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1 —IGLOO nano Device Overview

General Description

The IGLOO family of flash FPGAs, based on a 130-nm flash process, offers the lowest power FPGA, a
single-chip solution, small footprint packages, reprogrammability, and an abundance of advanced
features.

The Flash*Freeze technology used in IGLOO nano devices enables entering and exiting an ultra-low
power mode that consumes nanoPower while retaining SRAM and register data. Flash*Freeze
technology simplifies power management through 1/0 and clock management with rapid recovery to
operation mode.

The Low Power Active capability (static idle) allows for ultra-low power consumption while the IGLOO
nano device is completely functional in the system. This allows the IGLOO nano device to control system
power management based on external inputs (e.g., scanning for keyboard stimulus) while consuming
minimal power.

Nonvolatile flash technology gives IGLOO nano devices the advantage of being a secure, low power,
single-chip solution that is Instant On. The IGLOO nano device is reprogrammable and offers time-to-
market benefits at an ASIC-level unit cost.

These features enable designers to create high-density systems using existing ASIC or FPGA design
flows and tools.

IGLOO nano devices offer 1 kbit of on-chip, reprogrammable, nonvolatile FlashROM storage as well as
clock conditioning circuitry based on an integrated phase-locked loop (PLL). The AGLNO30 and smaller
devices have no PLL or RAM support. IGLOO nano devices have up to 250 k system gates, supported
with up to 36 kbits of true dual-port SRAM and up to 71 user 1/Os.

IGLOO nano devices increase the breadth of the IGLOO product line by adding new features and
packages for greater customer value in high volume consumer, portable, and battery-backed markets.
Features such as smaller footprint packages designed with two-layer PCBs in mind, power consumption
measured in nanoPower, Schmitt trigger, and bus hold (hold previous 1/O state in Flash*Freeze mode)
functionality make these devices ideal for deployment in applications that require high levels of flexibility
and low cost.

Flash*Freeze Technology

The IGLOO nano device offers unique Flash*Freeze technology, allowing the device to enter and exit
ultra-low power Flash*Freeze mode. IGLOO nano devices do not need additional components to turn off
1/0Os or clocks while retaining the design information, SRAM content, and registers. Flash*Freeze
technology is combined with in-system programmability, which enables users to quickly and easily
upgrade and update their designs in the final stages of manufacturing or in the field. The ability of IGLOO
nano V2 devices to support a wide range of core voltage (1.2 V to 1.5V) allows further reduction in
power consumption, thus achieving the lowest total system power.

During Flash*Freeze mode, each I/O can be set to the following configurations: hold previous state,
tristate, HIGH, or LOW.

The availability of low power modes, combined with reprogrammability, a single-chip and single-voltage
solution, and small-footprint packages make IGLOO nano devices the best fit for portable electronics.
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Flash Advantages

Low Power

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

IGLOO nano devices also have low dynamic power consumption to further maximize power savings;
power is reduced even further 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 IGLOO nano device the lowest total system power offered by any FPGA.

Security

Nonvolatile, flash-based IGLOO nano devices do not require a boot PROM, so there is no vulnerable
external bitstream that can be easily copied. IGLOO nano 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.

IGLOO nano devices utilize a 128-bit flash-based lock and a separate AES key to provide the highest
level of security in the FPGA industry for programmed intellectual property and configuration data. In
addition, all FlashROM data in IGLOO nano 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.
IGLOO nano 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. IGLOO nano
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 IGLOO nano devices. 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. IGLOO nano devices, with FlashLock and AES security, are
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 IGLOO nano 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 IGLOO nano
FPGAs do not require system configuration components such as EEPROMSs or microcontrollers to load
device configuration data. This reduces bill-of-materials costs and PCB area, and increases security and
system reliability.

Instant On

Microsemi flash-based IGLOO nano 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 IGLOO nano 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 IGLOO nano 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 IGLOO nano
devices simplify total system design and reduce cost and design risk while increasing system reliability
and improving system initialization time.

IGLOO nano flash FPGAs enable the user to quickly enter and exit Flash*Freeze mode. This is done
almost instantly (within 1 ps) and the device retains configuration and data in registers and RAM. Unlike
SRAM-based FPGAs, the device does not need to reload configuration and design state from external
memory components; instead it retains all necessary information to resume operation immediately.
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Flash*Freeze Technology

The IGLOO nano 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. 1/Os, global I/Os, and clocks
can still be driven and can be toggling without impact on power consumption, and the device retains all
core registers, SRAM information, and 1/O states. 1/Os can be individually configured to either hold their
previous state or be tristated during Flash*Freeze mode.

Alternatively, 1/0Os can be set to a specific state using weak pull-up or pull-down 1/O attribute
configuration. No power is consumed by the I/O banks, clocks, JTAG pins, or PLL, and the device
consumes as little as 2 yW 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. Refer to Figure 1-5 for an illustration of entering/exiting
Flash*Freeze mode. It is also possible to use the Flash*Freeze pin as a regular I/O if Flash*Freeze mode
usage is not planned.

Flash*Freeze IGLOO nano
Mode Control FPGA

Flash*Freeze Pin

Figure 1-5 « 1GLOO nano Flash*Freeze Mode

VersaTiles

The IGLOO nano core consists of VersaTiles, which have been enhanced beyond the ProAS|CELUS®
core tiles. The IGLOO nano 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 1-6 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 CL Enable —
CLR —

Figure 1-6 » VersaTile Configurations
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Power Consumption of

Various Internal Resources

Table 2-15 « Different Components Contributing to Dynamic Power Consumption in IGLOO nano Devices
For IGLOO nano V2 or V5 Devices, 1.5 V Core Supply Voltage
Device Specific Dynamic Power (W/MHz)
Parameter Definition AGLN250( AGLN125 | AGLN060|AGLN020(AGLN015|AGLN010
PAC1 Clock contribution of a Global Rib 4.421 4.493 2.700 0 0 0
PAC2 Clock contribution of a Global Spine | 2.704 1.976 1.982 4.002 4.002 2.633
PAC3 Clock contribution of a VersaTile row| 1.496 1.504 1.511 1.346 1.346 1.340
PAC4 Clock contribution of a VersaTile] 0.152 0.153 0.153 0.148 0.148 0.143
used as a sequential module
PAC5 First contribution of a VersaTile used 0.057
as a sequential module
PAC6 Second contribution of a VersaTile 0.207
used as a sequential module
PAC7 Contribution of a VersaTile used as 0.17
a combinatorial module
PACS8 Average contribution of a routing net 0.7
PAC9 Contribution of an 1/O input pin See Table 2-13 on page 2-9.
(standard-dependent)
PAC10 Contribution of an /0 output pin See Table 2-14.
(standard-dependent)
PAC11 Average contribution of a RAM block 25.00 N/A
during a read operation
PAC12 Average contribution of a RAM block 30.00 N/A
during a write operation
PAC13 Dynamic contribution for PLL 2.70 N/A
Table 2-16 » Different Components Contributing to the Static Power Consumption in IGLOO nano Devices
For IGLOO nano V2 or V5 Devices, 1.5 V Core Supply Voltage
Device -Specific Static Power (mW)
Parameter Definition AGLN250| AGLN125 |AGLN060| AGLN020 |AGLN015 |AGLN010
PDC1 Array static power in Active mode See Table 2-12 on page 2-8
PDC2 Array static power in Static (ldle) See Table 2-12 on page 2-8
mode
PDC3 Array static power in Flash*Freeze See Table 2-9 on page 2-7
mode
PDC4 '  [Static PLL contribution 1.84 N/A
PDC5 Bank quiescent power See Table 2-12 on page 2-8
(VCCl-dependent)?
Notes:

1.

Minimum contribution of the PLL when running at lowest frequency.

2. For a different output load, drive strength, or slew rate, Microsemi recommends using the Microsemi power spreadsheet
calculator or the SmartPower tool in Libero SoC.
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Combinatorial Cells Contribution—P¢_cgp |
PccewL = Ne-cerl™ 0 /2 PACT * Fek
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-19 on
page 2-14.
FcLk is the global clock signal frequency.
Routing Net Contribution—Pyet
PNeT = (Ns.ceLL *+ No-ceLl) * @4 /2 * PAC8 * Fo
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
o4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-19 on
page 2-14.
FcLk is the global clock signal frequency.
I/0 Input Buffer Contribution—P\pyts
PinpuTs = Ninputs " Oz / 2 PACY ™ Fei ¢
NinpuTs is the number of 1/0 input buffers used in the design.
0., is the 1/0 buffer toggle rate—guidelines are provided in Table 2-19 on page 2-14.
FcLk is the global clock signal frequency.
I/O Output Buffer Contribution—Poyrpyts
Poutputs = Noutputs * 02/ 2 * B4 * PAC10 * Feik
NoutpuTs is the number of I/O output buffers used in the design.
0., is the 1/0O buffer toggle rate—guidelines are provided in Table 2-19 on page 2-14.
B4 is the 1/0 buffer enable rate—guidelines are provided in Table 2-20 on page 2-14.
FcLk is the global clock signal frequency.
RAM Contribution—P yeyory
Pumemory = PAC11 * Ngocks * Frean-cLock * B2 + PAC12 * Ngock * Fwrite-cLock * Pa
NgLocks is the number of RAM blocks used in the design.
FreaDp-cLock is the memory read clock frequency.
[, is the RAM enable rate for read operations.
FwRrITE-cLock IS the memory write clock frequency.
[35 is the RAM enable rate for write operations—guidelines are provided in Table 2-20 on
page 2-14.
PLL Contribution—Ppy |
PpLL = PDC4 + PAC13 *F¢LkouT
FcLkout is the output clock frequency.”

1. If a PLL is used to generate more than one output clock, include each output clock in the formula by adding its corresponding
contribution (PAC13* FCLKOUT product) to the total PLL contribution.
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Applies to IGLOO nano at 1.5 V Core Operating Conditions

Table 2-25 « 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=3.0V
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3.3V LVTTL/ 8mA [8mA| High| 5pF|097]1.79]0.19|0.86|1.16 | 0.66 | 1.83 | 1.45|1.98 [2.38 | ns
3.3V LVCMOS
3.3V LVCMOS (100 pA[8 mA | High | 5pF | 0.97 | 2.56 [0.19]1.20| 1.66 | 0.66 | 2.57 | 2.02 | 2.82 [ 3.31 | ns
Wide Range2
25VLVCMOS | 8mA (8 mA| High | 5pF|097]1.81]0.19|1.10|1.24|0.66 | 1.85]|1.63 |1.97(2.26| ns
1.8VLVCMOS | 4mA [4mA| High | 5pF|[0.97 (208 |019|1.03|1.44 066 |212195]1.99|2.19]| ns
1.5VLVCMOS | 2mA [2mA| High | 5pF|0.97 [ 2.39 |10.19|1.19| 152 | 0.66 | 2.44 | 2.24 | 2.02 | 2.15| ns

Notes:

1. The minimum drive strength for any LVCMOS 1.2 V or LVCMQOS 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 JESD8-B specification.
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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Applies to 1.2 V DC Core Voltage

Table 2-38 « 3.3 VLVTTL/ 3.3V 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 = 3.0 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | teys | teout | tzL | tzn | tz | thz | Units
2mA STD 155 | 4.09 /026|097 | 136 | 1.10 |4.16 | 3.91| 219|264 | ns
4 mA STD 155 | 4.09 /026|097 | 136 | 1.10 |4.16 | 3.91| 219|264 | ns
6 mA STD 155 | 345026097 | 136 | 1.10 |3.51 |3.32|243|3.03| ns
8 mA STD 155 | 345026097 | 136 | 1.10 |3.51 |3.32|243|3.03| ns

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

Table 2-39 « 3.3V LVTTL /3.3 VLVCMOS 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 = 3.0 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | tpys | teout | tzL | tzn | tz | thz | Units
2mA STD 155 |2.68|0.26|097 136 | 1.10 |2.72|2.26 | 219|274 | ns
4 mA STD 155 [2.68|0.26|097 | 136 | 1.10 | 272|226 | 219|274 | ns
6 mA STD 155 (231026097 | 136 | 1.10 [ 234|190 | 243 | 3.14| ns
8 mA STD 155 (2.31]10.26 (097 | 136 | 1.10 [2.34|1.90 | 243 |3.14| 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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3.3 VLVCMOS Wide Range
Table 2-40 « Minimum and Maximum DC Input and Output Levels for LVCMOS 3.3 V Wide Range

& Microsemi

IGLOO nano Low Power Flash FPGAs

3.3 V LVCMOS |Equivalent
Wide Range' | Software VIL VIH voL VOH IOL | loy [ML2]|1H3

Default

Drive

Drive Strength | Min. Max. Min. Max. Max. Min.
Strength Option* Y, ' Y, v ' ' pA | pA | pAS | pAS
100 pA 2mA | -03 | 08 3.6 02 |VCClI-0.2| 100 | 100 | 10 | 10
100 pA 4mA | -03 | 08 2 3.6 02 |vCCl-0.2| 100 | 100 | 10 | 10
100 pA 6mA | -03 | 0.8 2 3.6 02 |vCCl-0.2| 100 | 100 | 10 | 10
100 pA 8mA | -03 | 08 2 36 02 |VvCCl-0.2| 100 | 100 | 10 | 10
Notes:

1. All LYCMOS 3.3 V software macros support LVCMOS 3.3V Wide Range, as specified in the JEDEC JESD8-B

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

3. Iy is the input leakage current per I/O pin over recommended operating conditions where VIH < VIN < VCCI. Input
current is larger when operating outside recommended ranges.

4. 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.

5. Currents are measured at 85°C junction temperature.
6. Software default selection is highlighted in gray.
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Table 2-70 « Parameter Definition and Measuring Nodes

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLka Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register F, H
toup Data Hold Time for the Output Data Register F, H
toprE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H
toecLka Clock-to-Q of the Output Enable Register H, EOUT
toEsup Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toEprE2Q Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register I, H
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLkQ Clock-to-Q of the Input Data Register AE
tisup Data Setup Time for the Input Data Register CA
tiHD Data Hold Time for the Input Data Register C A
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register D, E

Y REMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
YRECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

Note: *See Figure 2-12 on page 2-41 for more information.

2-42
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DDR Module Specifications
Note: DDR is not supported for AGLN0O10, AGLNO15, and AGLNO020 devices.

Input DDR Module
Input DDR
INBUF | i
A D |
Data g—l ; . Out_QF
! i (to core)
i FF1 5
i P D g
CLK—®—| 5 E: outQR
! i (to core)
CLKBUF i FE2 i
iC !
CLR—RH : |
INBUF i ;
| DDR_IN |
Figure 2-17 « Input DDR Timing Model
Table 2-78 « Parameter Definitions
Parameter Name Parameter Definition Measuring Nodes (from, to)
topricLKQ1 Clock-to-Out Out_QR B,D
topricLKQ2 Clock-to-Out Out_QF B,E
toprISUD Data Setup Time of DDR input A B
tDDRlHD Data Hold Time of DDR input A, B
topbRICLR2Q1 Clear-to-Out Out_QR C,D
toprICLR2G2 Clear-to-Out Out_QF C,E
tODRIREMCLR Clear Removal C.B
tbDRIRECCLR Clear Recovery C.B
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tDDRISUD > tDDRIHD
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Figure 2-18 « Input DDR Timing Diagram

Timing Characteristics
1.5 V DC Core Voltage

Table 2-79 « Input DDR Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.25V

Parameter Description Std. Units
tpoRrRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.48 ns
tDDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.65 ns
tbDRISUD1 Data Setup for Input DDR (negedge) 0.50 ns
tDDRISUD2 Data Setup for Input DDR (posedge) 0.40 ns
{DDRIHD1 Data Hold for Input DDR (negedge) 0.00 ns
tDDRIHD2 Data Hold for Input DDR (posedge) 0.00 ns
tpDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.82 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.98 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.23 ns
{DDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 ns
tDDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.31 ns
tDDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.28 ns
FoDRIMAX Maximum Frequency for Input DDR 250.00 [ MHz
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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1.2 V DC Core Voltage

Table 2-80 « Input DDR Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14V

Parameter Description Std. Units
tboRrRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.76 ns
tbpRrRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.94 ns
tbDRISUD1 Data Setup for Input DDR (negedge) 0.93 ns
tbDRISUD2 Data Setup for Input DDR (posedge) 0.84 ns
{DDRIHD1 Data Hold for Input DDR (negedge) 0.00 ns
{DDRIHD2 Data Hold for Input DDR (posedge) 0.00 ns
tbDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 1.23 ns
tpDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 1.42 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.24 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.19 ns
{DDRICKMPWH Clock Minimum Pulse Width HIGH for Input DDR 0.31 ns
{DDRICKMPWL Clock Minimum Pulse Width LOW for Input DDR 0.28 ns
FobRiMAX Maximum Frequency for Input DDR 160.00 | MHz

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

Table 2-87 « Register Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14V

Parameter Description Std. | Units
tcLka Clock-to-Q of the Core Register 1.61 ns
tsup Data Setup Time for the Core Register 117 ns
thp Data Hold Time for the Core Register 0.00 ns
tsue Enable Setup Time for the Core Register 1.29 ns
the Enable Hold Time for the Core Register 0.00 ns
tcLr2qQ Asynchronous Clear-to-Q of the Core Register 0.87 ns
tprE2Q Asynchronous Preset-to-Q of the Core Register 0.89 ns
tREMCLR Asynchronous Clear Removal Time for the Core Register 0.00 ns
tRECCLR Asynchronous Clear Recovery Time for the Core Register 0.24 ns
tREMPRE Asynchronous Preset Removal Time for the Core Register 0.00 ns
tRECPRE Asynchronous Preset Recovery Time for the Core Register 0.24 ns
twelr Asynchronous Clear Minimum Pulse Width for the Core Register 0.46 ns
twPRrE Asynchronous Preset Minimum Pulse Width for the Core Register 0.46 ns
tekMPWH Clock Minimum Pulse Width HIGH for the Core Register 0.95 ns
tekmpPwiL Clock Minimum Pulse Width LOW for the Core Register 0.95 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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Figure 2-38 « FIFO FULL Flag and AFULL Flag Assertion
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Figure 2-40 » FIFO FULL Flag and AFULL Flag Deassertion

Revision 19



& Microsemi

IGLOO nano Low Power Flash FPGAs

Embedded FlashROM Characteristics
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Figure 2-41 » Timing Diagram

Timing Characteristics
1.5 V DC Core Voltage

Table 2-108 « Embedded FlashROM Access Time
Worst Commercial-Case Conditions: T; =70°C, VCC =1.425V

Parameter Description Std. Units
tsu Address Setup Time 0.57 ns
thoLp Address Hold Time 0.00 ns
tckoq Clock to Out 20.90 ns
Fmax Maximum Clock Frequency 15 MHz

1.2 V DC Core Voltage

Table 2-109 - Embedded FlashROM Access Time
Worst Commercial-Case Conditions: T; =70°C, VCC =1.14V

Parameter Description Std. Units
tsu Address Setup Time 0.59 ns
thoLp Address Hold Time 0.00 ns
tckoq Clock to Out 35.74 ns
Fmax Maximum Clock Frequency 10 MHz
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JTAG 1532 Characteristics

JTAG timing delays do not include JTAG I/Os. To obtain complete JTAG timing, add I/O buffer delays to
the corresponding standard selected; refer to the I/O timing characteristics in the "User 1/O
Characteristics" section on page 2-15 for more details.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-110 » JTAG 1532
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.00 ns
toiHD Test Data Input Hold Time 2.00 ns
trmssu Test Mode Select Setup Time 1.00 ns
tTMDHD Test Mode Select Hold Time 2.00 ns
trekeq Clock to Q (data out) 8.00 ns
trsTB2Q Reset to Q (data out) 25.00 ns
Frckmax TCK Maximum Frequency 15 MHz
tTRSTREM ResetB Removal Time 0.58 ns
trRSTREC ResetB Recovery Time 0.00 ns
trrsTMPW ResetB Minimum Pulse TBD 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 2-111 « JTAG 1532
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V

Parameter Description Std. Units
toisu Test Data Input Setup Time 1.50 ns
tDIHD Test Data Input Hold Time 3.00 ns
trmssu Test Mode Select Setup Time 1.50 ns
tTMDHD Test Mode Select Hold Time 3.00 ns
trekeq Clock to Q (data out) 11.00 ns
trsTB20 Reset to Q (data out) 30.00 ns
Frckmax TCK Maximum Frequency 9.00 MHz
tTRSTREM ResetB Removal Time 1.18 ns
trRSTREC ResetB Recovery Time 0.00 ns
trRSTMPW ResetB Minimum Pulse TBD 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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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 nano devices. The
Flash*Freeze pin location is independent of device (except for a PQ208 package), allowing migration to
larger or smaller IGLOO nano devices while maintaining the same pin location on the board. Refer to the
"Flash*Freeze Technology and Low Power Modes" chapter of the IGLOO nano FPGA Fabric User’s
Guide for more information on 1/O states during Flash*Freeze mode.

Table 3-1 « Flash*Freeze Pin Locations for IGLOO nano Devices

Package Flash*Freeze Pin
CS81/UC81 H2
QN48 14
QN68 18
VQ100 27
UC36 E2

JTAG Pins

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). VCC must also be powered for the JTAG state machine to
operate, even if the device is in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to the
part must be supplied to allow JTAG signals to transition the device. Isolating the JTAG power supply in a
separate 1/0 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.

TCK Test Clock

Test clock input for JTAG boundary scan, ISP, and UJTAG. The TCK pin does not have an internal
pull-up/-down resistor. If JTAG is not used, Microsemi recommends tying off TCK to GND through a
resistor placed close to the FPGA pin. This prevents JTAG operation in case TMS enters an undesired
state.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements. Refer to Table 3-2
for more information.

Table 3-2 - Recommended Tie-Off Values for the TCK and TRST Pins

VJTAG Tie-Off Resistance 2
VJTAG at 3.3V 200 Qto 1 kQ
VJTAG at 2.5V 200 Qto 1 kQ
VJTAG at 1.8 V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ
Notes:

1. The TCK pin can be pulled-up or pulled-down.
2. The TRST pin is pulled-down.

3. Equivalent parallel resistance if more than one device is on the JTAG chain
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Package Pin Assignments

Cs81 CSs81 Cs81
Pin Number | AGLN125Z Function | | Pin Number | AGLN125Z Function | | Pin Number | AGLN125Z Function

A1 GAA0/IO00RSBO E1 GFB0/IO120RSB1 J1 GEA2/I0103RSB1
A2 GAA1/I0O01RSBO E2 GFB1/I0121RSB1 J2 GEC2/I0101RSB1
A3 GACO0/I004RSBO E3 GFA1/I0118RSB1 J3 I097RSB1
A4 I013RSB0O E4 VCCIB1 J4 IO93RSB1
A5 I022RSB0 E5 VCC J5 IO90RSB1
AB I032RSB0 E6 VCCIBO J6 IO78RSB1
A7 GBB0/I037RSB0 E7 GCAO0/I056RSB0 J7 TCK
A8 GBA1/I040RSB0O ES8 GCA1/I055RSB0 J8 TMS
A9 GBA2/I041RSB0O E9 GCB2/I058RSB0 J9 VPUMP
B1 GAA2/I0132RSB1 F1* VCCPLF
B2 GABO0/IO02RSB0 F2* VCOMPLF
B3 GAC1/IO05RSB0O F3 GND
B4 I011RSBO F4 GND
B5 I025RSB0 F5 VCCIB1
B6 GBCO0/I035RSB0O F6 GND
B7 GBB1/I038RSB0O F7 GDA1/1065RSB0
B8 I042RSB0 F8 GDC1/1061RSB0
B9 GBB2/I043RSB0 F9 GDCO0/I062RSB0
C1 GAB2/I0130RSB1 G1 GEAO0/I0O104RSB1
C2 I0131RSB1 G2 GECO0/I0108RSB1
C3 GND G3 GEB1/I0107RSB1
Cc4 I015RSB0O G4 I096RSB1
C5 I028RSB0 G5 I092RSB1
C6 GND G6 I072RSB1
Cc7 GBAO0/IO39RSB0 G7 GDB2/I068RSB1
C8 GBC2/I045RSB0 G8 VJTAG
C9 I047RSB0O G9 TRST
D1 GAC2/10128RSB1 H1 GEA1/I0105RSB1
D2 10129RSB1 H2 FF/GEB2/I0102RSB1
D3 GFA2/10117RSB1 H3 I099RSB1
D4 vVCcC H4 I094RSB1
D5 VCCIBO H5 I091RSB1
D6 GND H6 I081RSB1
D7 GCC2/I059RSB0 H7 GDA2/I067RSB1
D8 GCC1/1051RSB0 H8 TDI
D9 GCCO0/I052RSB0 H9 TDO

Note: *Pin numbers F1 and F2 must be connected to ground because a PLL is not supported for AGLN125Z-CS81.
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vQ100 vQ100 vQ100
Pin Pin Pin
Number | AGLN125Z Function Number | AGLN125Z Function Number | AGLN125Z Function
1 GND 36 I093RSB1 71 GBB2/I043RSB0
2 GAA2/I067RSB1 37 VCC 72 1042RSB0
3 I068RSB1 38 GND 73 GBA2/I041RSB0O
4 GAB2/I069RSB1 39 VCCIB1 74 VMVO
5 10132RSB1 40 I087RSB1 75 GNDQ
6 GAC2/I0131RSB1 41 I084RSB1 76 GBA1/1040RSB0
7 I0130RSB1 42 I081RSB1 77 GBAO0/IO39RSB0
8 I0129RSB1 43 IO75RSB1 78 GBB1/I038RSB0O
9 GND 44 GDC2/I072RSB1 79 GBB0/I037RSB0
10 GFB1/I0124RSB1 45 GDB2/I071RSB1 80 GBC1/I036RSB0
1 GFBO0/I0123RSB1 46 GDA2/I070RSB1 81 GBCO0/I035RSB0
12 VCOMPLF 47 TCK 82 I032RSB0
13 GFA0/I0122RSB1 48 TDI 83 I028RSB0
14 VCCPLF 49 T™MS 84 I025RSB0
15 GFA1/I0121RSB1 50 VMV1 85 1022RSB0
16 GFA2/10120RSB1 51 GND 86 I019RSB0
17 VCC 52 VPUMP 87 VCCIBO
18 VCCIB1 53 NC 88 GND
19 GECO0/I0111RSB1 54 TDO 89 VCC
20 GEB1/I0110RSB1 55 TRST 90 I015RSB0
21 GEBO0/IO109RSB1 56 VJTAG 91 I013RSB0
22 GEA1/10108RSB1 57 GDA1/I065RSB0 92 I011RSBO
23 GEAO0/I0O107RSB1 58 GDCO0/I062RSB0 93 IO09RSBO
24 VMV1 59 GDC1/1061RSB0 94 I007RSB0
25 GNDQ 60 GCC2/I059RSB0 95 GAC1/IO05RSB0O
26 GEA2/I0106RSB1 61 GCB2/I058RSB0 96 GACO0/I004RSB0O
27 FF/GEB2/I0105RSB1 62 GCAO0/I056RSB0 97 GAB1/I003RSB0
28 GEC2/I0104RSB1 63 GCA1/I055RSB0 98 GABO0/IO02RSB0
29 I0102RSB1 64 GCCO0/I052RSB0 99 GAA1/I001RSBO
30 I0100RSB1 65 GCC1/I051RSB0 100 GAAO0/IO00RSBO
31 I099RSB1 66 VCCIBO
32 I097RSB1 67 GND
33 I096RSB1 68 VCC
34 I095RSB1 69 I047RSB0
35 I094RSB1 70 GBC2/I045RSB0
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vQ100 vQ100 vQ100

Pin Number | AGLN250 Function Pin Number | AGLN250 Function Pin Number | AGLN250 Function
1 GND 37 VCC 73 GBA2/I020RSB1
2 GAA2/I067RSB3 38 GND 74 VMV1
3 I0O66RSB3 39 VCCIB2 75 GNDQ
4 GAB2/I065RSB3 40 I039RSB2 76 GBA1/I019RSB0O
5 I064RSB3 41 I038RSB2 77 GBAO0/I0O18RSB0
6 GAC2/I063RSB3 42 I037RSB2 78 GBB1/I017RSB0
7 I062RSB3 43 GDC2/1036RSB2 79 GBB0/I0O16RSB0
8 I061RSB3 44 GDB2/I035RSB2 80 GBC1/I015RSB0
9 GND 45 GDA2/1034RSB2 81 GBCO0/I014RSBO
10 GFB1/I060RSB3 46 GNDQ 82 I013RSB0
1 GFBO0/IO59RSB3 47 TCK 83 I012RSB0
12 VCOMPLF 48 TDI 84 I011RSBO
13 GFAO0/IO57RSB3 49 TMS 85 I010RSBO
14 VCCPLF 50 VMV2 86 IO09RSBO
15 GFA1/I0O58RSB3 51 GND 87 VCCIBO
16 GFA2/I0O56RSB3 52 VPUMP 88 GND
17 VCC 53 NC 89 VCC
18 VCCIB3 54 TDO 90 IO08RSBO
19 GFC2/I055RSB3 55 TRST 91 I007RSB0O
20 GEC1/I054RSB3 56 VJTAG 92 I0O06RSB0O
21 GECO0/IO53RSB3 57 GDA1/I033RSB1 93 GAC1/I005RSB0O
22 GEA1/I0O52RSB3 58 GDCO0/I032RSB1 94 GACO0/I004RSB0O
23 GEAO0/IO51RSB3 59 GDC1/1031RSB1 95 GAB1/I003RSB0
24 VMV3 60 IO30RSB1 96 GABO/IO02RSB0
25 GNDQ 61 GCB2/I029RSB1 97 GAA1/I001RSBO
26 GEA2/I0O50RSB2 62 GCA1/I027RSB1 98 GAAO0/IO00RSBO
27 FF/GEB2/I049RSB2 63 GCAO0/I028RSB1 99 GNDQ
28 GEC2/1048RSB2 64 GCCO0/I026RSB1 100 VMVO0
29 I047RSB2 65 GCC1/1025RSB1
30 I046RSB2 66 VCCIB1
31 I045RSB2 67 GND
32 I044RSB2 68 VCC
33 I043RSB2 69 1024RSB1
34 I042RSB2 70 GBC2/I023RSB1
35 I041RSB2 71 GBB2/I022RSB1
36 I040RSB2 72 1021RSB1
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