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& Microsemi

IGLOO nano Low Power Flash FPGAs

Device Marking

Microsemi normally topside marks the full ordering part number on each device. There are some exceptions to this, such as some of
the Z feature grade nano devices, the V2 designator for IGLOO devices, and packages where space is physically limited. Packages
that have limited characters available are UC36, UC81, CS81, QN48, QN68, and QFN132. On these specific packages, a subset of
the device marking will be used that includes the required legal information and as much of the part number as allowed by character
limitation of the device. In this case, devices will have a truncated device marking and may exclude the applications markings, such
as the | designator for Industrial Devices or the ES designator for Engineering Samples.

Figure 1 shows an example of device marking based on the AGLN250V2-CSG81. The actual mark will vary by the device/package
combination ordered.

Device Name

(seven characters) AGLNZ 5 O
Package CSG81||YYWW Date Code
XXX XXXXX Wafer Lot #

Product Temperature
Grade XXX

Country of Origin

Figure 1+ Example of Device Marking for Small Form Factor Packages
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IGLOO nano Device Overview

The inputs of the six CCC blocks are accessible from the FPGA core or from dedicated connections to
the CCC block, which are located near the CCC.

The CCC block has these key features:
* Wide input frequency range (fiy_ccc) = 1.5 MHz up to 250 MHz
* Output frequency range (fout_ccc) = 0-75 MHz up to 250 MHz
« 2 programmable delay types for clock skew minimization
» Clock frequency synthesis (for PLL only)

Additional CCC specifications:

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

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

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

» Maximum acquisition time is 300 s (for PLL only)

» Exceptional tolerance to input period jitter—allowable input jitter is up to 1.5 ns (for PLL only)

» Four precise phases; maximum misalignment between adjacent phases of 40 ps x 250 MHz /
fOUT_CCC (fOI' PLL only)

Global Clocking
IGLOO nano devices have extensive support for multiple clocking domains. In addition to the CCC and
PLL support described above, there is a comprehensive global clock distribution network.

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

I/0Os with Advanced I/O Standards

IGLOO nano FPGAs feature a flexible 1/0O structure, supporting a range of voltages (1.2 'V, 1.2 V wide
range, 1.5V, 1.8V, 2.5V, 3.0 V wide range, and 3.3 V).

The 1/Os are organized into banks with two, three, or four banks per device. The configuration of these
banks determines the /O standards supported.

Each 1/0 module contains several input, output, and enable registers. These registers allow the
implementation of various single-data-rate applications for all versions of nano devices and double-data-
rate applications for the AGLN060, AGLN125, and AGLN250 devices.

IGLOO nano devices support LVTTL and LVCMOS /O standards, are hot-swappable, and support cold-
sparing and Schmitt trigger.

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

IGLOO nano devices support JEDEC-defined wide range 1/0 operation. IGLOO nano devices support
both the JESD8-B specification, covering both 3 V and 3.3 V supplies, for an effective operating range of
2.7V to 3.6 V, and JESD8-12 with its 1.2 V nominal, supporting an effective operating range of 1.14 V to
1.575 V.

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

1-
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IGLOO nano Low Power Flash FPGAs

Table 2-7 « Temperature and Voltage Derating Factors for Timing Delays (normalized to T; = 70°C,
VCC =1.14V)
For IGLOO nano V2, 1.2 V DC Core Supply Voltage

Array Voltage Junction Temperature (°C)

VCC (V) -40°C -20°C 0°C 25°C 70°C 85°C 100°C
1.14 0.968 0.974 0.979 0.991 1.000 1.006 1.009
1.2 0.863 0.868 0.873 0.884 0.892 0.898 0.901
1.26 0.792 0.797 0.801 0.811 0.819 0.824 0.827

Calculating Power Dissipation

Quiescent Supply Current

Quiescent supply current (IDD) calculation depends on multiple factors, including operating voltages
(VCC, VCCI, and VJTAG), operating temperature, system clock frequency, and power mode usage.
Microsemi recommends using the Power Calculator and SmartPower software estimation tools to
evaluate the projected static and active power based on the user design, power mode usage, operating
voltage, and temperature.

Table 2-8 + Power Supply State per Mode
Power Supply Configurations

Modes/Power Supplies VCC VCCPLL VCCI VJTAG VPUMP
Flash*Freeze On On On On On/off/floating
Sleep Off Off On Off Off
Shutdown Off Off Off Off Off
No Flash*Freeze On On On On On/off/floating
Note: Off: Power Supply level =0V
Table 2-9 « Quiescent Supply Current (IDD) Characteristics, IGLOO nano Flash*Freeze Mode*

Core

Voltage AGLNO010 | AGLNO015 [ AGLN020 | AGLN060 | AGLN125 | AGLN250 | Units

Typical (25°C) 1.2V 1.9 3.3 3.3 8 13 20 HA

1.5V 5.8 6 6 10 18 34 MA

Note: *IDD includes VCC, VPUMP, VCCI, VCCPLL, and VMV currents. Values do not include I/O static contribution,
which is shown in Table 2-13 on page 2-9 through Table 2-14 on page 2-9 and Table 2-15 on page 2-10

through Table 2-18 on page 2-11 (PDC6 and PDC?7).
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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.

2-8 Revision 19




& Microsemi

IGLOO nano Low Power Flash FPGAs

Table 2-17 « Different Components Contributing to Dynamic Power Consumption in IGLOO nano Devices
For IGLOO nano V2 Devices, 1.2 V Core Supply Voltage
Device-Specific Dynamic Power (W{W/MHz)
Parameter Definition AGLN250 | AGLN125 ([AGLNO060(AGLN020|AGLNO015/AGLN010
PAC1 Clock contribution of a Global Rib 2.829 2.875 1.728 0 0 0
PAC2 Clock contribution of a Global Spine 1.731 1.265 1.268 2.562 2.562 1.685
PAC3 Clock contribution of a VersaTile row 0.957 0.963 0.967 0.862 0.862 0.858
PAC4 Clock contribution of a VersaTile used| 0.098 0.098 0.098 0.094 0.094 0.091
as a sequential module
PAC5 First contribution of a VersaTile used 0.045
as a sequential module
PAC6 Second contribution of a VersaTile 0.186
used as a sequential module
PAC7 Contribution of a VersaTile used as a 0.11
combinatorial module
PAC8 Average contribution of a routing net 0.45
PAC9 Contribution of an 1/O input pin See Table 2-13 on page 2-9
(standard-dependent)
PAC10 Contribution of an 1/O output pin See Table 2-14 on page 2-9
(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 210 N/A
Table 2-18 « Different Components Contributing to the Static Power Consumption in IGLOO nano Devices
For IGLOO nano V2 Devices, 1.2 V Core Supply Voltage
Device-Specific Static Power (mW)
Parameter Definition AGLN250| AGLN125|AGLN060| AGLN020 |AGLN015(AGLNO010
PDCH1 Array static power in Active mode See Table 2-12 on page 2-8
PDC2 Array static power in Static (Idle) 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 0.90 N/A
PDC5 Bank quiescent power See Table 2-12 on page 2-8
(VCCI-dependent)2
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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IGLOO nano Low Power Flash FPGAs

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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IGLOO nano DC and Switching Characteristics

Summary of I/0O Timing Characteristics — Default I/O Software Settings

Table 2-23 «+ Summary of AC Measuring Points
Standard Measuring Trip Point (Vtrip)
3.3V LVTTL/3.3V LVCMOS 14V
3.3 V LVCMOS Wide Range 14V
2.5V LVCMOS 1.2V
1.8 V LVCMOS 0.90V
1.5V LVCMOS 0.75V
1.2V LVCMOS 0.60 V
1.2 V LVCMOS Wide Range 0.60V
Table 2-24 « 1/0 AC Parameter Definitions
Parameter Parameter Definition
top Data to Pad delay through the Output Buffer
tpy Pad to Data delay through the Input Buffer
tbouT Data to Output Buffer delay through the 1/O interface
teouT Enable to Output Buffer Tristate Control delay through the 1/O interface
toIN Input Buffer to Data delay through the I/O interface
thz Enable to Pad delay through the Output Buffer—HIGH to Z
tzH Enable to Pad delay through the Output Buffer—Z to HIGH
tz Enable to Pad delay through the Output Buffer—LOW to Z
tzL Enable to Pad delay through the Output Buffer—Z to LOW
tzhs Enable to Pad delay through the Output Buffer with delayed enable—Z to HIGH
tzLs Enable to Pad delay through the Output Buffer with delayed enable—Z to LOW
2-20 Revision 19
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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
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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
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IGLOO nano Low Power Flash FPGAs

Timing Characteristics
Applies to 1.5 V DC Core Voltage

Table 2-36 + 3.3 VLVTTL/ 3.3V LVCMOS Low Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V

Drive Strength Speed Grade | tpout | top | toin | tpy | teys | teout | tzL | tzn | tz | thz | Units
2mA STD 097 |352(0.19|086| 1.16 | 0.66 |3.59 (3.42|1.75(190| ns
4 mA STD 097 |352(0.19|086| 1.16 | 0.66 |3.59 (3.42|1.75(190| ns
6 mA STD 097 [290]0.19]0.86| 1.16 | 0.66 | 2.96|2.83| 198229 | ns
8 mA STD 097 [290]0.19]0.86| 1.16 | 0.66 | 2.96|2.83| 198229 | ns

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

Table 2-37 « 3.3V LVTTL /3.3 VLVCMOS High Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V

Drive Strength Speed Grade | tpout | tor | toin | tpy | tpys | teout | tzL | tzn | tz | thz | Units
2mA STD 097 | 216 (019|086 | 1.16 | 0.66 | 220 (1.80|1.75(1.99| ns
4 mA STD 097 | 216 (019|086 | 1.16 | 0.66 | 220 1.80|1.75(1.99| ns
6 mA STD 097 |1.79(0.19|086| 1.16 | 0.66 | 1.83(1.45]|1.98 (238 | ns
8 mA STD 097 |1.79(0.19|0.86| 1.16 | 0.66 | 183 (1.45]|1.98 (238 | 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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IGLOO nano Low Power Flash FPGAs

Timing Characteristics
Applies to 1.5 V DC Core Voltage

Table 2-47 « 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

Drive Strength Speed Grade | tpout | top | toin | tpy | teys | teout | tzL | tzn | tz | thz | Units
2mA STD 097 | 413019110 | 124 | 0.66 | 4.01 |4.13|1.73|1.74| ns
4 mA STD 097 413019110 | 1.24 | 066 | 4.01|4.13 | 1.73 |1.74| ns
8 mA STD 097 [339|019|110| 124 | 066 |3.31|3.39 198|219 | ns
8 mA STD 097 [339|019|110| 124 | 066 |3.31|3.39 198|219 | ns

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

Table 2-48 « 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 =23V

Drive Strength Speed Grade | tpout | tor | toin | tpy | tpys | teout | tzL | tzn | tz | thz | Units
2mA STD 097 | 219|019 110 | 124 | 066 | 223|211 |1.72|1.80 ns
4 mA STD 097 219019110 | 124 | 066 | 223|211 |1.72|1.80 ns
6 mA STD 097 |181|0.19|110| 124 | 066 | 1.85|1.63|1.97 | 226 | ns
8 mA STD 097 |181(0.19|110| 124 | 0.66 |1.85(1.63|1.97 (226 | 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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IGLOO nano DC and Switching Characteristics

1.2 VLVCMOS Wide Range
Table 2-67 « Minimum and Maximum DC Input and Output Levels
1.2V
LVCMOS
Wide
Range VIL VIH VoL VOH [IOL|IOH| lOSL IOSH |[IIL '|IIH 2
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength | V ' ' Y, Y, Y, mA |mA| mA3 mA3?  [pA*|pA?
1 mA —-0.3]10.3*VCCI|0.7*VCCI| 3.6 0.1 VCCI-0.1]100 | 100 10 13 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.

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

Applicable to IGLOO nano V2 devices operating at VCCI 2> VCC.

Software default selection highlighted in gray.

o 0N W

Timing Characteristics
Applies to 1.2 V DC Core Voltage

Table 2-68 « 1.2 VLVCMOS Wide Range 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 =1.14V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tpys tEOUT tZL tZH tLZ tHZ Units
100 pA 1mA STD 155 | 830 | 0.26 | 1.56 | 2.27 110 | 797 | 754 | 256 | 255 | ns

Notes:

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

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

Table 2-69 « 1.2 V LVCMOS Wide Range 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 = 1.14 V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDlN tPY tpys tEOUT tZL tZH tLZ tHZ Units
100 pA 1mA STD 1.556 | 3.50 | 0.26 | 1.56 | 2.27 1.10 | 3.37 | 3.10 | 2.55 | 2.66 | ns

Notes:

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

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

3. Software default selection highlighted in gray.
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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 2-70. Table 2-88 to Table 2-96 on page 2-68 present
minimum and maximum global clock delays within each device. Minimum and maximum delays are

measured with minimum and maximum loading.

Timing Characteristics
1.5 V DC Core Voltage

Table 2-88 + AGLNO010 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 1.13 1.42 ns
tRCKH Input High Delay for Global Clock 1.15 1.50 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 0.35 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 2-89 -

AGLNO015 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 1.21 1.55 ns
tRCKH Input High Delay for Global Clock 1.23 1.65 ns
tRCKMPWH Minimum Pulse Width HIGH for Global Clock 1.40 ns
tRCKMPWL Minimum Pulse Width LOW for Global Clock 1.65 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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IGLOO nano Low Power Flash FPGAs

1.2 V DC Core Voltage

Table 2-104 - RAM4K9

Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14V

Parameter Description Std. | Units
tas Address setup time 1.28 ns
tAH Address hold time 0.25 ns
tens REN, WEN setup time 1.25 ns
tENH REN, WEN hold time 0.25 ns
teks BLK setup time 2.54 ns
tBKH BLK hold time 0.25 ns
tps Input data (DIN) setup time 1.10 ns
toH Input data (DIN) hold time 0.55 ns
tcka1 Clock HIGH to new data valid on DOUT (output retained, WMODE = 0) 5.51 ns
Clock HIGH to new data valid on DOUT (flow-through, WMODE = 1) 477 ns
tcka2 Clock HIGH to new data valid on DOUT (pipelined) 2.82 ns
tCZCWWL1 Address collision clk-to-clk delay for reliable write after write on same address;| 0.30 ns
applicable to closing edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on same address;| 0.89 ns
applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on same address;| 1.01 ns
applicable to opening edge
trsTBQ RESET LOW to data out LOW on DOUT (flow-through) 3.21 ns
RESET LOW to data out LOW on DO (pipelined) 3.21 ns
tremrste | RESET removal 0.93 ns
trecrstes | RESET recovery 4.94 ns
tvpwrsTe | RESET minimum pulse width 1.18 ns
tcye Clock cycle time 10.90 | ns
Fmax Maximum frequency 92 ([ MHz
Notes:

1. For more information, refer to the application note AC374: Simultaneous Read-Write Operations in Dual-Port SRAM for
Flash-Based FPGAs and SoC FPGAs App Note.

2. For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-7 for derating values.
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3 — Pin Descriptions

Supply Pins

GND Ground
Ground supply voltage to the core, 1/0O outputs, and I/O logic.
GNDQ Ground (quiet)

Quiet ground supply voltage to input buffers of I/O banks. Within the package, the GNDQ plane is
decoupled from the simultaneous switching noise originated from the output buffer ground domain. This
minimizes the noise transfer within the package and improves input signal integrity. GNDQ must always
be connected to GND on the board.

VCC Core Supply Voltage

Supply voltage to the FPGA core, nominally 1.5V for IGLOO nano V5 devices, and 1.2V or 1.5V for
IGLOO nano V2 devices. VCC is required for powering the JTAG state machine in addition to VJTAG.
Even when a device is in bypass mode in a JTAG chain of interconnected devices, both VCC and VJTAG
must remain powered to allow JTAG signals to pass through the device.

VCCIBx 1/0 Supply Voltage

Supply voltage to the bank's I/O output buffers and /O logic. Bx is the I/O bank number. There are up to
eight 1/0 banks on low power flash devices plus a dedicated VJTAG bank. Each bank can have a
separate VCCI connection. All I/Os in a bank will run off the same VCCIBx supply. VCCI can be 1.2V,
1.5V, 18V, 25V, or 3.3V, nominal voltage. Unused |/O banks should have their corresponding VCCI
pins tied to GND.

VMVXx /0 Supply Voltage (quiet)

Quiet supply voltage to the input buffers of each I/O bank. x is the bank number. Within the package, the
VMV plane biases the input stage of the I/Os in the I/O banks. This minimizes the noise transfer within
the package and improves input signal integrity. Each bank must have at least one VMV connection, and
no VMV should be left unconnected. All I/Os in a bank run off the same VMVx supply. VMV is used to
provide a quiet supply voltage to the input buffers of each I/O bank. VMVx can be 1.2V, 1.5V, 1.8V,
2.5V, or 3.3 V, nominal voltage. Unused I/O banks should have their corresponding VMV pins tied to GND.
VMV and VCCI should be at the same voltage within a given I/O bank. Used VMV pins must be
connected to the corresponding VCCI pins of the same bank (i.e., VMV0 to VCCIBO, VMV1 to VCCIBH1,
etc.).

VCCPLA/B/C/DI/E/F PLL Supply Voltage

Supply voltage to analog PLL, nominally 1.5V or 1.2 V.

When the PLLs are not used, the Microsemi Designer place-and-route tool automatically disables the
unused PLLs to lower power consumption. The user should tie unused VCCPLx and VCOMPLXx pins to
ground. Microsemi recommends tying VCCPLx to VCC and using proper filtering circuits to decouple
VCC noise from the PLLs. Refer to the PLL Power Supply Decoupling section of the "Clock Conditioning
Circuits in IGLOO and ProASIC3 Devices" chapter in the IGLOO nano FPGA Fabric User’s Guide for a
complete board solution for the PLL analog power supply and ground.

There is one VCCPLF pin on IGLOO nano devices.

VCOMPLA/B/C/DIEIF PLL Ground

Ground to analog PLL power supplies. When the PLLs are not used, the Microsemi Designer 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 is one VCOMPLF pin on IGLOO nano 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 1/0 bank
gives greater flexibility in supply selection and simplifies power supply and PCB design. If the JTAG
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4 — Package Pin Assignments

UC36

Pin 1 Pad Corner
6 5 4 3 2 1 7

OO0O0O0O00O0
O0O0O00O0
OO00O0O00O0
OO0O0OO0OO0O |p
OO0O0O0O00O0
OO0O0O0O0O0OO0O |F

O © >

m

Note: This is the bottom view of the package.

Note

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

UC36 uC36
AGLNO010 AGLNO010
Pin Number Function Pin Number Function
A1 I021RSB1 F5 TMS
A2 I018RSB1 F6 TDO
A3 I013RSB1
A4 GDCO0/IO00RSBO
A5 IO06RSB0O
AB GDAO0/IO04RSB0
B1 GECO0/I037RSB1
B2 I020RSB1
B3 I015RSB1
B4 IO09RSB0O
B5 IO08RSB0O
B6 I007RSB0O
C1 I022RSB1
C2 GEAO0/I034RSB1
C3 GND
C4 GND
C5 VCCIBO
C6 IO02RSB0O
D1 IO33RSB1
D2 VCCIB1
D3 VCC
D4 VCC
D5 I010RSBO
D6 I011RSBO
E1 I032RSB1
E2 FF/I031RSB1
E3 TCK
E4 VPUMP
E5 TRST
E6 VJTAG
F1 I029RSB1
F2 I025RSB1
F3 I023RSB1
F4 TDI
4-2 Revision 19
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Package Pin Assignments

Cs81 Cs81 Cs81
Pin Number | AGLN060Z Function| |Pin Number | AGLN060Z Function| |Pin Number | AGLN060Z Function
A1 GAA0/I0O02RSB0 D8 GCC1/I035RSB0 H6 IO56RSB1
A2 GAA1/I003RSB0 D9 GCCO0/I036RSB0 H7? GDA2/1051RSB1
A3 GAC0/IO06RSB0O E1 GFBO0/IO83RSB1 H8 TDI
A4 IO09RSBO E2 GFB1/1084RSB1 H9 TDO
A5 I013RSB0O E3 GFA1/I081RSB1 J1 GEA2/1068RSB1
A6 I018RSB0O E4 VCCIB1 J2 GEC2/I066RSB1
A7 GBB0/I021RSB0 E5 VCC J3 I064RSB1
A8 GBA1/I024RSB0 E6 VCCIBO J4 I061RSB1
A9 GBA2/I025RSB0 E7 GCA1/I039RSB0O J5 IO58RSB1
B1 GAA2/I095RSB1 E8 GCAO0/I040RSBO J6 IO55RSB1
B2 GABO0/I0O04RSB0 E9 GCB2/I042RSB0 J7 TCK
B3 GAC1/I007RSB0O F1' VCCPLF J8 TMS
B4 IO08RSBO F2! VCOMPLF J9 VPUMP
B5 I015RSB0 F3 GND
B6 GBCO0/I019RSB0O F4 GND
B7 GBB1/I022RSB0 F5 VCCIB1
B8 I026RSB0 F6 GND
B9 GBB2/1027RSB0 F7 GDA1/I049RSB0
C1 GAB2/I093RSB1 F8 GDC1/I045RSB0
C2 I094RSB1 F9 GDCO0/I046RSB0
C3 GND G1 GEAO0/IO69RSB1
c4 I0O10RSBO G2 GEC1/I074RSB1
C5 I017RSB0O G3 GEB1/I072RSB1
C6 GND G4 I063RSB1
Cc7 GBAO0/I023RSB0 G5 IO60RSB1
C8 GBC2/I029RSB0 G6 I054RSB1
C9 I031RSBO G7 GDB2/I052RSB1
D1 GAC2/1091RSB1 G8 VJTAG
D2 I092RSB1 G9 TRST
D3 GFA2/I080RSB1 H1 GEA1/I070RSB1
D4 vVCcC H2 FF/GEB2/I067RSB1
D5 VCCIBO H3 I065RSB1
D6 GND H4 I062RSB1
D7 GCC2/1043RSB0 H5 IO59RSB1
Notes:

1. Pin numbers F1 and F2 must be connected to ground because a PLL is not supported for AGLN060Z-CS81.
2. The bus hold attribute (hold previous I/O state in Flash*Freeze mode) is not supported for pin H7 in AGLN060Z-CS81.
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QN68 QN68
AGLNO015 AGLNO015
Pin Number Function Pin Number Function

1 IO60RSB2 36 TDO
2 I054RSB2 37 TRST
3 I0O52RSB2 38 VJTAG
4 IO50RSB2 39 1017RSB0
5 I049RSB2 40 I016RSB0
6 GEC0/I048RSB2 41 GDAO0/IO15RSB0
7 GEAO0/I047RSB2 42 GDCO0/I014RSB0O
8 VCC 43 I013RSB0
9 GND 44 VCCIBO
10 VCCIB2 45 GND
1 I046RSB2 46 VCC
12 I045RSB2 47 1012RSB0
13 I044RSB2 48 I011RSBO
14 I043RSB2 49 I009RSBO
15 I042RSB2 50 I005RSB0
16 I041RSB2 51 IO00RSBO
17 I040RSB2 52 I007RSB0
18 FF/IO39RSB1 53 IO03RSB0O
19 I037RSB1 54 I018RSB1
20 IO35RSB1 55 I020RSB1
21 IO33RSB1 56 1022RSB1
22 I031RSB1 57 1024RSB1
23 IO30RSB1 58 I028RSB1
24 VCC 59 NC
25 GND 60 GND
26 VCCIB1 61 NC
27 I027RSB1 62 I032RSB1
28 I025RSB1 63 1034RSB1
29 I023RSB1 64 I036RSB1
30 I021RSB1 65 I061RSB2
31 I019RSB1 66 I058RSB2
32 TCK 67 I056RSB2
33 TDI 68 I063RSB2
34 TMS
35 VPUMP

& Microsemi

IGLOO nano Low Power Flash FPGAs
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Package Pin Assignments

vQ100 vQ100 vQ100

Pin Number | AGLN060 Function Pin Number | AGLN060 Function Pin Number | AGLN060 Function
1 GND 36 I061RSB1 71 GBB2/I027RSB0
2 GAA2/I051RSB1 37 VCC 72 I026RSB0
3 I052RSB1 38 GND 73 GBA2/I025RSB0
4 GAB2/I053RSB1 39 VCCIB1 74 VMVO
5 I095RSB1 40 IO60RSB1 75 GNDQ
6 GAC2/I094RSB1 41 IO59RSB1 76 GBA1/1024RSB0
7 I093RSB1 42 IO58RSB1 77 GBAO0/I0O23RSB0O
8 I092RSB1 43 IO57RSB1 78 GBB1/I022RSB0
9 GND 44 GDC2/I056RSB1 79 GBBO0/I021RSB0O
10 GFB1/I087RSB1 45* GDB2/I055RSB1 80 GBC1/I020RSB0
1" GFBO0/IO86RSB1 46 GDA2/I054RSB1 81 GBCO0/IO19RSB0O
12 VCOMPLF 47 TCK 82 I018RSB0O
13 GFAO0/IO85RSB1 48 TDI 83 I017RSB0
14 VCCPLF 49 T™MS 84 I015RSB0
15 GFA1/I084RSB1 50 VMV1 85 I013RSB0
16 GFA2/I083RSB1 51 GND 86 I011RSBO
17 VCC 52 VPUMP 87 VCCIBO
18 VCCIB1 53 NC 88 GND
19 GEC1/1077RSB1 54 TDO 89 VCC
20 GEB1/I075RSB1 55 TRST 90 I0O10RSBO
21 GEBO0/IO74RSB1 56 VJTAG 91 IO09RSBO
22 GEA1/I073RSB1 57 GDA1/I049RSB0 92 IO08RSBO
23 GEAO0/IO72RSB1 58 GDCO0/I046RSB0 93 GAC1/I007RSB0O
24 VMV1 59 GDC1/1045RSB0 94 GACO0/I0O06RSB0O
25 GNDQ 60 GCC2/1043RSB0 95 GAB1/I005RSB0
26 GEA2/I071RSB1 61 GCB2/1042RSB0 96 GABO0/IO04RSB0O
27 FF/GEB2/I070RSB1 62 GCAO0/I040RSBO 97 GAA1/I0O03RSB0O
28 GEC2/I069RSB1 63 GCA1/I039RSB0 98 GAA0/I002RSB0
29 I068RSB1 64 GCCO0/I036RSB0 99 I001RSBO
30 I067RSB1 65 GCC1/1035RSB0 100 IO00RSBO
31 I066RSB1 66 VCCIBO
32 I065RSB1 67 GND
33 I064RSB1 68 VCC
34 I063RSB1 69 I031RSB0O
35 I062RSB1 70 GBC2/I029RSB0

Note: *The bus hold attribute (hold previous I/O state in Flash*Freeze mode) is not supported for pin 45 in AGLNO60-
VQ100.
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