Strength Grade  (tpout| top |toin | tey [teys |teout| tzL | tzn |tz | thz | tzs [ tzus | S
4 mA Std. 0.97 1555|0.18(1.31(1.41| 0.66 |5.66|4.75(2.28|1.96| 9.26 | 8.34 ns
8 mA Std. 0.97 [4.58(0.18(1.31|1.41]| 0.66 |4.67|4.07|2.58|2.53| 8.27 | 7.66 ns
12 mA Std. 0.97 13.89|10.18(1.31(1.41| 0.66 |3.97|3.58(2.782.91| 7.56 | 7.17 ns
16 mA Std. 0.97 [3.68(0.18(1.31|1.41] 0.66 |3.75|3.4712.82|3.01| 7.35 | 7.06 ns
24 mA Std. 0.97 13.5910.18(1.31(1.41| 0.66 |3.66|3.48(2.88|3.37| 7.26 | 7.08 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 « 2.5V 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 =2.3 V

Speed Unit
Drive Strength Grade  [tpout | top | toin | tey [teys|teout| tze | tzn |tz | thz | tzs [tzus | S
4 mA Std. 0.97 |2.94(0.18(1.31|1.41| 0.66 |3.00|2.68(2.28|2.03( 6.60 | 6.27 | ns
8 mA Std. 0.97 [2.45(0.18(1.31|1.41] 0.66 |2.50]|2.12|2.58|2.62| 6.10 | 5.72 | ns
12 mA Std. 0.97 |2.15(0.18(1.31|1.41| 0.66 |2.20|1.85|2.78|2.98( 5.80 | 545 | ns
16 mA Std. 0.97 [2.10(0.18(1.31|1.41] 0.66 |2.15]1.80|2.82|3.08| 5.75 | 540 | ns
24 mA Std. 0.97 |211(0.18(1.31|1.41| 0.66 |2.16|1.74(2.88|3.47| 575 | 533 | ns

Notes:

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

1.2 V DC Core Voltage

Table 2-50 « 2.5V 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 =2.3 V

Drive Strength 2?:3: toout| top | toin | tpy | tpys | teouT| tzL tzh | tz | thz | tzLs | tzus [ Units
4 mA Std. | 1.55 | 6.25 [0.26|1.55(1.77| 1.10 | 6.36 | 5.34 [2.81|2.63(12.14(11.13| ns
8 mA Std. | 1.55 | 5.18 (0.26 [1.55(1.77| 1.10 | 5.26 | 4.61 [3.13[3.32(11.05|10.39| ns
12 mA Std. | 1.55 | 442 [0.26|1.55(1.77| 1.10 | 4.49 | 4.08 [3.36|3.76 [ 10.28 | 9.86 | ns
16 mA Std. | 1.55 | 4.19 (0.26 [1.55(1.77| 1.10 | 425 | 3.96 (3.40(3.89(10.04| 9.75 | ns
24 mA Std. | 1.55 [ 4.09 (0.26|1.55(1.76 | 1.10 | 4.15 | 3.97 [3.47|4.32( 9.94 | 9.76 | ns

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

Table 2-51 « 2.5V 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 =2.3 V

eed

Drive Strength Z?ade toout | top | toin | tepy [ tepys |teouT| tzL | tzn | tiz | thz | tzs | tzus | Units
4 mA Std. 155 |3.38|0.26|1.55|1.77 | 1.10 [ 3.42(3.11 (2.81|2.72| 9.21 | 8.89 ns
8 mA Std. 1.55 (2.830.26|1.55(1.77 ] 1.10 [2.87|2.51(3.13|3.42| 8.66 | 8.30 ns
12 mA Std. 155 1251|026 |155|1.77| 1.10 [2.54 (2.22 [ 3.36 [ 3.85 | 8.33 | 8.00 ns
16 mA Std. 155 (2.4510.26 |1.55(1.77 ]| 110 [2.48|2.16(3.40|3.97 | 8.27 | 7.95 ns
24 mA Std. 155 |1 246|026 |1.55|1.77 | 1.10 [2.49(2.09 [ 3.47 [4.44 | 8.28 | 7.88 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 2-6 for derating values.
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IGLOOe Low Power Flash FPGAs

Timing Characteristics
1.5 V DC Core Voltage

Table 2-60 « 1.5V 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=1.4V

Drive Strength 2?:3: toout| top | toin | tpy | tpys | teouT| tzL tzh | tz | thz | tzLs | tzus [ Units
2mA Std. [ 0.97 | 7.61 [0.18|1.47(1.77| 0.66 | 7.76 | 6.33 [2.81|2.34(11.36 | 9.92 | ns
4 mA Std. | 0.97 | 6.54 (0.18(1.47(1.77| 0.66 | 6.67 | 5.56 [3.09(2.88(10.26| 9.16 | ns
6 mA Std. | 0.97 | 6.15 [0.18|1.47(1.77| 0.66 | 6.27 | 542 [3.15|3.02( 9.87 | 9.02 | ns
8 mA Std. | 0.97 | 6.07 (0.18(1.47(1.77| 0.66 | 6.20 | 542 (2.64[3.56( 9.79 | 9.02 | ns
12 mA Std. | 0.97 | 6.07 [0.18|1.47(1.77| 0.66 | 6.20 | 5.42 [2.64|3.56 | 9.79 | 9.02 | ns

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

Table 2-61 « 1.5V 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

eed
Drive Strength ?;F:ade tooutr | top | toin | tepy | teys [ teouT | tzL | tzn | tiz | thz | tzs | tzus | Units
2mA Std. 0.97 |3.25(0.18(1.47|1.77| 0.66 |3.32(3.00|2.80|243(6.92( 6.59 ns
4 mA Std. 097 (2.81(0.18 (147 |1.77 | 0.66 | 2.87 |2.51)3.08|2.97 | 6.46 | 6.10 ns
6 mA Std. 097 | 272|018 (1.47|1.77| 066 |2.78 (2.41|3.14|3.12|6.37 | 6.01 ns
8 mA Std. 097 (269|018 (147 |1.77 | 0.66 | 2.75|2.30 | 3.24 | 3.67 | 6.35| 5.89 ns
12 mA Std. 0.97 |269(0.18(1.47|1.77| 0.66 |2.75(2.30|3.24 | 3.67 | 6.35 | 5.89 ns

Notes:

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

High-Speed Transceiver Logic is a general-purpose high-speed 1.5V bus standard (EIA/JESD8-6).
IGLOOe devices support Class |. This provides a differential amplifier input buffer and a push-pull output

buffer.
Table 2-89 « Minimum and Maximum DC Input and Output Levels
HSTL Class
I VIL VIH voL VOH |IOL|IOH| IOSH losL |IL'|nH?
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength v ' v v ' v mA|mA| mA3 mA3  [pA%|pA?t
8 mA -0.3 | VREF-0.1| VREF +0.1| 3.6 04 |VCCI-04| 8| 8 32 39 10| 10
Notes:

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

2. 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.
3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
4. Currents are measured at 85°C junction temperature.

V7
HSTL
Class | 50
Test Point

TZOpF

Figure 2-17 « AC Loading

Table 2-90 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) VTT (typ.) (V) CLoap (pPF)
VREF — 0.1 VREF + 0.1 0.75 0.75 0.75 20
Note: *Measuring point = Vtrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-91 « HSTL Class | — Applies to 1.5 V DC Core Voltage

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V,

Worst-Case VCCI=1.4V VREF =0.75V
Speed Grade toour | tor | toin | tey | teour | tz | tzn |tz | thz | tas | tzws | Units
Std. 0.98 274 | 019 | 1.77 0.67 279 | 2.73 6.42 | 6.36 ns

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

1.2 V DC Core Voltage

Table 2-92 « HSTL Class | — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=1.4V VREF =0.75V

Speed Grade toour | tor | toin | tey | teout | tzL | tzn |tz | thz | tas | tzus | Units
Std. 1.55 3.10 | 0.26 | 1.94 1.10 3.12 | 3.10 8.93 | 8.91 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 2-128 » Output Enable Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14V

Parameter Description Std. | Units
toecLka Clock-to-Q of the Output Enable Register 110 | ns
toesup Data Setup Time for the Output Enable Register 115| ns
toEHD Data Hold Time for the Output Enable Register 0.00| ns
toEsuE Enable Setup Time for the Output Enable Register 1.22| ns
toeHE Enable Hold Time for the Output Enable Register 0.00| ns
toEcLR2Q Asynchronous Clear-to-Q of the Output Enable Register 1.65| ns
toEprE2Q Asynchronous Preset-to-Q of the Output Enable Register 1.65| ns
toeremcLr | Asynchronous Clear Removal Time for the Output Enable Register 0.00| ns
toereccLr | Asynchronous Clear Recovery Time for the Output Enable Register 0.24| ns
toeremPre | Asynchronous Preset Removal Time for the Output Enable Register 0.00| ns
toerecPre | Asynchronous Preset Recovery Time for the Output Enable Register 0.24 | ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19| ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.19| ns
toeckmpwH | Clock Minimum Pulse Width HIGH for the Output Enable Register 0.31| ns
toeckmpwL | Clock Minimum Pulse Width LOW for the Output Enable Register 028 | 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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cKMPWH, fckmPwL
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Figure 2-38 « Timing Model and Waveforms

Timing Characteristics
1.5 V DC Core Voltage

Table 2-137 « Register Delays

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. | Units
teLka Clock-to-Q of the Core Register 0.89 ns
tsup Data Setup Time for the Core Register 0.81 ns
tHp Data Hold Time for the Core Register 0.00 ns
tsue Enable Setup Time for the Core Register 0.73 ns
tHE Enable Hold Time for the Core Register 0.00 ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0.60 ns
tPrRE2Q Asynchronous Preset-to-Q of the Core Register 0.62 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 0.23 ns
tweLr Asynchronous Clear Minimum Pulse Width for the Core Register 0.30 ns
tWPRE Asynchronous Preset Minimum Pulse Width for the Core Register 0.30 ns
tckMPWH Clock Minimum Pulse Width HIGH for the Core Register 0.56 ns
tekmPwL Clock Minimum Pulse Width LOW for the Core Register 0.56 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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Global Tree Timing Characteristics

Global clock delays include the central rib delay, the spine delay, and the row delay. Delays do not
include I/O input buffer clock delays, as these are 1/O standard—dependent, and the clock may be driven
and conditioned internally by the CCC module. For more details on clock conditioning capabilities, refer
to the "Clock Conditioning Circuits" section on page 2-91. Table 2-139 and Table 2-141 present minimum
and maximum global clock delays within the device. Minimum and maximum delays are measured with
minimum and maximum loading.

Timing Characteristics
1.5 V DC Core Voltage

Table 2-139 « AGLE600 Global Resource
Commercial-Case Conditions: T; =70°C, VCC =1.425V

Std.

Parameter Description Min.!  Max.?2 | Units
tRCKL Input Low Delay for Global Clock 1.48 1.82 ns
tRCKH Input High Delay for Global Clock 1.52 1.94 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
tRCksW Maximum Skew for Global Clock 0.42 ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,

located in a lightly loaded row (single element is connected to the global net).
2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

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

Table 2-140 - AGLE3000 Global Resource

Commercial-Case Conditions: T; =70°C, VCC =1.425V

Std.

Parameter Description Min." Max.2 | Units
tRCKL Input Low Delay for Global Clock 2.00 2.34 ns
tRCKH Input High Delay for Global Clock 2.09 2.51 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 ns
trRcksw Maximum Skew for Global Clock 0.42 ns
Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,

located in a lightly loaded row (single element is connected to the global net).
2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Clock Conditioning Circuits
CCC Electrical Specifications

Timing Characteristics

Table 2-143 « IGLOOe CCC/PLL Specification
For IGLOOe V2 or V5 Devices, 1.5 V DC Core Supply Voltage

Parameter Min. Typ. Max. Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 250 MHz
Clock Conditioning Circuitry Output Frequency foyt ccc 0.75 250 MHz
Serial Clock (SCLK) for Dynamic PLL' 100 MHz
Delay Increments in Programmable Delay Blocks % 3 360% ps
Number of Programmable Values in Each Programmable Delay 32 ns
Block

Input Cycle-to-Cycle Jitter (peak magnitude) 1

CCC Output Peak-to-Peak Period Jitter Fccc out Max Peak-to-Peak Period Jitter

1 Global External 3 Global
Network FB Used | Networks

Used Used
0.75 MHz to 24 MHz 0.50% 0.75% 0.70%
24 MHz to 100 MHz 1.00% 1.50% 1.20%
100 MHz to 250 MHz 2.50% 3.75% 2.75%
Acquisition Time
LockControl =0 300 us
LockControl = 1 6.0 ms
Tracking Jitter®
LockControl = 0 25 ns
LockControl = 1 1.5 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 1 2,3,6 1.25 15.65 ns
Delay Range in Block: Programmable Delay 2 % 3 © 0.469 15.65 ns
Delay Range in Block: Fixed Delay 23 3.5 ns

Notes:

1. Maximum value obtained for a Std. speed grade device in Worst Case Commercial Conditions. For specific junction
temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

2. This delay is a function of voltage and temperature. See Table 2-6 on page 2-6 and Table 2-7 on page 2-6 for deratings.

3. T;=25°C,VCC=15V

4. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero SoC Online Help associated with the core for more information.

5. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock
edge. Tracking jitter does not measure the variation in PLL output period, which is covered by the period jitter
parameter.

6. For definitions of Type 1 and Type 2, refer to the PLL Block Diagram in the "Clock Conditioning Circuits in IGLOO and
ProASIC3 Devices" chapter of the IGLOOe FPGA Fabric User’s Guide.
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Figure 2-52 » FIFO FULL Flag and AFULL Flag Assertion
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Figure 2-53 « FIFO EMPTY Flag and AEMPTY Flag Deassertion
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Figure 2-54 « FIFO FULL Flag and AFULL Flag Deassertion
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Pin Descriptions and Packaging

VCOMPLA/B/C/D/EIF PLL Ground

Ground to analog PLL power supplies. When the PLLs are not used, the place-and-route tool
automatically disables the unused PLLs to lower power consumption. The user should tie unused
VCCPLx and VCOMPLXx pins to ground.

There are six VCOMPL pins (PLL ground) on IGLOOe devices.

VJTAG JTAG Supply Voltage

Low power flash devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be run
at any voltage from 1.5V to 3.3 V (nominal). Isolating the JTAG power supply in a separate /0O bank
gives greater flexibility in supply selection and simplifies power supply and PCB design. If the JTAG
interface is neither used nor planned for use, the VJTAG pin together with the TRST pin could be tied to
GND. It should be noted that VCC is required to be powered for JTAG operation; VJTAG alone is
insufficient. If a device is in a JTAG chain of interconnected boards, the board containing the device can
be powered down, provided both VJTAG and VCC to the part remain powered; otherwise, JTAG signals
will not be able to transition the device, even in bypass mode.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent
filtering capacitors rather than supplying them from a common rail.

VPUMP Programming Supply Voltage

IGLOOe devices support single-voltage ISP of the configuration flash and FlashROM. For programming,
VPUMP should be 3.3 V nominal. During normal device operation, VPUMP can be left floating or can be
tied (pulled up) to any voltage between 0V and the VPUMP maximum. Programming power supply
voltage (VPUMP) range is listed in the datasheet.

When the VPUMP pin is tied to ground, it will shut off the charge pump circuitry, resulting in no sources of
oscillation from the charge pump circuitry.

For proper programming, 0.01 yF and 0.33 uF capacitors (both rated at 16 V) are to be connected in
parallel across VPUMP and GND, and positioned as close to the FPGA pins as possible.

Microsemi recommends that VPUMP and VJTAG power supplies be kept separate with independent
filtering capacitors rather than supplying them from a common rail.

User-Defined Supply Pins

VREF 1/0 Voltage Reference

Reference voltage for I/O minibanks. VREF pins are configured by the user from regular 1/Os, and any
1/0 in a bank, except JTAG 1/Os, can be designated the voltage reference 1/0O. Only certain 1/O standards
require a voltage reference—HSTL (I) and (l), SSTL2 (I) and (ll), SSTL3 (1) and (Il), and GTL/GTL+. One
VREF pin can support the number of I/Os available in its minibank.

3-2
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Package Pin Assignments

FG896 FG896 FG896
AGLE3000 AGLE3000 AGLE3000
Pin Number Function Pin Number Function Pin Number Function
H11 1018PDB0OV2 J16 1042PDB1V0 K21 VCC
H12 I026NPB0OV3 J17 1044NDB1V0 K22 I078PPB1V4
H13 I028NDB0OV3 J18 1044PDB1V0 K23 I0O88NDB2V0
H14 1028PDB0OV3 J19 I054NDB1V1 K24 1088PDB2V0
H15 I038PPB0OV4 J20 1054PDB1V1 K25 1094PDB2V1
H16 I042NDB1V0 J21 I076NPB1V4 K26 I094NDB2V1
H17 I052NDB1V1 J22 VCC K27 1085PDB2V0
H18 I052PDB1V1 J23 VCCPLB K28 IO85NDB2V0
H19 I062NDB1V2 J24 VCCIB2 K29 I093PDB2V1
H20 1062PDB1V2 J25 1090PDB2V1 K30 IO93NDB2V1
H21 IO70NDB1V3 J26 I0O90NDB2V1 L1 10286NDB7V1
H22 I070PDB1V3 J27 GBB2/I083PDB2V0 L2 10286PDB7V1
H23 GND J28 I083NDB2V0 L3 10298NDB7V3
H24 VCOMPLB J29 1091PDB2V1 L4 10298PDB7V3
H25 GBC2/1084PDB2V0 J30 I091NDB2V1 L5 10283PDB7V1
H26 I084NDB2V0 K1 I0288NDB7V1 L6 10291NDB7V2
H27 1096PDB2V1 K2 10288PDB7V1 L7 10291PDB7V2
H28 I096NDB2V1 K3 I0304NDB7V3 L8 10293PDB7V2
H29 1089PDB2V0 K4 10304PDB7V3 L9 I0293NDB7V2
H30 I0O89NDB2V0 K5 GAB2/I0308PDB7V4 L10 I0307NPB7V4
J1 I0290NDB7V2 K6 IO308NDB7V4 L11 VCC
J2 10290PDB7V2 K7 I0301PDB7V3 L12 VCC
J3 I0302NDB7V3 K8 I0301NDB7V3 L13 vcC
J4 10302PDB7V3 K9 GAC2/I0307PPB7V4 L14 VCC
J5 I0295NDB7V2 K10 VCC L15 vce
J6 I0299NDB7V3 K11 1004PPBOVO L16 VCC
J7 VCCIB7 K12 VCCIBO L17 VCC
J8 VCCPLA K13 VCCIBO L18 VCC
J9 \ee K14 VCCIBO L19 VCcC
J10 IO04NPBOVO K15 VCCIBO L20 vCcC
J1 I018NDB0OV2 K16 VCCIB1 L21 I0O78NPB1V4
J12 I020NDB0OV2 K17 VCCIB1 L22 I0104NPB2V2
J13 1020PDBOV2 K18 VCCIB1 L23 I098NDB2V2
J14 IO32NDB0OV3 K19 VCCIB1 L24 1098PDB2V2
J15 I032PDB0OV3 K20 I076PPB1V4 L25 1087PDB2V0
4-22 Revision 13




%

Microsemi.

Microsemi Corporate Headquarters

One Enterprise, Aliso Viejo CA 92656 USA
Within the USA: +1 (949) 380-6100

Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

Microsemi Corporation (NASDAQ: MSCC) offers a comprehensive portfolio of semiconductor
solutions for: aerospace, defense and security; enterprise and communications; and industrial
and alternative energy markets. Products include high-performance, high-reliability analog and
RF devices, mixed signal and RF integrated circuits, customizable SoCs, FPGAs, and
complete subsystems. Microsemi is headquartered in Aliso Viejo, Calif. Learn more at
www.microsemi.com.

© 2012 Microsemi Corporation. All rights reserved. Microsemi and the Microsemi logo are trademarks of
Microsemi Corporation. All other trademarks and service marks are the property of their respective owners.

51700096-13/12.12


http://www.microsemi.com

