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IGLOO nano Device Overview

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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IGLOO nano Device Overview
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Figure 1-1 « IGLOO Device Architecture Overview with Two I/O Banks and No RAM (AGLN010 and AGLN030)
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Figure 1-2 « 1GLOO Device Architecture Overview with Three I/O Banks and No RAM (AGLN015 and
AGLNO020)
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IGLOO nano Low Power Flash FPGAs
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IGLOO Device Architecture Overview with Four I/O Banks (AGLN250)
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IGLOO nano Device Overview

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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IGLOO nano DC and Switching Characteristics

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

Core
Voltage | AGLN010 [ AGLN015| AGLN020 | AGLN060 | AGLN125 [ AGLN250 | Units
VCCI= 1.2V (per bank)| 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 MA
Typical (25°C)
VCClI = 15V (per bank)| 1.2V/ 1.8 1.8 1.8 1.8 1.8 1.8 MA
Typical (25°C) 15V
VCClI = 1.8 V (per bank)| 1.2V/ 1.9 1.9 1.9 1.9 1.9 1.9 uA
Typical (25°C) 15V
VCCl = 25 V (per bank)| 1.2V/ 2.2 2.2 2.2 22 2.2 22 uA
Typical (25°C) 15V
VCCl = 3.3 V (per bank)| 1.2V/ 2.5 2.5 25 25 25 25 MA
Typical (25°C) 15V
Note:  *Ipp = Npanks * Iccr-
Table 2-11 « Quiescent Supply Current (IDD) Characteristics, IGLOO nano Shutdown Mode
Core Voltage | AGLN010 | AGLN015 | AGLN020 | AGLN060 | AGLN125 AGLN250 Units
Typical 1.2V/15V 0 0 0 0 0 0 MA
(25°C)
Table 2-12 « Quiescent Supply Current (IDD), No IGLOO nano Flash*Freeze Mode'
Core
Voltage |AGLNO10|AGLNO015(AGLN020|AGLN060{AGLN125|AGLN250 |Units
ICCA Current?
Typical (25°C) 1.2V 3.7 5 5 10 13 18 uA
15V 8 14 14 20 28 44 uA
ICCl or IUTAG Current
VCCI / VJTAG = 1.2V (per 1.2V 1.7 1.7 1.7 1.7 1.7 1.7 MA
bank) Typical (25°C)
VCCI / VJTAG = 1.5V (per|1.2V/15V 1.8 1.8 1.8 1.8 1.8 1.8 MA
bank) Typical (25°C)
VCCl / VJTAG = 1.8V (per|1.2V/15V 1.9 1.9 1.9 1.9 1.9 1.9 MA
bank) Typical (25°C)
VCCI / VJTAG = 2.5V (per|1.2V/15V 2.2 2.2 2.2 2.2 2.2 2.2 MA
bank) Typical (25°C)
VCCI / VJTAG = 3.3V (per|1.2V/15V 25 25 25 25 25 25 MA
bank) Typical (25°C)

Notes:

1. IDD = Nganks * ICCl + ICCA. JTAG counts as one bank when powered.
2. Includes VCC, VCCPLL, and VPUMP currents.
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IGLOO nano Low Power Flash FPGAs
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Overview of I/O Performance
Summary of I/0 DC Input and Output Levels — Default I/O Software
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IGLOO nano Low Power Flash FPGAs

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

Equivalent VIL VIH VoL VOH [loL'loH!
Software
Default
Drive Drive [Slew|Min. Max. Min. Max. Max. Min.
I/0 Standard  [Strength Strength2 Rate| V \' \' Vv v \" mA | mA
3.3 VLVTTL/ 8 mA 8 mA High| -0.3 0.8 2 3.6 0.4 24 8| 8
3.3 VLVCMOS
3.3V LVCMOS| 100 pA 8 mA |High|-0.3 0.8 2 3.6 0.2 VCCI-0.2 (100( 100
\Wide Range3 MA | HA
2.5V LVCMOS | 8 mA 8 mA | High[-0.3 0.7 1.7 3.6 0.7 1.7 8| 8
1.8 VLVCMOS | 4 mA 4 mA |High[-0.3]0.35* VCCI|0.65 * VCCI| 3.6 0.45 VCCl-045 4 | 4
1.5VLVCMOS | 2mA 2mA | High[-0.3]0.35 * VCCI|0.65 * VCCI| 3.6 |0.25 * VCCI|0.75*VCCI| 2 | 2
1.2V LVCMOS*| 1 mA 1mA [High|-0.30.35* VCCI|0.65 * VCCI| 3.6 [0.25 * VCCI|0.75 * VCCI| 1 1
1.2V LVCMOS | 100 pA 1mA |High[-0.3|0.3*VCCI|0.7*VCCI| 3.6 0.1 VCCI-0.1]100(100
Wide Range*® uA | A
Notes:

1.
2.

Currents are measured at 85°C junction temperature.

The minimum drive strength for any LVCMOS 1.2 V or 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.

All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range, as specified in the JESD8-B specification.
Applicable to IGLOO nano V2 devices operating at VCCI| >VCC.

All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range, as specified in the JESD8-12 specification.

R

Table 2-22 + Summary of Maximum and Minimum DC Input Levels
Applicable to Commercial and Industrial Conditions

Commercial Industrial?

n3 IH 4 3 IIH 4
DC 1/O Standards MA MA HA MA
3.3V LVTTL/3.3VLVCMOS 10 10 15 15
3.3 V LVCOMS Wide Range 10 10 15 15
2.5V LVCMOS 10 10 15 15
1.8 V LVCMOS 10 10 15 15
1.5V LVCMOS 10 10 15 15
1.2 V LVCMOS® 10 10 15 15
1.2V LVCMOS Wide Range5 10 10 15 15

Notes:

1. Commercial range (-20°C < T4 < 70°C)

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

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.

1, is the input leakage current per I/O pin over recommended operating conditions, where —0.3 V < VIN < VIL.
Applicable to IGLOO nano V2 devices operating at VCCI > VCC.
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IGLOO nano DC and Switching Characteristics

Applies to IGLOO nano at 1.2 V Core Operating Conditions

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

3% —
—_ [ L.
T |88 s
S | 90 T
£ |&S 3
B 2 (22 -
3 o |5 e | ¢
c = w0 = © k=)
] «n 4 S
o g %g 2 8 5 »n 5 2
— — 4 > ]
o S |85| 2 |S |8 | 5| 5|5 | & | 8| 8| 8|25
3.3VLVTTL/ 8mA [8mA | High | 5pF (1551231 (0.26 | 097 | 1.36 [ 1.10 ]| 2.34 [1.90|2.43 3.14 | ns
3.3V LVCMOS

3.3V LVCMOS |100 yA| 8 mA | High | 5pF [1.55(3.25]| 0.26 | 1.31 | 1.91 | 1.10 | 3.25 [ 2.61 [ 3.38 [ 4.27 | ns
Wide Range2

25VLVCMOS [ 8mA [8mA | High | 5pF |1.55(2.30(0.26 | 1.21 | 1.39 | 1.10 | 2.33 [ 2.04|2.41 |2.99( ns

1.8 VLVCMOS | 4 mA |4 mA | High [ 5pF [1.556[(2.49| 0.26 | 1.13 [ 1.59 [ 1.10 [ 2.53 [2.34|2.42 |2.81| ns

1.5VLVCMOS | 2mA |2mA | High | 5pF [1.556[2.78 | 0.26 | 1.27 | 1.77 [ 1.10 | 2.82 [ 2.62 | 2.44 | 2.74 | ns

1.2VLVCMOS | 1mA |1 mA | High [ 5pF |1.55(3.50| 0.26 | 1.56 | 2.27 [ 1.10 | 3.37 [3.10 | 2.55 | 2.66 | ns

1.2V LVCMOS [100 yA| 1 mA | High | 5pF |1.55]|3.50 | 0.26 | 1.56 | 2.27 [ 1.10 | 3.37 | 3.10| 2.55|2.66 | ns
Wide Range3

Notes:

1. The minimum drive strength for any LVCMOS 1.2 V or LVCMOS 3.3 V software configuration when run in wide range is
+100 uA. Drive strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to
the IBIS models.

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range, as specified in the JESD8-B specification.
All LVCMQOS 1.2 V software macros support LVCMOS 1.2 V side range as specified in the JESD8-12 specification.
4. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.

w

2-22 Revision 19



& Microsemi
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Table 2-29 « 1/0 Weak Pull-Up/Pull-Down Resistances
Minimum and Maximum Weak Pull-Up/Pull-Down Resistance Values

Rweak puLL-up)' () Rweak puLL-DowN)? ()
VCCI Min. Max. Min. Max.
3.3V 10K 45K 10K 45K
3.3 V (wide range 1/Os) 10K 45 K 10K 45 K
25V 11K 55K 12K 74 K
1.8V 18 K 70 K 17 K 110K
1.5V 19K 90 K 19K 140 K
1.2V 25K 110K 25K 150 K
1.2 V (wide range 1/Os) 19K 110K 19K 150 K
Notes:
1. Rweak puLL-up-max) = (VCClmax - VOHspec) / liyeak puLL-UP-MIN)
2. Rweak puLL-pown-max) = (VOLspec) / liweak puLL-DOWN-MIN)
Table 2-30 « 1/0 Short Currents IOSH/IOSL
Drive Strength IOSL (mA)* IOSH (mA)*

3.3VLVTTL/3.3VLVCMOS 2 mA 25 27

4 mA 25 27

6 mA 51 54

8 mA 51 54
3.3 VLVCMOS Wide Range 100 pA Same as equivalent software default drive
2.5V LVCMOS 2 mA 16 18

4 mA 16 18

6 mA 32 37

8 mA 32 37
1.8 V LVCMOS 2 mA 9 1"

4 mA 17 22
1.5V LVCMOS 2 mA 13 16
1.2V LVCMOS 1 mA 10 13
1.2 V LVCMOS Wide Range 100 pA 10 13
Note: *T;=100°C
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2.5VLVCMOS

Low-Voltage CMOS for 2.5V is an extension of the LVCMOS standard (JESD8-5) used for general
purpose 2.5V applications.

Table 2-45 « Minimum and Maximum DC Input and Output Levels

iifc\;nos VIL VIH VOL | VOH |IOL|[IOH| IOSL IOSH (L' |IH?2
Drive

Strength | Min., V [ Max., V | Min., V | Max., V | Max., V | Min., V| mA | mA | Max., mA3 | Max., mA3 | pA% | pA?
2 mA -0.3 0.7 1.7 3.6 0.7 17 | 2 | 2 16 18 10 | 10
4 mA -0.3 0.7 1.7 36 0.7 17 | 4| 4 16 18 10 | 10
6 mA -0.3 0.7 1.7 36 0.7 17 | 6 | 6 32 37 10 | 10
8 mA -0.3 0.7 1.7 36 0.7 17 | 8| 8 32 37 10 | 10
Notes:

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

2. 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.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

ha

R=1k Rto VCClfor t ;/ ty [ty ¢

Test Point R to GND for t; / t; / tys

Test Point

Enable Path T S pFfortzy/ s/ 17 1 75

Datapath 5 pF
T 5 pFfort,/t,

Figure 2-8 » AC Loading

Table 2-46 « 2.5V LVCMOS AC Waveforms, Measuring Points, and Capacitive Loads

Input LOW (V) Input HIGH (V) Measuring Point* (V) CrLoabp (pF)
0 25 1.2 5

Note: *Measuring point = Virip. See Table 2-23 on page 2-20 for a complete table of trip points.
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1.5 VLVCMOS (JESD8-11)
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IGLOO nano Low Power Flash FPGAs

Low-Voltage CMOS for 1.5V is an extension of the LVCMOS standard (JESD8-5) used for general
purpose 1.5V applications. It uses a 1.5 V input buffer and a push-pull output buffer.

Table 2-57 « Minimum and Maximum DC Input and Output Levels

15V

LVCMOS VIL VIH VOL VOH IOL|IOH| IOSL IOSH [lIL'[IH 2
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength | V ' v ' ', Y, mA|mA| mA3 mA3  |pA%| pat
2 mA -0.3] 0.35*VCCI [0.65*VCCI| 3.6 | 0.25*VCCI| 0.75*VCCI| 2 | 2 13 16 10| 10
Notes:

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

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Software default selection highlighted in gray.

A

R=1k

Test Point
Enable Path T

Test Point

Datapath 5 pF
T 5 pF for t 7/ t

Figure 2-10 « AC Loading

Table 2-58 « 1.5V LVCMOS AC Waveforms, Measuring Points, and Capacitive Loads

Input LOW (V) Input HIGH (V) Measuring Point* (V) CLoap (pPF)
0 1.5 0.75 5
Note: *Measuring point = Virip. See Table 2-23 on page 2-20 for a complete table of trip points.
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I/0 Register Specifications
Fully Registered I/O Buffers with Asynchronous Preset
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Figure 2-12 « Timing Model of Registered /0 Buffers with Asynchronous Preset
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IGLOO nano Low Power Flash FPGAs

Timing Characteristics
1.5 V DC Core Voltage

Table 2-84 = Combinatorial Cell Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

Combinatorial Cell Equation Parameter Std. Units
INV Y=1A tpp 0.76 ns
AND2 Y=A'B tpp 0.87 ns
NAND2 Y=!(A"-B) tep 0.91 ns
OR2 Y=A+B trp 0.90 ns
NOR2 Y = (A +B) trp 0.94 ns
XOR2 Y=A®B tep 1.39 ns
MAJ3 Y = MAJ(A, B, C) tpp 1.44 ns
XOR3 Y=A®B®DC trp 1.60 ns
MUX2 Y=AIS+BS tpD 1.17 ns
AND3 Y=A-B-C trp 1.18 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 2-85 « Combinatorial Cell Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14V

Combinatorial Cell Equation Parameter Std. Units
INV Y=1A tep 1.33 ns
AND2 Y=A'B tpp 1.48 ns
NAND2 Y =1(A-B) trp 1.58 ns
OR2 Y=A+B tpp 1.53 ns
NOR2 Y =1(A+B) trp 1.63 ns
XOR2 Y=A®B tep 2.34 ns
MAJ3 Y =MAJ(A, B, C) tep 2.59 ns
XOR3 Y=ADB®D®C tpp 2.74 ns
MUX2 Y=AIS+BS trp 2.03 ns
AND3 Y=A-B-C tpp 2.1 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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IGLOO nano DC and Switching Characteristics

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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IGLOO nano DC and Switching Characteristics

Table 2-92 - AGLN125 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 1.36 1.71 ns
tRCKH Input High Delay for Global Clock 1.39 1.82 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.65 ns
tRCKsW Maximum Skew for Global Clock 0.43 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 2-93 « AGLN250 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 1.39 1.73 ns
tRCKH Input High Delay for Global Clock 1.41 1.84 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.65 ns
tRcksw Maximum Skew for Global Clock 0.43 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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IGLOO nano Low Power Flash FPGAs

Timing Characteristics
1.5 V DC Core Voltage

Table 2-106 « FIFO
Worst Commercial-Case Conditions: T; =70°C, VCC =1.425V

Parameter Description Std. Units
tens REN, WEN Setup Time 1.66 ns
tenH REN, WEN Hold Time 0.13 ns
teks BLK Setup Time 0.30 ns
tBKH BLK Hold Time 0.00 ns
tos Input Data (WD) Setup Time 0.63 ns
toH Input Data (WD) Hold Time 0.20 ns
tckar Clock High to New Data Valid on RD (flow-through) 277 ns
tcka2 Clock High to New Data Valid on RD (pipelined) 1.50 ns
tRCKEF RCLK High to Empty Flag Valid 2.94 ns
tWeKFF WCLK High to Full Flag Valid 2.79 ns
tekar Clock High to Almost Empty/Full Flag Valid 10.71 ns
trRsTFG RESET Low to Empty/Full Flag Valid 2.90 ns
tRSTAF RESET Low to Almost Empty/Full Flag Valid 10.60 ns
trsTBQ RESET Low to Data Out LOW on RD (flow-through) 1.68 ns
RESET Low to Data Out LOW on RD (pipelined) 1.68 ns
tREMRSTB RESET Removal 0.51 ns
tRECRSTB RESET Recovery 2.68 ns
tMPWRSTB RESET Minimum Pulse Width 0.68 ns
teye Clock Cycle Time 6.24 ns
Fmax Maximum Frequency for FIFO 160 MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-6 for derating values.
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Package Pin Assignments
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Note: This is the bottom view of the package.

Note

For Package Manufacturing and Environmental information, visit the Resource Center at
http://www.microsemi.com/soc/products/solutions/package/docs.aspx.
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IGLOO nano Low Power Flash FPGAs

Cs81 CS81 Cs81
Pin Number | AGLN125 Function Pin Number| AGLN125 Function Pin Number | AGLN125 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 AGLN125-CS81.
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vQ100 vQ100 vQ100

Pin Number [ AGLN060Z Function | | Pin Number | AGLN060Z Function | | Pin Number | AGLN0O60Z Function
1 GND 35 I062RSB1 69 I031RSB0O
2 GAA2/I051RSB1 36 I061RSB1 70 GBC2/I029RSB0
3 I052RSB1 37 VCC 71 GBB2/I027RSB0
4 GAB2/IO53RSB1 38 GND 72 I026RSB0
5 I095RSB1 39 VCCIB1 73 GBAZ2/I025RSB0
6 GAC2/I094RSB1 40 IO60RSB1 74 VMVO
7 I093RSB1 41 IO59RSB1 75 GNDQ
8 I092RSB1 42 IO58RSB1 76 GBA1/I024RSB0
9 GND 43 I0O57RSB1 77 GBAO0/I023RSB0
10 GFB1/1087RSB1 44 GDC2/I056RSB1 78 GBB1/I022RSB0
1 GFBO0/IO86RSB1 45* GDB2/I055RSB1 79 GBBO0/I0O21RSB0
12 VCOMPLF 46 GDA2/I054RSB1 80 GBC1/I020RSB0
13 GFA0/I085RSB1 47 TCK 81 GBCO0/I019RSB0
14 VCCPLF 48 TDI 82 I018RSB0O
15 GFA1/1084RSB1 49 TMS 83 I017RSBO
16 GFA2/I083RSB1 50 VMV1 84 I015RSB0
17 VCC 51 GND 85 I013RSB0
18 VCCIB1 52 VPUMP 86 I011RSBO
19 GEC1/I077RSB1 53 NC 87 VCCIBO
20 GEB1/I075RSB1 54 TDO 88 GND
21 GEBO0/IO74RSB1 55 TRST 89 VCC
22 GEA1/I073RSB1 56 VJTAG 90 IO10RSBO
23 GEAO0/I072RSB1 57 GDA1/I049RSB0 91 IO09RSBO
24 VMV1 58 GDCO0/I046RSB0 92 IO08RSBO
25 GNDQ 59 GDC1/I045RSB0 93 GAC1/I007RSBO
26 GEA2/I071RSB1 60 GCC2/1043RSB0 94 GAC0/I006RSB0
27 FF/GEB2/I070RSB1 61 GCB2/1042RSB0 95 GAB1/I005RSB0
28 GEC2/I069RSB1 62 GCAO0/1I040RSBO 96 GABO/IO04RSB0
29 I068RSB1 63 GCA1/I039RSB0 97 GAA1/I003RSB0
30 I067RSB1 64 GCCO0/I036RSB0 98 GAAO0/IO02RSB0
31 I066RSB1 65 GCC1/I035RSB0 99 I001RSBO
32 I065RSB1 66 VCCIBO 100 IO00RSBO
33 I064RSB1 67 GND
34 I063RSB1 68 VCC

Note: *The bus hold attribute (hold previous I/O state in Flash*Freeze mode) is not supported for pin 45 in AGLN060Z-
VQ100.
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