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&S Microsemi
IGLOO PLUS Low Power Flash FPGAs

Each 1/0 module contains several input, output, and output enable registers.

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 1/O Support

IGLOO PLUS devices support JEDEC-defined wide range 1/O operation. IGLOO PLUS devices support
both the JESD8-B specification, covering 3V 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 1/0 range means designers can eliminate power supplies or power conditioning components from
the board or move to less costly components with greater tolerances. Wide range eases /0 bank
management and provides enhanced protection from system voltage spikes, while providing the flexibility
to easily run custom voltage applications.

Specifying I/O States During Programming
You can modify the I/O states during programming in FlashPro. In FlashPro, this feature is supported for
PDB files generated from Designer v8.5 or greater. See the FlashPro User’s Guide for more information.
Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have
limited display of Pin Numbers only.
1. Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the I/O states during
programming.
2. From the FlashPro GUI, click PDB Configuration. A FlashPoint — Programming File Generator
window appears.
3. Click the Specify I/0 States During Programming button to display the Specify /O States During
Programming dialog box.
4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header.
Select the I/Os you wish to modify (Figure 1-4 on page 1-8).

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

1 —1/O is set to drive out logic High
0 - 1/O is set to drive out logic Low

Last Known State — I/O is set to the last value that was driven out prior to entering the
programming mode, and then held at that value during programming Z -Tri-State: I/O is tristated
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Table 2-2 «+ Recommended Operating Conditions 2
Symbol Parameter Commercial Industrial Units
T, Junction temperature® Oto+85 —40 to +100 °C
veesd 1.5 V DC core supply voltage * 1.425t01.575 | 1.425t01.575 | V
1.2 V=1.5 V wide range core voltage®® 11410 1.575 | 1.14t0 1575 | V
VJTAG JTAG DC voltage 1410 3.6 1.410 3.6 \Y
VPUMP’ Programming voltage Programming mode 3.1510 3.45 3.151t0 3.45 \Y
Operation 0to 3.6 0to 3.6 \%
VCCPLLE Analog power supply (PLL) |1.5V DC core supply voltage4 1.425t01.575 | 1.425t0 1.575 \%
1.2V-1.5V wide range core| 1.14t01.575 | 1.14t0 1.575 \%
voltage®
VCCI 1.2V DC supply voltage5 1.14t0 1.26 1.14 t0 1.26 \Y
1.2 V DC wide range supply voltage5 11410 1.575 | 1.141t01.575 V
1.5V DC supply voltage 1.4251t01.575 | 1.425t01.575 \%
1.8 V DC supply voltage 1.7t01.9 1.7t01.9 \%
2.5V DC supply voltage 23t02.7 23t02.7 V
3.3 V wide range DC supply voltage9 271036 2.71t03.6 \%
3.3 V DC supply voltage 3.0t0 3.6 3.0t0 3.6 \%
Notes:

1. All parameters representing voltages are measured with respect to GND unless otherwise specified.
2. To ensure targeted reliability standards are met across ambient and junction operating temperatures, Microsemi
recommends that the user follow best design practices using Microsemi’s timing and power simulation tools.
3. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-21 on page 2-19. VCCI should be at the same voltage within a given I/O bank.
4. For IGLOO® PLUS V5 devices

5. For IGLOO PLUS V2 devices only, operating at VCCI > VCC.

6. AllIGLOO PLUS devices (V5 and V2) must be programmed with the VCC core voltage at 1.5 V. Applications using V2
devices powered by a 1.2 V supply must switch the core supply to 1.5 V for in-system programming.

7. VPUMP can be left floating during operation (not programming mode).

8. VCCPLL pins should be tied to VCC pins. See the Pin Descriptions chapter of the IGLOO PLUS FPGA Fabric User’s
Guide for further information.

9. 3.3 V wide range is compliant to the JDEC8b specification and supports 3.0 V VCCI operation.

10. VMV pins must be connected to the corresponding VCCI pins. See the "Pin Descriptions" chapter of the IGLOO FPGA
Fabric User's Guide for further information.

11. Software Default Junction Temperature Range in the Libero SoC software is set to 0°C to +70°C for commercial, and
-40°C to +85°C for industrial. To ensure targeted reliability standards are met across the full range of junction
temperatures, Microsemi recommends using custom settings for temperature range before running timing and power
analysis tools. For more information regarding custom settings, refer to the New Project Dialog Box in the Libero SoC
Online Help.
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Package Thermal Characteristics

The device junction-to-case thermal resistivity is 0;c and the junction-to-ambient air thermal resistivity is
0ja- The thermal characteristics for 6;, are shown for two air flow rates. The maximum operating junction
temperature is 100°C. EQ 2 shows a sample calculation of the maximum operating power dissipation
allowed for a 484-pin FBGA package at commercial temperature and in still air.

Max. junction temp. (°C)— Max. ambient temp. (°C) _ 100°C —70°C _

Maximum Power Allowed = eja("C/W) 50 5°C/W 146 W
EQ2
Table 2-5 + Package Thermal Resistivities
Pin Oia
Package Type Device Count Bjc b Still Air 1mis 2.5m/s Unit
Chip Scale Package (CSP) AGLP030 | CS201 - - 46.3 - - C/w
AGLP060 | CS201 7.1 19.7 40.5 35.1 32.9 C/w
AGLPO60 | CS289 | 13.9 | 34.1 48.7 435 41.9 C/w
AGLP125 | CS289 | 10.8 | 27.9 42.2 37.1 35.5 C/w
AGLP125 [ CS281 11.3 | 17.6 - - - C/w
Thin Quad Flat Package (VQ) | AGLP030 | vQ128 | 18.0 | 50.0 56.0 49.0 47.0 C/w
AGLPO060 | VQ176 | 21.0 | 55.0 58.0 52.0 50.0 C/w
Temperature and Voltage Derating Factors
Table 2-6 + Temperature and Voltage Derating Factors for Timing Delays (normalized to T; = 70°C,
VCC =1.425V)
For IGLOO PLUS V2 or V5 devices, 1.5V DC Core Supply Voltage
Array Voltage Junction Temperature (°C)
VCC (V) —40°C 0°C 25°C 70°C 85°C 100°C
1.425 0.934 0.953 0.971 1.000 1.007 1.013
1.5 0.855 0.874 0.891 0.917 0.924 0.929
1.575 0.799 0.816 0.832 0.857 0.864 0.868
Table 2-7 « Temperature and Voltage Derating Factors for Timing Delays (normalized to T; = 70°C,
VCC =1.14 V)
For IGLOO PLUS V2, 1.2 V DC Core Supply Voltage
Array Voltage Junction Temperature (°C)
VCC (V) -40°C 0°C 25°C 70°C 85°C 100°C
1.14 0.963 0.975 0.989 1.000 1.007 1.011
1.2 0.853 0.865 .0877 0.893 0.893 0.897
1.26 0.781 0.792 0.803 0.813 0.819 0.822
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Calculating Power Dissipation

Quiescent Supply Current

Quiescent supply current (Ipp) 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 =0 V

Table 2-9 « Quiescent Supply Current (IDD) Characteristics, IGLOO PLUS Flash*Freeze Mode*

Core Voltage AGLP030 AGLP060 AGLP125 Units
Typical (25°C) 1.2V 4 8 13 MA
1.5V 6 10 18 MA

Note: *IDD includes VCC, VPUMP, VCCI, VJTAG, and VCCPLL currents.

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

ICCI Current Core Voltage AGLP030 | AGLP060 | AGLP125 | Units
VCCI = 1.2 V (per bank) Typical (25°C) 1.2V 1.7 1.7 1.7 MA
VCCI = 1.5V (per bank) Typical (25°C) 1.2V/15V 1.8 1.8 1.8 MA
VCCI = 1.8 V (per bank) Typical (25°C) 1.2V/15V 1.9 1.9 1.9 MA
VCCI = 2.5V (per bank) Typical (25°C) 1.2V/15V 2.2 22 2.2 PA
VCCI = 3.3 V (per bank) Typical (25°C) 1.2V/15V 2.5 25 25 MA

Note: *IDD = NBANKS *ICCI

Table 2-11 » Quiescent Supply Current (IDD) Characteristics, IGLOO PLUS Shutdown Mode
Core Voltage AGLP030 AGLP060 AGLP125 Units
Typical (25°C) 1.2V/15V 0 0 0 MA
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Power per I/O Pin

&S Microsemi

IGLOO PLUS Low Power Flash FPGAs

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

Dynamic Power
VCCI (V) PAC9 (MW/MHz) !
Single-Ended
3.3V LVTTL/3.3V LVCMOS 3.3 16.26
3.3 VLVTTL/ 3.3V LVCMOS — Schmitt Trigger 3.3 18.95
3.3 V LVCMOS Wide Range? 3.3 16.26
3.3 V LVCMOS Wide Range2 — Schmitt Trigger 3.3 18.95
2.5V LVCMOS 25 4.59
2.5V LVCMOS - Schmitt Trigger 25 6.01
1.8 V LVCMOS 1.8 1.61
1.8 V LVCMOS — Schmitt Trigger 1.8 1.70
1.5V LVCMOS (JESD8-11) 1.5 0.96
1.5V LVCMOS (JESD8-11) — Schmitt Trigger 15 0.90
1.2V LVCMOS?® 1.2 0.55
1.2 V LVCMOS® — Schmitt Trigger 1.2 0.47
1.2 V LVCMOS Wide Range® 1.2 0.55
1.2 V LVCMOS Wide Range® — Schmitt Trigger 1.2 0.47

Notes:

1. PACS9 is the total dynamic power measured on VCCI.
2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

3. Applicable for IGLOO PLUS V2 devices only, operating at VCCI > VCC.

Table 2-14 « Summary of 1/0O Output Buffer Power (per pin) — Default /O Software Settings1

Dynamic Power
Croap (PF) VCCI (V) PAC10 (WW/MHz)?

Single-Ended

3.3V LVTTL/3.3VLVCMOS 5 3.3 127.11
3.3 V LVCMOS Wide Range® 5 3.3 127.11
2.5V LVCMOS 5 25 70.71
1.8 VLVCMOS 5 1.8 35.57
1.5V LVCMOS (JESD8-11) 5 1.5 24.30
1.2 V LVCMOS* 5 1.2 15.22
1.2 V LVCMOS Wide Range* 5 1.2 15.22

Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output slew.
PAC10 is the total dynamic power measured on VCCI.

2.
3. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
4. Applicable for IGLOO PLUS V2 devices only, operating at VCCI > VCC.
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Overview of I/0 Performance

Summary of I/0 DC Input and Output Levels — Default I/O Software
Settings

&S Microsemi
IGLOO PLUS 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

Equiv. VIL VIH VoL VOH [iloL'|IoH!
Software
Default
Drive
Drive [Strength Slew|Min. Max. Min. Max. Max. Min.
I/O Standard |Strength| Option? |Rate| V \'} \' \' \'} Vv mA | mA
3.3VLVTTL/ | 12mA | 12mA |High(-0.3 0.8 2 3.6 0.4 24 12 | 12
3.3 VLVCMOS
3.3 V LVCMOS| 100 yA | 12 mA [High|-0.3 0.8 2 3.6 0.2 vDD 30.2 | 0.1 | 01
Wide Range3
2.5V LVCMOS| 12mA | 12mA |High|-0.3 0.7 1.7 3.6 0.7 1.7 12 12
1.8 VLVCMOS| 8 mA 8 mA [High|-0.3| 0.35* VCCI| 0.65 * VCCI| 3.6 0.45 VCCI-0.45
1.5V LVCMOS| 4 mA 4 mA |High|-0.3| 0.35 * VCCI| 0.65 * VCCI| 3.6 | 0.25 * VCCI| 0.75 * VCCI| 4
1.2V 2 mA 2mA |High[-0.3]| 0.35* VCCI| 0.65 * VCCI| 3.6 | 0.25 * VCCI| 0.75 * VCCI| 2 2
Lvcmos*
1.2V LVCMOS| 100 pA | 2mA |High|-0.3| 0.3 *VCCI | 0.7 *VCCI | 3.6 0.1 VCCI-0.1 [ 0.1 ] 0.1
Wide Range*®

Notes:

1. Currents are measured at 85°C junction temperature.

2.

will not operate at the equivalent software default drive strength. These values are for normal ranges only.

3.

A

All LVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
Applicable to IGLOO PLUS V2 devices operating at VCC; > VCC.
All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification.

Note that 1.2 V LVCMOS and 3.3 V LVCMOS wide range are applicable to 100 uA drive strength only. The configuration
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Table 2-22 « Summary of Maximum and Minimum DC Input Levels
Applicable to Commercial and Industrial Conditions

Commercial Industrial?

n3 H* n3 H*
DC I/O Standards MA MA HA MA
3.3V LVTTL/3.3VLVCMOS 10 10 15 15
3.3 V LVCMOS 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
1.2 V LVCMOS Wide Range® 10 10 15 15

Notes:

1. Commercial range (0°C < T, <70°C)

2. Industrial range (—40°C < T4 < 85°C)

3. lIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.
4

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

5. Applicable to IGLOO PLUS V2 devices operating at VCCI * VCC.

Summary of I/O Timing Characteristics — Default I/O Software Settings
Table 2-23 « Summary of AC Measuring Points

Standard Measuring Trip Point (Vtrip)
3.3V LVTTL/3.3VLVCMOS 14V

3.3 V LVCMOS Wide Range 14V

2.5V LVCMOS 1.2V

1.8 VLVCMOS 0.90V

1.5V LVCMOS 0.75V

1.2 V LVCMOS 0.60V

1.2 V LVCMOS Wide Range 0.60 V
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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 I/O interface

tDIN 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

tLz Enable to Pad delay through the Output Buffer—Low to Z

tzL Enable to Pad delay through the Output Buffer—Z to Low

tzus Enable to Pad delay through the Output Buffer with delayed enable—Z to High
tz1s Enable to Pad delay through the Output Buffer with delayed enable—Z to Low
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Detailed I/0 DC Characteristics

Table 2-27 « Input Capacitance

Symbol Definition Conditions Min. | Max. | Units
CiN Input capacitance VIN=0,f=1.0 MHz 8 pF
CincLk Input capacitance on the clock pin VIN=0,f=1.0 MHz 8 pF
Table 2-28 « 1/0 Output Buffer Maximum Resistances 1
RpuLL-powN RpuLt.up

Standard Drive Strength (Q) 2 3
3.3 VLVTTL/ 3.3V LVCMOS 2mA 100 300

4 mA 100 300

6 mA 50 150

8 mA 50 150

12 mA 25 75

16 mA 25 75
3.3 VLVCMOS Wide Range 100 pA Same as equivalent software default drive
2.5V LVCMOS 2mA 100 200

4 mA 100 200

6 mA 50 100

8 mA 50 100

12 mA 25 50
1.8 V LVCMOS 2mA 200 225

4 mA 100 112

6 mA 50 56

8 mA 50 56
1.5V LVCMOS 2mA 200 224

4 mA 100 112
1.2 V LVCMOS 2mA 157.5 163.8
1.2 V LVCMOS Wide Range* 100 pA 157.5 163.8

Notes:

1. These maximum values are provided for informational reasons only. Minimum output buffer resistance values depend
on VCC,, drive strength selection, temperature, and process. For board design considerations and detailed output buffer

resistances, use the corresponding

IBIS model on

http://www.microsemi.com/soc/download/ibis/default.aspx.

2. R(PULL-DOWN-MAX) = (VOLSpeC) /IOLSpeC

@

R(PULL-UP—MAX) = (VCCImaX - VOHSpeC) /IOHSpeC

4. Applicable to IGLOO PLUS V2 devices operating at VCCI > VCC.

the Microsemi

SoC Products Group website at
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Timing Characteristics

Applies to 1.5 V DC Core Voltage

Table 2-42 « 3.3 V LVCMOS Wide Range Low Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7 V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength Option1 Grade tDOUT tDP tDlN tpy tpys tEOUT tZL tZH tLZ tHZ Units
100 pA 4 mA STD 097 |585(0.18|1.18| 164 | 0.66 |5.86|5.05|2.57 | 2.57 ns
100 pA 6 mA STD 097 (470|018 | 118 | 1.64 | 066 |4.72|4.27|2.92 | 3.19 ns
100 pA 8 mA STD 097 |470(0.18|1.18| 164 | 0.66 |[4.72|4.27 (292 ]3.19 ns
100 pA 12 mA STD 097 |396)018|1.18| 1.64 | 0.66 | 3.98|3.70 | 3.16 | 3.59 ns
100 pA 16 mA STD 097 | 396(0.18|1.18( 164 | 066 |3.98|3.70 [ 3.16 | 3.59 ns
Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £100 uyA. 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 2-43 « 3.3 V LVCMOS Wide Range High Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.7V

Equivalent

Software

Default

Drive
Drive Strength Speed
Strength 0ption1 Grade tDOUT tDP tDlN tpy tpys tEOUT tZL tZH tLZ tHZ Units
100 pA 4 mA STD 097 |1 339|018 (118 | 164 | 066 | 3.41 (269|257 (273 | ns
100 pA 6 mA STD 097 (279 (018|118 | 1.64 | 0.66 | 2.80 | 217|292 [3.36 | ns
100 pA 8 mA STD 097 | 2791018118 | 164 | 066 [ 2.80 [ 2.17 292 (3.36| ns
100 pA 12 mA STD 097 | 247 1018 [ 118 | 164 | 066 [ 2.48 [ 1.91|3.16 [ 3.76 | ns
100 pA 16 mA STD 097 | 247 1018 118 | 164 | 066 [ 248 [1.91|3.16 [3.76 | ns
Notes:

1. 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.

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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Input Register
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Figure 2-14 < Input Register Timing Diagram
Timing Characteristics
1.5 V DC Core Voltage

Table 2-74 « Input Data Register Propagation Delays
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425V

Parameter Description Std. | Units
ticLka Clock-to-Q of the Input Data Register 0.41 ns
tisup Data Setup Time for the Input Data Register 032 ]| ns
tiHD Data Hold Time for the Input Data Register 0.00 | ns
ticLrR2aQ Asynchronous Clear-to-Q of the Input Data Register 057 | ns
tipPrRE2Q Asynchronous Preset-to-Q of the Input Data Register 057 | ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 ns
tRECCLR Asynchronous Clear Recovery Time for the Input Data Register 024 | ns
YREMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 ns
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 024 | ns
tiwelr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.19 | ns
tiwpRrE Asynchronous Preset Minimum Pulse Width for the Input Data Register 019 | ns
tickMPWH Clock Minimum Pulse Width High for the Input Data Register 0.31 ns
tickMPWL Clock Minimum Pulse Width Low for the Input Data Register 028 | 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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Table 2-88 « AGLP060 Global Resource
Commercial-Case Conditions: T; =70°C, VCC =1.14V

Std.

Parameter Description Min.! | Max.?2 | Units
tRCKL Input Low Delay for Global Clock 2.02 2.43 ns
tRCKH Input High Delay for Global Clock 2.09 2.65 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 0.56 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 2-7 on page 2-6 for derating values.

Table 2-89 + AGLP125 Global Resource
Commercial-Case Conditions: T; =70°C, VCC =1.14V

Std.

Parameter Description Min." Max.2 | Units
tRCKL Input Low Delay for Global Clock 2.08 2.54 ns
tRCKH Input High Delay for Global Clock 2.15 2.77 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 0.62 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 2-7 on page 2-6 for derating values.
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Clock Conditioning Circuits

CCC Electrical Specifications
Timing Characteristics

Table 2-90 « IGLOO PLUS CCC/PLL Specification

For IGLOO PLUS V2 or V5 devices, 1.5 V DC Core Supply Voltage

Parameter Min. Typ. Max. Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 250 MHz
Clock Conditioning Circuitry Output Frequency fout ccc 0.75 250 MHz
Delay Increments in Programmable Delay Blocks 1.2 3603 ps
Number of Programmable Values in Each Programmable Delay Block 32

Serial Clock (SCLK) for Dynamic PLL% 100 MHz

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

Acquisition Time

LockControl =0 300 us

LockControl = 1 6.0 ms
Tracking Jitter®

LockControl =0 25 ns

LockControl = 1 1.5 ns

Output Duty Cycle 48.5 51.5 %

Delay Range in Block: Programmable Delay 1 1.2 1.25 15.65 ns

Delay Range in Block: Programmable Delay 2 1.2 0.469 15.65 ns

Delay Range in Block: Fixed Delay 1.2 3.5 ns

VCO Output Peak-to-Peak Period Jitter FCCC_OUT7 Maximum Peak-to-Peak Period Jitter’-89

SSO<2 | SSO<4 | SSO<8 | SSO<16
0.75 MHz to 50 MHz 0.50% 0.60% 0.80% 1.20%
50 MHz to 250 MHz 2.50% 4.00% 6.00% 12.00%

Notes:

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

2. T;=25°C,VCC=15V

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

4. Maximum value obtained for a STD speed grade device in Worst Case Commercial Conditions. For specific junction
temperature and voltage supply, refer to Table 2-6 on page 2-6 and Table 2-7 on page 2-6 for derating values.

5. The AGLPO030 device does not support a PLL.

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

7. VCO output jitter is calculated as a percentage of the VCO frequency. The jitter (in ps) can be calculated by multiplying
the VCO period by the per cent jitter. The VCO jitter (in ps) applies to CCC_OUT regardless of the output divider
settings. For example, if the jitter on VCO is 300 ps, the jitter on CCC_OUT is also 300 ps, regardless of the output
divider settings.

8. Measurements done with LVTTL 3.3V 8mA I/O drive strength and high slew rate, VCC/VCCPLL =1.425V,
VCCI = 3.3V, VQ/PQ/TQ type of packages, 20 pF load.

9. SSO are outputs that are synchronous to a single clock domain and have clock-to-out times that are within £200 ps of

each other. Switching I/Os are placed outside of the PLL bank. Refer to the "Simultaneously Switching Outputs (SSOs) and
Printed Circuit Board Layout" section in the IGLOO PLUS FPGA Fabric User’s Guide.
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4 — Package Pin Assignments
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Note: This is the top 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.

Pin information is in the "Pin Descriptions" chapter of the IGLOO PLUS FPGA Fabric User’s Guide.
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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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CS281

19181716 1514131211109 8 7 6 5 4 3 2 1

O0O00O00O0O0O0O0OO0OO0OO0OO0O
O0O00O00O0O0OO0OOOOOOOOO
)0, O O OO
OO0 OO00O0O0O0O0OO0OO0OO OO0
OO0 OO00O0O0O0O0OO0OO0OO 0O

OO0 OO O000O0O0O0 OO 00
OO0 OO O0O00O0O0O OO 00
OO0 OO0 O0O00O0O0O OO 00
OO0 OO O000O0O0O0 OO 00
OO0 OO0 O000O0O0O0 OO 0O
OO0 OO O000O0O0O0 OO 0O
OO0 OO O0O0O0OO0O OO 00

OO0 OO00O0O0O0O0O0O0OO0OO 0O
OO0 OO00O0O0O0O0OO0OO0OO 0O
OO O O )0,
O0O00O00O0O0O0O0OO0OO0OOOOO
O0O00O0O0OO0OO0OOOOOOOOO

Note: This is the bottom view of the package.

s <CcHxUTVZZIrX<«IToOmTMMmMOO®>»

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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CS289 CS289 CS289
AGLP030 AGLP030 AGLP030
Pin Number Function Pin Number Function Pin Number Function
A1 IO03RSB0O C4 NC E7 IO06RSB0O
A2 NC C5 VCCIBO ES8 I011RSBO
A3 NC C6 IO09RSB0O E9 I022RSB0
A4 GND C7 I1013RSB0 E10 I026RSB0
A5 I010RSB0O C8 I015RSB0 E11 VCCIBO
AB I014RSB0 C9 1021RSB0O E12 NC
A7 I016RSB0 c10 GND E13 IO33RSB0O
A8 I018RSB0O Cc11 I029RSB0 E14 I036RSB1
A9 GND C12 NC E15 IO38RSB1
A10 I023RSB0 C13 NC E16 VCCIB1
A11 I027RSB0 c14 NC E17 NC
A12 NC C15 GND F1 I0111RSB3
A13 NC c16 I034RSB0 F2 NC
A14 GND c17 NC F3 I0116RSB3
A15 NC D1 NC F4 VCCIB3
A16 NC D2 I0119RSB3 F5 I0117RSB3
A17 IO30RSB0O D3 GND F6 NC
B1 I001RSBO D4 I002RSB0O F7 NC
B2 GND D5 NC F8 IO08RSBO
B3 NC D6 NC F9 I012RSB0
B4 NC D7 NC F10 NC
B5 I007RSB0O D8 GND F11 NC
B6 NC D9 I020RSB0O F12 NC
B7 VCCIBO D10 I025RSB0 F13 NC
B8 I017RSB0O D11 NC F14 GND
B9 I019RSB0O D12 NC F15 NC
B10 I024RSB0 D13 GND F16 I037RSB1
B11 I028RSB0 D14 I032RSB0 F17 I041RSB1
B12 VCCIBO D15 IO35RSB0 G1 I0110RSB3
B13 NC D16 NC G2 GND
B14 NC D17 NC G3 I0113RSB3
B15 NC E1 VCCIB3 G4 NC
B16 I031RSBO E2 I0114RSB3 G5 NC
B17 GND E3 I0115RSB3 G6 NC
C1 NC E4 I0118RSB3 G7 GND
Cc2 IO00RSBO E5 IO05RSB0 G8 GND
C3 IO04RSB0O E6 NC G9 VCC
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CS289 CS289 CS289

Pin Number | AGLP125 Function Pin Number | AGLP125 Function Pin Number | AGLP125 Function
A1 GAB1/IO03RSB0O C5 VCCIBO E9 I032RSB0O
A2 I011RSBO C6 I1017RSB0 E10 I036RSB0
A3 IO08RSBO Cc7 I023RSB0 E11 VCCIBO
A4 GND C8 1027RSB0 E12 IO56RSB0
A5 I019RSB0O C9 I033RSB0 E13 GBB1/I060RSB0
A6 1024RSB0 C10 GND E14 GBA2/I063RSB1
A7 I026RSB0 C11 1043RSB0 E15 GBB2/I065RSB1
A8 IO30RSB0O C12 I045RSB0 E16 VCCIB1
A9 GND C13 I050RSB0 E17 I073RSB1
A10 IO35RSB0 C14 I052RSB0 F1 GFC1/I0194RSB3
A11 I038RSB0O C15 GND F2 I0196RSB3
A12 I040RSB0 C16 GBAO0/IO61RSBO F3 10202RSB3
A13 I042RSB0 c17 I068RSB1 F4 VCCIB3
A14 GND D1 I0204RSB3 F5 GAB2/10209RSB3
A15 I048RSB0 D2 I0205RSB3 F6 10208RSB3
A16 I054RSB0 D3 GND F7 I014RSB0O
A17 GBC0/I057RSB0 D4 GABO0/IO02RSB0 F8 I020RSB0O
B1 GAA1/I0O01RSBO D5 I007RSBO F9 I025RSB0
B2 GND D6 I010RSBO F10 I029RSB0
B3 IO06RSB0O D7 I018RSB0 F11 I051RSB0O
B4 I013RSB0 D8 GND F12 IO53RSB0O
B5 I015RSB0 D9 I034RSB0 F13 GBC2/1067RSB1
B6 I021RSB0O D10 1041RSB0 F14 GND
B7 VCCIBO D11 1047RSB0 F15 I075RSB1
B8 I028RSB0 D12 I055RSB0 F16 I071RSB1
B9 I031RSB0O D13 GND F17 I077RSB1
B10 I037RSB0 D14 GBB0/IO59RSB0 G1 GFCO0/I0193RSB3
B11 IO39RSB0 D15 GBA1/I062RSB0 G2 GND
B12 VCCIBO D16 I066RSB1 G3 I0198RSB3
B13 I044RSB0 D17 I070RSB1 G4 I0203RSB3
B14 I046RSB0 E1 VCCIB3 G5 I0201RSB3
B15 I049RSB0 E2 I0200RSB3 G6 I0206RSB3
B16 GBC1/I058RSB0 E3 GAC2/10207RSB3 G7 GND
B17 GND E4 GAA2/I0211RSB3 G8 GND
C1 10210RSB3 E5 GAC1/IO05RSB0O G9 VCC
Cc2 GAAO0/IO00RSBO E6 I012RSB0 G10 GND
C3 GACO0/I004RSBO E7 I016RSBO G11 GND
C4 IO09RSB0O E8 1022RSB0 G12 I072RSB1
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