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IGLOOe Low Power Flash FPGAs

Pro I/Os with Advanced I/O Standards

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

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

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

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

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

IGLOOe banks support M-LVDS with 20 multi-drop points.
Hot-swap (also called hot-plug, or hot-insertion) is the operation of hot-insertion or hot-removal of a card
in a powered-up system.

Cold-sparing (also called cold-swap) refers to the ability of a device to leave system data undisturbed
when the system is powered up, while the component itself is powered down, or when power supplies
are floating.

Wide Range I/O Support

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

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

Specifying I/O States During Programming
You can modify the 1/0 states during programming in FlashPro. In FlashPro, this feature is supported for
PDB files generated from Designer v8.5 or greater. See the FlashPro User’s Guide for more information.

Note: PDB files generated from Designer v8.1 to Designer v8.4 (including all service packs) have

limited display of Pin Numbers only.

1. Load a PDB from the FlashPro GUI. You must have a PDB loaded to modify the 1/O states during
programming.

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

3. Click the Specify I/0 States During Programming button to display the Specify /O States
During Programming dialog box.

4. Sort the pins as desired by clicking any of the column headers to sort the entries by that header.
Select the 1/0s you wish to modify (Figure 1-4 on page 1-8).

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

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

Last Known State — I/O is set to the last value that was driven out prior to entering the
programming mode, and then held at that value during programming

Z -Tri-State: 1/O is tristated
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IGLOOe Device Family Overview

Specify 170 States During Programming

Load fram File. .. Save ko file... [ show BSR Details
Port Hame Macro Cell Pin Humber 1/0 State [Dutput Only)
BIST ADLIB:INBUF T2 1
BYPASS_1O ADLIB:INBUF K1 1
CLE ADLIB:INBUF B1 1
EMOUT ADLIB:INBUF J1E 1
LED ADLIB:OUTBUF b3 i}
MOMITOR[D] ADLIB:OUTBUF BS i}
MOMITOR[1] ADLIB:OUTBUF C7? z
MOMITOR[Z] ADLIB:OUTBUF k] z
MOMITOR[3] ADLIB:OUTBUF D7 z
MOMITOR[E] ADLIB:OUTBUF AT z
OEa ADLIB:INBUF E4 z
OEb ADLIB:INBUF F1 z
OSC_EM ADLIB:INBUF K3 z
FAD[10] ADLIB:BIBUF_LWCMOS33U B z
FAD[11] ADLIB:BIBUF_LWCMOS33D R7 z
FAD[12] ADLIB:BIBUF_LWCMOS33U D11 z
FAD[13] ADLIB:BIBUF_LWCMOS33D c1z z
FAD[14] ADLIB:BIBUF_LWCMOS33U RE z LI
Help | QK I Cancel |

Figure 1-4 «

Note:

1/0 States During Programming Window

6. Click OK to return to the FlashPoint — Programming File Generator window.

completing programming file generation.

/O States During programming are saved to the ADB and resulting programming files after
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IGLOOe DC and Switching Characteristics

Table 2-12 « Quiescent Supply Current (IDD) Characteristics, No Flash*Freeze Mode'

Typical (25°C)

| Core Voltage | AGLE600 AGLE3000 Units

ICCA Current?
Typical (25°C) 12V 28 89 HA

15V 82 320 HA
ICCI or IJTAG Current®
VCCI/VJTAG = 1.2 V (per bank) 1.2V 1.7 1.7 MA
Typical (25°C)
VCCI/VJTAG =15V (perbank) | 1.2V/15V 1.8 1.8 HA
Typical (25°C)
VCCI/VJTAG =1.8V (perbank) | 1.2V/15V 1.9 1.9 HA
Typical (25°C)
VCCI/VJTAG =25V (perbank) | 1.2V/15V 2.2 2.2 HA
Typical (25°C)
VCCI/VJTAG= 3.3 V (per bank) 12V/15V 25 25 HA

Notes:

1. IDD = Nganks * ICCl + ICCA. JTAG counts as one bank when powered.
2. Includes VCC and VPUMP and VCCPLL currents.

3. Values do not include I/O static contribution (PDC6 and PDC?7).

2-8
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IGLOOe Low Power Flash FPGAs
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Figure 2-6 + Tristate Output Buffer Timing Model and Delays (example)
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IGLOOe DC and Switching Characteristics

1.2 V DC Core Voltage

Table 2-50 « 2.5V LVCMOS Low Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =2.3 V

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

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

Table 2-51 « 2.5V LVCMOS High Slew — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =2.3 V

eed

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

1. Software default selection highlighted in gray.

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

2-40
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IGLOOe Low Power Flash FPGAs

1.2 VLVCMOS (JESD8-12A)

Low-Voltage CMOS for 1.2 V complies with the LVCMOS standard JESD8-12A for general purpose 1.2 V
applications. It uses a 1.2 V input buffer and a push-pull output buffer.

Table 2-64 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

1L§CVMOS1 VIL VIH VoL VOH |IOL|IOH| 10SH | 10SL |uL?|nH3
Drive Min. Max. Min. Max. Max. Min. Max. Max.

Strength | V ', ' ' ' v mA|mA| mA* | mA* |pAS|pAS
2 mA -0.3 [0.35*VCCI| 0.65*VCCI| 3.6 |0.25*VCCI|0.75*VCCI| 2 | 2 20 26 | 10| 10
Notes:

1. Applicable to V2 devices ONLY.
2. IIL is the input leakage current per I/O pin over recommended operation conditions where —0.3 V < VIN < VIL.

3. 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.

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

o

) Rto VCCI for t, 5/ ty / ty s
Test Point R=1KS Rto GND for tyy, / th/ tyys
:|_ Test Point
Datapath T SPF  Enable Path 5 pF for tyy / tyys / tyy / tys
5 pF for ty7/t, ,

Figure 2-11 « AC Loading

Table 2-65 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V) CLoap (PF)
0 1.2 0.6 - 5
Note: *Measuring point = Vtrip See Table 2-23 on page 2-23 for a complete table of trip points.
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IGLOOe Low Power Flash FPGAs

HSTL Class Il

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

buffer.
Table 2-93 « Minimum and Maximum DC Input and Output Levels
HSTL
Class Il VIL VIH VOL VOH IOL(IOH| I10SH losL |lL'|uH2
Drive Min. Max. Min. Max. | Max. Min. Max. Max.
Strength ' ' ' ' ' ' mA|mA| mA3 mA3  [pA4|pAt
15 mA® -0.3| VREF-0.1| VREF +0.1| 3.6 04 | VCCI-04 (15[ 15 66 55 10| 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

3. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
Currents are measured at 85°C junction temperature.
5. Output drive strength is below JEDEC specification.

A

Vrr
HSTL —
Class Il =25
Test Point

TZOpF

Table 2-94 « AC Waveforms, Measuring Points, and Capacitive Loads

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

Figure 2-18 « AC Loading

Timing Characteristics
1.5 V DC Core Voltage

Table 2-95 « HSTL Class Il — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V,
Worst-Case VCCI=1.4V VREF =0.75V

Speed Grade toour | top | toin | tey | teout | tzL | tzu |tz | thz | tas | tzus | Units
Std. 0.98 262 | 019 | 1.77 0.67 2.66 | 2.40 6.29 | 6.03 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 2-96 = HSTL Class Il — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=1.4V VREF =0.75V

Speed Grade toour | top | toin | tey | teour | tz | tzn |tz | thz | tas | tzws | Units
Std. 1.55 293 [ 0.26 | 1.94 1.10 298 | 2.75 8.79 | 8.55 ns

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

Revision 13 2-57



&S Microsemi

IGLOOe Low Power Flash FPGAs

SSTL2 Class Il

Stub-Speed Terminated Logic for 2.5 V. memory bus standard (JESD8-9). IGLOOe devices support Class
1. This provides a differential amplifier input buffer and a push-pull output buffer.

Table 2-101 » Minimum and Maximum DC Input and Output Levels

SSTL2

Class I VIL VIH VOL VOH IOL(IOH| IOSH losL |uL'|nH2
Drive Min. Max. Min. Max. [ Max. Min. Max. Max.

Strength Y, v ' Y, Y, ' mA|[mA| mA3 mA3?  [uA%|pA?
18 mA -0.3 [ VREF-0.2|VREF +0.2| 3.6 0.35 | VCCI-0.43( 18 | 18 169 124 10( 10
Notes:

1. lIL is the input leakage current per I/O pin over recommended operating conditions where —0.3 V < VIN < VIL.
2. IIH is the input leakage current per I/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is
larger when operating outside recommended ranges.

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

Vo7
SSTL2 —
Class Il 25
Test Point
25

T 30 pF

Table 2-102 - AC Waveforms, Measuring Points, and Capacitive Loads

Figure 2-20 « AC Loading

Input Low (V) Input HIGH (V) | Measuring Point* (V) | VREF (typ.) (V) VTT (typ.) (V) CrLoabp (pPF)
VREF - 0.2 VREF + 0.2 1.25 1.25 1.25 30
Note: *Measuring point = Vtrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Timing Characteristics

1.5 V DC Core Voltage

Table 2-103 « SSTL 2 Class Il — Applies to 1.5 V DC Core Voltage

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

Worst-Case VCCI =2.3VVREF=1.25V
Speed Grade tooutr | tor | toin | tey | teout | tzL | tzu |tz | thz | tas | tzus | Units
Std. 0.98 194 | 019 | 1.15 0.67 1.97 | 1.66 5.60 | 5.29 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 2-104 « SSTL 2 Class Il — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC =1.14 V,
Worst-Case VCCI=2.3VVREF =125V

Speed Grade tooutr | tor | toin | tey | teout | tzr | tzu |tz | thz | tas | tzus | Units
Std. 1.55 220 | 0.26 | 1.39 1.10 224 | 1.97 8.05 | 7.78 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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IGLOOe DC and Switching Characteristics

Differential I/O Characteristics

Physical Implementation

Configuration of the I/O modules as a differential pair is handled by the Microsemi Designer software
when the user instantiates a differential 1/O macro in the design.

Differential I/Os can also be used in conjunction with the embedded Input Register (InReg), Output
Register (OutReg), Enable Register (EnReg), and DDR. However, there is no support for bidirectional
1/Os or tristates with the LVPECL standards.

LVDS

Low-Voltage Differential Signaling (ANSI/TIA/EIA-644) is a high-speed, differential I/O standard. It
requires that one data bit be carried through two signal lines, so two pins are needed. It also requires
external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-23. The
building blocks of the LVDS transmitter-receiver are one transmitter macro, one receiver macro, three
board resistors at the transmitter end, and one resistor at the receiver end. The values for the three driver
resistors are different from those used in the LVPECL implementation because the output standard
specifications are different.

Along with LVDS 1/O, IGLOOe also supports Bus LVDS structure and Multipoint LVDS (M-LVDS)
configuration (up to 40 nodes).

Bourns Part Number: CAT16-LV4F12

OUTBUF_LVDS P

FPGA R / FPGA

| 165 Q Z-=500 P
W : — INBUF_LVDS
| D<K : ?1409 %1009 X -
—we ' =
N

N

Figure 2-23 « LVDS Circuit Diagram and Board-Level Implementation
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IGLOOe Low Power Flash FPGAs

Table 2-113 « Minimum and Maximum DC Input and Output Levels

DC Parameter Description Min. Typ. Max. Units
VCCI Supply Voltage 2.375 25 2.625 \Y,
VOL Output Low Voltage 0.9 1.075 1.25 \%
VOH Output High Voltage 1.25 1.425 1.6 \Y,
oL Output Lower Current 0.65 0.91 1.16 mA
IOHT Output High Current 0.65 0.91 1.16 mA
VI Input Voltage 0 2.925 \%
[IH%3 Input High Leakage Current 10 HA
L4 Input Low Leakage Current 10 pA
VODIFF Differential Output Voltage 250 350 450 mV
VOCM Output Common Mode Voltage 1.125 1.25 1.375 \%
VICM Input Common Mode Voltage 0.05 1.25 2.35 V
VIDIFF Input Differential Voltage 100 350 mV
Notes:

1. IOL/IOH is defined by VODIFF/(resistor network).
2. Currents are measured at 85°C junction temperature.

3. llH 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.

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

Table 2-114 « AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) VREF (typ.) (V)

1.075 1.325 Cross point -

Note: *Measuring point = Vitrip. See Table 2-23 on page 2-23 for a complete table of trip points.

Timing Characteristics
1.5 V DC Core Voltage

Table 2-115 « LVDS — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =23V

Speed Grade tDOUT tDP tDlN tPY Units
Std. 0.98 1.77 0.19 1.62 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 2-116 - LVDS — Applies to 1.2 V DC Core Voltage
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.14 V, Worst-Case VCCI =2.3 V

Speed Grade tDOUT tDP tDlN tPY Units
Std. 1.55 2.19 0.26 1.88 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-7 on page 2-6 for derating values.
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IGLOOe Low Power Flash FPGAs

VersaTile Specifications as a Sequential Module

The IGLOCOe library offers a wide variety of sequential cells, including flip-flops and latches. Each has a
data input and optional enable, clear, or preset. In this section, timing characteristics are presented for a
representative sample from the library. For more details, refer to the /IGLOO, Fusion, and ProASIC3

Macro Library Guide.
Data Out Data Out
D Q D Qr—
DFN1 Enl  pFN1E1
CLK R, CLK}
PRE
Data Out Data Out
— | D Q D Q
DFN1C1 Enl pri1E1P1
ok fy N
CLR

Figure 2-37 « Sample of Sequential Cells
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IGLOOe DC and Switching Characteristics

Timing Characteristics
Applies to 1.5 V DC Core Voltage

Table 2-145 « RAM4K9
Commercial-Case Conditions: T; = 70°C, Worst-Case VCC = 1.425 V

Parameter Description Std. Units
tas Address Setup Time 0.83 ns
tAH Address Hold Time 0.16 ns
tens REN, WEN Setup Time 0.81 ns
tENH REN, WEN Hold Time 0.16 ns
teks BLK Setup Time 1.65 ns
tekH BLK Hold Time 0.16 ns
tbs Input Data (DIN) Setup Time 0.71 ns
toH Input Data (DIN) Hold Time 0.36 ns
tcka1 Clock HIGH to New Data Valid on DOUT (output retained, WMODE = 0) 3.53 ns
Clock HIGH to New Data Valid on DOUT (flow-through, WMODE = 1) 3.06 ns
tckaz Clock HIGH to New Data Valid on DOUT (pipelined) 1.81 ns
teocwwl | Address collision clk-to-clk delay for reliable write after write on same| 0.23 ns
address; applicable to closing edge
tCZCRWH1 Address collision clk-to-clk delay for reliable read access after write on| 0.35 ns
same address; applicable to opening edge
tCZCWRH1 Address collision clk-to-clk delay for reliable write access after read on| 0.41 ns
same address; applicable to opening edge
trsTBQ RESET Low to Data Out Low on DOUT (flow-through) 2.06 ns
RESET Low to Data Out Low on DOUT (pipelined) 2.06 ns
tREMRSTB RESET Removal 0.61 ns
tRECRSTB RESET Recovery 3.21 ns
tMPWRSTB RESET Minimum Pulse Width 0.68 ns
teye Clock Cycle Time 6.24 ns
Fmax Maximum Frequency 160 MHz
Notes:

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

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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Timing Waveforms
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Figure 2-48 + FIFO Read
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Figure 2-49 « FIFO Write
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tMPWRSTB trRsTCH

.y
m
%)
m
_|
2N
A'T‘

trRsTFG

EMPTY ST

tRSTAF

AEMPTY SIS

trRsTFG

FULL SOOI

< tRsTAF .
AFULL STRCISON

WA/RA

(Address Counter) X X X X MATCH (A,)

Figure 2-50 « FIFO Reset
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IGLOOe DC and Switching Characteristics

Timing Characteristics
Applies to 1.5 V DC Core Voltage

Table 2-149 « FIFO
Commercial-Case Conditions: T; =70°C, VCC =1.425V

Parameter Description Std. Units
tens REN, WEN Setup Time 1.99 ns
tENH REN, WEN Hold Time 0.16 ns
teks BLK Setup Time 0.30 ns
tekH BLK Hold Time 0.00 ns
tbs Input Data (WD) Setup Time 0.76 ns
toH Input Data (WD) Hold Time 0.25 ns
tcka1 Clock HIGH to New Data Valid on RD (pass-through) 3.33 ns
tcka2 Clock HIGH to New Data Valid on RD (pipelined) 1.80 ns
tRCKEF RCLK HIGH to Empty Flag Valid 3.53 ns
twekFF WCLK HIGH to Full Flag Valid 3.35 ns
tekaF Clock HIGH to Almost Empty/Full Flag Valid 12.85 ns
trRsTFG RESET LOW to Empty/Full Flag Valid 3.48 ns
tRSTAF RESET LOW to Almost Empty/Full Flag Valid 12.72 ns
trsTBQ RESET LOW to Data Out LOW on RD (pass-through) 2.02 ns
RESET LOW to Data Out LOW on RD (pipelined) 2.02 ns
tREMRSTB RESET Removal 0.61 ns
tRECRSTB RESET Recovery 3.21 ns
tMPWRSTB RESET Minimum Pulse Width 0.68 ns
teye Clock Cycle Time 6.24 ns
Fmax Maximum Frequency 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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4 — Package Pin Assignments

FG256
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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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Package Pin Assignments

FG256 FG256
Pin Number| AGLE600 Function Pin Number| AGLE600 Function
P9 1082PDB5V0 T12 GDC2/I070PDB4V0
P10 I076NDB4V1 T13 I068NDB4V0
P11 1076PDB4V1 T14 GDAZ2/1068PDB4V0
P12 VMV4 T15 TMS
P13 TCK T16 GND
P14 VPUMP
P15 TRST
P16 GDAO0/IO67NDB3V1
R1 GEA1/I0102PDB6V0
R2 GEAO0/I0102NDB6V0
R3 GNDQ
R4 GEC2/I099PDB5V2
R5 I095NPB5V1
R6 I091NDB5V1
R7 1091PDB5V1
R8 I083NDB5V0
R9 1083PDB5V0
R10 I077NDB4V1
R11 1077PDB4V1
R12 I069NDB4V0
R13 GDB2/1069PDB4V0
R14 TDI
R15 GNDQ
R16 TDO
T GND
T2 I0100NDB5V2
T3 FF/GEB2/I0100PDB5
V2
T4 I099NDB5V2
T5 I088NDB5V0
T6 1088PDB5V0
T7 I089NSB5V0
T8 I0O80NSB4V1
T9 I081NDB4V1
T10 1081PDB4V1
T I070NDB4V0
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IGLOOe Low Power Flash FPGAs

FG434 FG484 FG434

Pin Pin Pin

Number AGLEG600 Function Number AGLEG600 Function Number AGLEG600 Function
Cc18 GND E9 I0O10NDBOV1 F22 NC
C19 NC E10 I012NDB0OV2 G1 10127NDB7V1
Cc20 NC E11 1016PDB0OV2 G2 10127PDB7V1
C21 NC E12 I020NDB1V0 G3 NC
C22 VCCIB2 E13 I024NDB1V0 G4 10128PDB7V1
D1 NC E14 1024PDB1V0 G5 10129PDB7V1
D2 NC E15 GBC1/1033PDB1V1 G6 GAC2/I0132PDB7V1
D3 NC E16 GBB0/I0O34NDB1V1 G7 VCOMPLA
D4 GND E17 GNDQ G8 GNDQ
D5 GAAO0/IO00NDBOVO E18 GBA2/1036PDB2V0 G9 IO09NDBOV1
D6 GAA1/1000PDBO0OVO E19 I042NDB2V0 G10 I009PDBOV1
D7 GABO0/IO01NDBOVO E20 GND G11 I013PDB0OV2
D8 1005PDB0OVO E21 NC G12 1021PDB1V0
D9 1010PDBOV1 E22 NC G13 1025PDB1V0
D10 I012PDB0OV2 F1 NC G14 I027NDB1V0
D11 I016NDB0OV2 F2 I0131NDB7V1 G15 GNDQ
D12 I023NDB1V0 F3 10131PDB7V1 G16 VCOMPLB
D13 1023PDB1V0 F4 I0133NDB7V1 G17 GBB2/I037PDB2V0
D14 1028NDB1V1 F5 I0134NDB7V1 G18 I039PDB2V0
D15 1028PDB1V1 F6 VMV7 G19 IO39NDB2V0
D16 GBB1/1034PDB1V1 F7 VCCPLA G20 1043PDB2V0
D17 GBAO0/IO35NDB1V1 F8 GACO0/I002NDBO0OV0 G21 I043NDB2V0
D18 GBA1/1035PDB1V1 F9 GAC1/1002PDBOV0O G22 NC
D19 GND F10 I015NDB0OV2 H1 NC
D20 NC F11 1015PDB0OV2 H2 NC
D21 NC F12 1020PDB1V0 H3 VCC
D22 NC F13 I025NDB1V0 H4 10128NDB7V1
E1 NC F14 1027PDB1V0 H5 I0129NDB7V1
E2 NC F15 GBCO0/IO33NDB1V1 H6 10132NDB7V1
E3 GND F16 VCCPLB H7 10130PDB7V1
E4 GAB2/I0133PDB7V1 F17 VMV2 H8 VMVO
E5 GAA2/10134PDB7V1 F18 I036NDB2V0 H9 VCCIBO
E6 GNDQ F19 1042PDB2V0 H10 VCCIBO
E7 GAB1/1001PDB0OV0 F20 NC H11 I013NDB0OV2
E8 IO05NDB0OVO F21 NC H12 I021NDB1V0
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Package Pin Assignments

FG434 FG484
Pin Pin
Number AGLEG600 Function Number AGLE600 Function
V3 GND W16 I068NDB4V0
V4 GEA1/10102PDB6V0 w17 GDA2/I068PDB4V0
V5 GEAO0/I0102NDB6V0 W18 TMS
V6 GNDQ W19 GND
V7 GEC2/I099PDB5V2 W20 NC
V8 I095NPB5V1 w21 NC
V9 IO91NDB5V1 w22 NC
V10 1091PDB5V1 Y1 VCCIB6
V11 I083NDB5V0 Y2 NC
V12 1083PDB5V0 Y3 NC
V13 I077NDB4V1 Y4 I098NDB5V2
V14 1077PDB4V1 Y5 GND
V15 I069NDB4V0 Y6 I094NDB5V1
V16 GDB2/I069PDB4V0 Y7 1094PDB5V1
V17 TDI Y8 VCC
V18 GNDQ Y9 VvCcC
V19 TDO Y10 1089PDB5V0
V20 GND Y11 I080PDB4V1
V21 NC Y12 I078NPB4V1
V22 I063NDB3V1 Y13 NC
W1 NC Y14 VCC
W2 NC Y15 VCC
W3 NC Y16 NC
W4 GND Y17 NC
W5 I0100NDB5V2 Y18 GND
Wé FF/GEB2/10100PDB5V2 Y19 NC
w7 I099NDB5V2 Y20 NC
w8 I088NDB5V0 Y21 NC
W9 I088PDB5V0 Y22 VCCIB3
W10 I089NDB5V0
W11 I080NDB4V1
W12 I081NDB4V1
W13 1081PDB4V1
W14 I070NDB4V0
W15 GDC2/1070PDB4V0
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5 — Datasheet Information

List of Changes

The following table lists critical changes that were made in each revision of the IGLOOe datasheet.

Revision Changes Page
Revision 13 The "IGLOOe Ordering Information" section has been updated to mention "Y" as "Blank" Il
(December 2012) | mentioning "Device Does Not Include License to Implement IP Based on the
Cryptography Research, Inc. (CRI) Patent Portfolio" (SAR 43176).
Also added the missing heading 'Supply Voltage’ under V2.
The note in Table 2-143 « IGLOOe CCC/PLL Specification and Table 2-144 « IGLOOe | 2-91,
CCC/PLL Specification referring the reader to SmartGen was revised to refer instead to| 2-92
the online help associated with the core (SAR 42568).
Live at Power-Up (LAPU) has been replaced with ’Instant On’. NA
Revision 12 The "Security" section was modified to clarify that Microsemi does not support 1-2
(September 2012) | read-back of programmed data.
Libero Integrated Design Environment (IDE) was changed to Libero System-on-Chip| N/A
(SoC) throughout the document (SAR 40272).
Revision 11 The drive strength, IOL, and IOH value for 3.3 V GTL and 2.5 V GTL was changed from
(August 2012) 25 mA to 20 mA in the following tables (SAR 37180):
Table 2-21 « Summary of Maximum and Minimum DC Input and Output Levels, 2-20
Table 2-25 « Summary of I/0 Timing Characteristics—Software Default Settings 2-25
Table 2-26 « Summary of I/O Timing Characteristics—Software Default Settings 2-26
Table 2-28 « 1/0 Output Buffer Maximum Resistances 2-28
Table 2-73 « Minimum and Maximum DC Input and Output Levels 2-51
Table 2-77 « Minimum and Maximum DC Input and Output Levels 2-53
Also added note stating "Output drive strength is below JEDEC specification." for Tables 2-
25, 2-26, and 2-28.
Additionally, the IOL and IOH values for 3.3 V GTL+ and 2.5 V GTL+ were corrected
from 51 to 35 (for 3.3 V GTL+) and from 40 to 33 (for 2.5 V GTL+) in table Table 2-21
(SAR 39713).
In Table 2-117 +« Minimum and Maximum DC Input and Output Levels, VIL and VIH were | 2-65
revised so that the maximum is 3.6 V for all listed values of VCCI (SAR 37183).
The following sentence was removed from the "VMVx 1/O Supply Voltage (quiet)"| 3-1
section in the "Pin Descriptions and Packaging" section: "Within the package, the VMV
plane is decoupled from the simultaneous switching noise originating from the output
buffer VCCI domain" and replaced with “Within the package, the VMV plane biases the
input stage of the I/Os in the I/O banks” (SAR 38318). The datasheet mentions that
"VMV pins must be connected to the corresponding VCCI pins" for an ESD
enhancement.
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