=3¢ =1 Microchip Technology - M1AGL250V2-FGG144 Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details
Product Status Active

Number of LABs/CLBs -

Number of Logic Elements/Cells 6144

Total RAM Bits 36864

Number of I/O 97

Number of Gates 250000

Voltage - Supply 1.14V ~ 1.575V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 70°C (TA)

Package / Case 144-LBGA

Supplier Device Package 144-FPBGA (13x13)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/mlagl250v2-fggl44

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/m1agl250v2-fgg144-4483376
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

& Microsemi

IGLOO DC and Switching Characteristics Power Matters.-

Package Thermal Characteristics

The device junction-to-case thermal resistivity is 0;c and the junction-to-ambient air thermal resistivity is 05 The
thermal characteristics for 0;, are shown for two air flow rates. The absolute maximum junction temperature is 100°C.
EQ 2 shows a sample calculation of the absolute maximum power dissipation allowed for the AGL1000-FG484
package at commercial temperature and in still air.

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

Maximum Power Allowed = 6,,(°CIW) 23 3°C/W 1.28 W
EQ2
Table 2-5« Package Thermal Resistivities
Oja
Package Type Device Pin Count 0jc Still Air 1m/s 25m/s Unit
Quad Flat No Lead (QN) AGL030 132 13.1 214 16.8 15.3 C/W
AGL060 132 11.0 21.2 16.6 15.0 C/W
AGL125 132 9.2 211 16.5 14.9 C/wW
AGL250 132 8.9 21.0 16.4 14.8 C/W
AGL030 68 13.4 68.4 45.8 43.1 C/W
Very Thin Quad Flat Pack (VQ)* 100 10.0 35.3 29.4 27.1 C/w
Chip Scale Package (CS) AGL1000 281 6.0 28.0 22.8 21.5 C/IwW
AGL400 196 7.2 37.1 31.1 28.9 C/W
AGL250 196 7.6 38.3 32.2 30.0 C/IW
AGL125 196 8.0 39.5 334 31.1 C/W
AGL030 81 12.4 32.8 28.5 27.2 C/W
AGLO060 81 111 28.8 24.8 235 C/wW
AGL250 81 10.4 26.9 22.3 20.9 C/W
Micro Chip Scale Package (UC) AGLO030 81 16.9 40.6 35.2 33.7 C/W
Fine Pitch Ball Grid Array (FG) AGLO060 144 18.6 55.2 49.4 47.2 C/IW
AGL1000 144 6.3 31.6 26.2 24.2 C/IW
AGL400 144 6.8 37.6 31.2 29.0 C/W
AGL250 256 12.0 38.6 34.7 33.0 C/W
AGL1000 256 6.6 28.1 24.4 22.7 C/W
AGL1000 484 8.0 23.3 19.0 16.7 C/IW

Note: *Thermal resistances for other device-package combinations will be posted in a later revision.

Disclaimer:

The simulation for determining the junction-to-air thermal resistance is based on JEDEC standards (JESD51) and
assumptions made in building the model. Junction-to-case is based on SEMI G38-88. JESD51 is only used for
comparing one package to another package, provided the two tests uses the same condition. They have little
relevance in actual application and therefore should be used with a degree of caution.
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Power Matters. IGLOO Low Power Flash FPGAs

Table 2-32 « Summary of I/O Timing Characteristics—Software Default Settings, Std. Speed Grade, Commercial-Case
Conditions: T; = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI (per standard)
Applicable to Standard Plus I/O Banks
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3.3V 12 mA 12 High 5 — 0.9711.7510.18|0.85|0.661.79(1.40(2.36|2.79(5.38(4.99( ns
LVTTL/
3.3V
LVCMOS
3.3V 100 pA 12 High 5 — |1097(245]0.18|1.20(0.66|2.47 (1.92|3.33|3.90(6.06|5.51]| ns
LVCMOS
Wide
Range?
25V 12 mA 12 High 5 — 0.97(1.75]0.1811.08|0.661.79(1.52]|238|2.70|5.39(5.11 | ns
LVCMOS
1.8V 8 mA 8 High 5 - 0.97119710.18|11.01|0.662.02(1.762.46|2.66(5.61(5.36( ns
LVCMOS
15V 4 mA 4 High 5 - |097]225|0.18(1.18|0.66|2.30|2.00|253|2.68(5.89]|559]| ns
LVCMOS
3.3V PCI Per PCI - High 10 | 252|0.97|1.97|0.18(0.73|0.66|2.01|1.50|2.36 2.79 |5.61|5.10| ns
spec
3.3V Per PCI- - High 10 | 2520.97|1.970.19|0.70 | 0.66 | 2.01 | 1.50 [ 2.36 | 2.79 | 5.61 | 5.10 | ns
PCI-X X spec
Notes:

1. The minimum drive strength for any 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.

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.

3. Resistance is used to measure 1/O propagation delays as defined in PCI specifications. See Figure 2-12 on page 2-79 for connectivity.
This resistor is not required during normal operation.

4. For specific junction temperature and voltage supply levels, refer to Table 2-6 on page 2-7 for derating values.
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Table 2-35« 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 (per standard)
Applicable to Standard Plus I/O Banks
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33V 12 mA 12 High 5 1551231(0.26|097(1.10]|2.34(186]293|3.64|812(7.65]| ns
LVTTL/
33V
LVCMOS
33V 100 pA 12 High 5 - 1551320(0.2611.32(1.10]3.20(252]14.01|14.97]899 (831 ns
LVCMOS
Wide
Range?
25V 12 mA 12 High 5 - 1551229(0.2611.19(1.10]2.32(194)294|352|8.10(7.73 | ns
LVCMOS
1.8V 8 mA 8 High 5 - 155(24310.26(1.111.10|247(2.162.99|3.39(8.25|7.94]| ns
LVCMOS
15V 4 mA 4 High 5 - 155|268 (0.26|1.27 (110|272 (239]3.07|3.37|850(8.18 | ns
LVCMOS
1.2V 2 mA 2 High 5 - 155(322|1026|159(1.10|3.11|2.78|3.29|3.48 (890|857 | ns
LVCMOS
1.2V 100 pA 2 High 5 — 1551322(0.261159(1.10|3.11(2.78]3.29|3.48|8.90(8.57]| ns
LVCMOS
Wide
Range®
3.3V PCI PerPCI - High | 10 252 [1.55|2.53]|0.26|0.84|1.10|257|1.98|2.93|3.64|835]|7.76 | ns
spec
33V Per - High | 10 252 |155(253(025|085|1.10|2.57(1.98|293|3.64|835]|7.76| ns
PCI-X PCI-X
spec
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 pA.
Drive strength displayed in the software is supported for normal range only. For a detailed I/V curve, refer to the IBIS models.

2. AllLVCMOS 3.3 V software macros support LVCMOS 3.3 V wide range as specified in the JESD-8B specification.
All LVCMOS 1.2 V software macros support LVCMOS 1.2 V wide range as specified in the JESD8-12 specification

4. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-12 on page 2-79 for connectivity.
This resistor is not required during normal operation.

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

Table 2-43 « 1/0O Short Currents IOSH/IOSL

Applicable to Standard Plus I/O Banks

& Microsemi

Power Matters.

Drive Strength IOSL (mA)* IOSH (mA)*
3.3V LVTTL/3.3VLVCMOS 2 mA 25 27
4 mA 25 27
6 mA 51 54
8 mA 51 54
12 mA 103 109
16 mA 103 109
3.3V LVCMOS Wide Range 100 pA Same as regular 3.3 V LVCMOS Same as regular 3.3 V LVCMOS
2.5V LVCMOS 2mA 16 18
4 mA 16 18
6 mA 32 37
8 mA 32 37
12 mA 65 74
1.8 VLVCMOS 2 mA 9 11
4 mA 17 22
6 mA 35 44
8 mA 35 44
1.5V LVCMOS 2mA 13 16
4 mA 25 33
1.2 V LVCMOS 2mA 20 26
1.2 V LVCMOS Wide Range 100 pA 20 26
3.3V PCI/PCI-X Per PCI/PCI-X 103 109
specification

Note: *T;=100°C

2-38
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Table 2-69« 3.3V LVCMOS Wide Range Low Slew — Applies to 1.5 V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.7V
Applicable to Standard Plus Banks

Equivalent
Software
Default Drive

Drive Strength Speed

Strength Optionl Grade tDOUT tDP tD|N tPY tEOUT tZL tZH tLZ tHZ tZLS tZHS Units
100 pA 2 mA Std. 097 | 584|018 (120 | 0.66 | 5.86 | 5.04 | 2.74 | 2.71 | 9.46 | 8.64 ns
100 pA 4 mA Std. 097 | 584|018 (120 | 0.66 | 5.86 | 5.04 | 2.74 | 2.71 | 9.46 | 8.64 ns
100 pA 6 mA Std. 097 | 476 | 0.18 | 1.20 | 0.66 | 4.78 | 433 | 3.09 | 3.33 | 8.37 | 7.93 ns
100 pA 8 mA Std. 097 | 476 |1 0.18 (120 | 0.66 | 478 | 433 | 3.09 | 3.33 | 837 | 7.93 ns
100 pA 12 mA Std. 097 | 402 |1 0.18 (120 | 0.66 | 404 | 3.78 | 3.33 | 3.73 | 7.64 | 7.37 ns
100 pA 16 mA Std. 097 | 402 | 0.18 (120 | 0.66 | 404 | 3.78 | 3.33 | 3.73 | 7.64 | 7.37 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is £ 100 pA. Drive strengths
displayed in software are 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 2-7 for derating values.

Table 2-70« 3.3V LVCMOS Wide Range High Slew — Applies to 1.5V DC Core Voltage
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI| = 2.7 V
Applicable to Standard Plus Banks

Equivalent
Software
Default Drive

Drive Strength Speed
Strength Optionl Grade tpouT tpp toIn tey | teout tz tzH t 7 thz tzis | tzus Units
100 pA 2 mA Std. 097 | 333|018 [1.20| 0.66 | 3.35 | 2.68 | 2.73 | 2.88 | 6.94 | 6.27 ns
100 pA 4 mA Std. 097 | 333|018 [1.20| 0.66 | 3.35 | 2.68 | 2.73 | 2.88 | 6.94 | 6.27 ns
100 pA 6 mA Std. 097 | 275 | 0.18 | 1.20 | 0.66 | 2.77 | 2.17 | 3.08 | 3.50 | 6.36 | 5.77 ns
100 pA 8 mA Std. 097 | 275 | 0.18 | 1.20 | 0.66 | 2.77 | 2.17 | 3.08 | 3.50 | 6.36 | 5.77 ns
100 pA 12 mA Std. 097 | 245 ) 0.18 [ 1.20 | 0.66 | 2.47 | 1.92 | 3.33 | 3.90 | 6.06 | 5.51 ns
100 pA 16 mA Std. 097 (245 | 0.18 [1.20| 066 [ 247|192 | 3.33 | 3.90 [ 6.06 | 551 ns

Notes:

1. The minimum drive strength for any LVCMOS 3.3 V software configuration when run in wide range is * 100 pA. Drive strengths
displayed in software are 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 2-7 for derating values.
3. Software default selection highlighted in gray.
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Table 2-138 « Minimum and Maximum DC Input and Output Levels for LVCMOS 1.2 V Wide Range
Applicable to Standard Plus I/O Banks

1.2V LVCMOS
Wide Range VIL VIH VOL VOH IOL | IOH | 1OSL [ 10SH [1LZ | 11H3

Equivalent

Software

Default

Drive
Drive Strength | Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | Optiont | Vv \Y \Y \Y \Y Y mA | mA | mA* | mA* [pAaS|pAad
100 pA 2mA -0.3| 0.35*VCCI [ 0.65*VCCI | 1.26 | 0.25*VCCI | 0.75*VCCI [100(100| 20 26 | 10| 10
Notes:

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

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

3. lIH is the input leakage current per 1/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

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

Table 2-139 « Minimum and Maximum DC Input and Output Levels for LVCMOS 1.2 V Wide Range
Applicable to Standard 1/0O Banks

1.2V LVCMOS
Wide Range VIL VIH VOL VOH IOL [IOH| IOSL [IOSH | 1IL? | 1H3

Equivalent

Software

Default

Drive
Drive Strength [ Min. Max. Min. Max. Max. Min. Max. | Max.
Strength | Option? | Vv v v v v v mA [mA [ mA% | mA* | A | pAS
100 pA 1 mA -0.3]0.35*VCCI | 0.65*VCCI | 3.6 |0.25*VCCI| 0.75*VCCI |100/100| 20 26 | 10| 10
Notes:

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

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

3. lIH is the input leakage current per 1/O pin over recommended operating conditions VIH < VIN < VCCI. Input current is larger when
operating outside recommended ranges

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

Table 2-140+ 1.2 V LVCMOS Wide Range AC Waveforms, Measuring Points, and Capacitive Loads

Input Low (V) Input High (V) Measuring Point* (V) CLoap (PF)
0 1.2 0.6 5

Note: *Measuring point = Vtrip. See Table 2-29 on page 2-28 for a complete table of trip points.

Timing Characteristics
Refer to LVCMOS 1.2 V (normal range) "Timing Characteristics" on page 2-75 for worst-case timing.
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Power Matters.

Table 2-155 « Parameter Definition and Measuring Nodes

IGLOO Low Power Flash FPGAs

Measuring Nodes

Parameter Name Parameter Definition (from, to)*
tocLkg Clock-to-Q of the Output Data Register H, DOUT
tosup Data Setup Time for the Output Data Register FH
toHD Data Hold Time for the Output Data Register F,H
tosue Enable Setup Time for the Output Data Register GH
tonHE Enable Hold Time for the Output Data Register G H
toprE2Q Asynchronous Preset-to-Q of the Output Data Register L, DOUT
tOREMPRE Asynchronous Preset Removal Time for the Output Data Register L, H
tORECPRE Asynchronous Preset Recovery Time for the Output Data Register L, H
toEcLKQ Clock-to-Q of the Output Enable Register H, EOUT
toesup Data Setup Time for the Output Enable Register J,H
toEHD Data Hold Time for the Output Enable Register J,H
toESUE Enable Setup Time for the Output Enable Register K, H
toEHE Enable Hold Time for the Output Enable Register K, H
toEPRE20 Asynchronous Preset-to-Q of the Output Enable Register I, EOUT
t{OEREMPRE Asynchronous Preset Removal Time for the Output Enable Register I, H
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register I, H
ticLko Clock-to-Q of the Input Data Register A E
tisup Data Setup Time for the Input Data Register C.A
tiHp Data Hold Time for the Input Data Register C A
tisue Enable Setup Time for the Input Data Register B, A
tiHE Enable Hold Time for the Input Data Register B, A
tipRE2Q Asynchronous Preset-to-Q of the Input Data Register D, E
YREMPRE Asynchronous Preset Removal Time for the Input Data Register D, A
t\/RECPRE Asynchronous Preset Recovery Time for the Input Data Register D, A

Note: *See Figure 2-16 on page 2-84 for more information.
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IGLOO DC and Switching Characteristics

1.2 V DC Core Voltage

Table 2-162 « Output Enable Register Propagation Delays

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

& Microsemi

Power Matters.

Parameter Description Std. | Units
toECLKQ Clock-to-Q of the Output Enable Register 1.10 ns
toEsuD Data Setup Time for the Output Enable Register 1.15 ns
toEHD Data Hold Time for the Output Enable Register 0.00 ns
toESUE Enable Setup Time for the Output Enable Register 1.22 ns
toEHE Enable Hold Time for the Output Enable Register 0.00 ns
toECLR2Q Asynchronous Clear-to-Q of the Output Enable Register 1.65 ns
toEPRE20 Asynchronous Preset-to-Q of the Output Enable Register 1.65 ns
tOEREMCLR Asynchronous Clear Removal Time for the Output Enable Register 0.00 ns
tOERECCLR Asynchronous Clear Recovery Time for the Output Enable Register 0.24 ns
tOEREMPRE Asynchronous Preset Removal Time for the Output Enable Register 0.00 ns
tOERECPRE Asynchronous Preset Recovery Time for the Output Enable Register 0.24 ns
toEWCLR Asynchronous Clear Minimum Pulse Width for the Output Enable Register 0.19 ns
toEWPRE Asynchronous Preset Minimum Pulse Width for the Output Enable Register 0.19 ns
toECKMPWH Clock Minimum Pulse Width High for the Output Enable Register 0.31 ns
toECKMPWL Clock Minimum Pulse Width Low for the Output Enable Register 0.28 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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Power Matters.

Table 2-179 « AGL600 Global Resource
Commercial-Case Conditions: Ty = 70°C, VCC = 1.425V

IGLOO Low Power Flash FPGAs

Std.

Parameter Description Min .t Max.? | Units
tRCKL Input Low Delay for Global Clock 1.48 1.82 ns
tRCKH Input High Delay for Global Clock 1.52 1.94 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 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 2-7 for derating values.

Table 2-180 + AGL1000 Global Resource
Commercial-Case Conditions: T; = 70°C, VCC = 1.425 V

Std.

Parameter Description Min.1 Max.?2 | Units
tRCKL Input Low Delay for Global Clock 1.55 1.89 ns
tRCKH Input High Delay for Global Clock 1.60 2.02 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 1.18 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 1.15 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 2-7 for derating values.
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IGLOO Low Power Flash FPGAs
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Figure 2-34 « RAM Write, Output Retained. Applicable to Both RAM4K9 and RAM512x18.
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Figure 2-35 « RAM Write, Output as Write Data (WMODE = 1). Applicable to RAM4K9 only.
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Table 2-194 « RAM512X18
Commercial-Case Conditions: Ty = 70°C, Worst-Case VCC = 1.14 V

Parameter Description Std. | Units
tas Address setup time 1.53 ns
tan Address hold time 0.29 ns
tens REN, WEN setup time 1.36 ns
teENH REN, WEN hold time 0.15 ns
tbs Input data (WD) setup time 1.33 ns
toH Input data (WD) hold time 0.66 ns
tckol Clock High to new data valid on RD (output retained) 7.88 ns
teka2 Clock High to new data valid on RD (pipelined) 3.20 ns
tCZCRWHl Address collision clk-to-clk delay for reliable read access after write on same address — Applicable| 0.87 ns

to Opening Edge

teoCWRHT Address collision clk-to-clk delay for reliable write access after read on same address — Applicable | 1.04 ns
to Opening Edge

trsTBQ RESET Low to data out Low on RD (flow through) 3.86 ns

RESET Low to data out Low on RD (pipelined) 3.86 ns
tREMRSTB RESET removal 1.12 ns
tRECRSTB RESET recovery 5.93 ns
tMPWRSTB 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 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 2-7 for derating values.
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FIFO
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Figure 2-37 « FIFO Model
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1.2 V DC Core Voltage

Table 2-196 « FIFO
Worst Commercial-Case Conditions: T; = 70°C, VCC =1.14V

Parameter Description Std. Units
tens REN, WEN Setup Time 4.13 ns
teENH REN, WEN Hold Time 0.31 ns
teks BLK Setup Time 0.47 ns
tBkH BLK Hold Time 0.00 ns
tbs Input Data (WD) Setup Time 1.56 ns
toH Input Data (WD) Hold Time 0.49 ns
tcko1 Clock High to New Data Valid on RD (flow-through) 6.80 ns
teko2 Clock High to New Data Valid on RD (pipelined) 3.62 ns
tRcKEF RCLK High to Empty Flag Valid 7.23 ns
tweker WCLK High to Full Flag Valid 6.85 ns
tekar Clock High to Almost Empty/Full Flag Valid 26.61 ns
tRsTFG RESET Low to Empty/Full Flag Valid 7.12 ns
tRsTAFE RESET Low to Almost Empty/Full Flag Valid 26.33 ns
trsTBO RESET Low to Data Out Low on RD (flow-through) 4.09 ns
RESET Low to Data Out Low on RD (pipelined) 4.09 ns
tREMRSTB RESET Removal 1.23 ns
tRECRSTB RESET Recovery 6.58 ns
tMPWRSTB RESET Minimum Pulse Width 1.18 ns
tcye Clock Cycle Time 10.90 ns
Fmax Maximum Frequency for FIFO 92 MHz

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

Supply Pins

GND Ground
Ground supply voltage to the core, I/O outputs, and 1/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 1.5 V for IGLOO V5 devices, and 1.2 V or 1.5 V for IGLOO
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.

For IGLOO V2 devices, VCC can be switched dynamically from 1.2 VV to 1.5 V or vice versa. This allows
in-system programming (ISP) when VCC is at 1.5 V and the benefit of low power operation when VCC is
at1.2V.

VCCIBx I/O Supply Voltage

Supply voltage to the bank's 1/0 output buffers and 1/O logic. Bx is the /O bank number. There are up to
eight I/O banks on IGLOO 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. VCClcanbe 1.2V, 1.5V,1.8V, 25V,
or 3.3V, nominal voltage. Unused I/O banks should have their corresponding VCCI pins tied to GND.

VMVX I/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 1/Os in the 1/0 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 3.3V, nominal voltage. Unused 1/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., VMVO0 to VCCIBO, VMV1 to VCCIB1,
etc.).

VCCPLA/B/C/D/E/F PLL Supply Voltage
Supply voltage to analog PLL, nominally 1.5V or 1.2 V.

« 1.5V for IGLOO V5 devices

e 1.2Vorl5Vfor IGLOO V2 devices
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 VCOMPLX 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 Low Power Flash Devices and Mixed Signal FPGAs" chapter of the IGLOO FPGA Fabric User
Guide for a complete board solution for the PLL analog power supply and ground.

¢ There is one VCCPLF pin on IGLOO devices.

VCOMPLA/B/C/D/E/F  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 devices.
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Package Pin Assignments

CS196 CS196 CS196

Pin Number | AGL400 Function Pin Number [ AGL400 Function Pin Number | AGL400 Function
Al GND C8 I031RSBO F2 10144NPB3
A2 GAAQ/IO00RSBO c9 1044RSBO0 F3 10148PDB3
A3 GACO0/IO04RSBO C10 I049RSB0 F4 10148NDB3
A4 GAC1/IO05RSBO C11 VCCIBO F5 I0150NPB3
A5 I014RSBO C12 I0O60NPB1 F6 I007RSBO
A6 I018RSBO C13 GNDQ F7 VCC
A7 I026RSBO Cl4 I061NDB1 F8 VCC
A8 I029RSB0O D1 10153vDB3 F9 1043RSB0
A9 I036RSBO D2 10154VDB3 F10 I073PDB1
Al10 GBCO0/IO54RSB0 D3 GAA2/10155UDB3 F11 I073NDB1
All GBBO0/IO56RSB0 D4 I0150PPB3 F12 IO66NDB1
Al12 GBB1/IO57RSB0 D5 I011RSBO F13 I066PDB1
A13 GBAL1/IO59RSB0 D6 I020RSBO F14 IO64NDB1
Al4d GND D7 I023RSB0 Gl GFB1/10146PDB3
Bl VCCIB3 D8 1028RSBO0 G2 GFA0/I0145NDB3
B2 VMVO D9 I041RSBO G3 GFA2/10144PPB3
B2 VMVO D10 1047RSBO G4 VCOMPLF
B3 GAA1/I0O01RSBO D11 1063PPB1 G5 GFCO0/I0147NDB3
B4 GAB1/IO03RSB0O D12 VMV1 G6 VCC
B5 GND D13 I062NDB1 G7 GND
B6 I017RSBO D14 GBC2/I062PDB1 G8 GND
B7 I025RSB0 El 10149PDB3 G9 VCC
B8 I034RSBO E2 GND G10 GCCO0/1I067NDB1
B9 IO39RSBO E3 10155VDB3 G11 GCB1/1068PDB1
B10 GND E4 VCCIB3 G12 GCAO0/IO69NDB1
B11 GBC1/IO55RSB0 E5 10151USB3 G13 I072NDB1
B12 GBAO/IO58RSBO E6 I009RSBO G14 GCC2/1072PDB1
B13 GBA2/I060PPB1 E7 I012RSB0 H1 GFBO0/I0146NDB3
B14 GBB2/1061PDB1 E8 1032RSB0 H2 GFA1/10145PDB3
C1 GAC2/10153UDB3 E9 I046RSBO H3 VCCPLF
Cc2 GAB2/10154UDB3 E10 I051RSBO H4 GFB2/I0143PPB3
C3 GNDQ E11 VCCIB1 H5 GFC1/10147PDB3
Cc4 VCCIBO E12 I063NPB1 H6 VCC
C5 GABO0/IO02RSBO E13 GND H7 GND
C6 IO15RSBO E1l4 1064PDB1 H8 GND
c7 VCCIBO F1 I0149NDB3 H9 VCC
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FG256

—/ <L OOoOWWOIn¥X_ J=SZoaoxr-

Al Ball Pad Corner

16 1514 1312 1110 9 8 7 6 5 4 3 2 1

00000000000 00000
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0]010X0)010)01010)0]0X010)0)0]0,
0]010X0)010)01010)010010)0)0]0,
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0]010X0)010)01010)0]0010)0)0]0,
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0)01010)010)01010)X0)001010)0)0,
0)01010)010)01010)0)0X01010)0]0,

Note: This is the bottom view of the package.

Note

For more information on package drawings, see PD3068: Package Mechanical Drawings.
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Package Pin Assignments

FG256
Pin Number | AGL400 Function
R5 10123RSB2
R6 I0118RSB2
R7 10112RSB2
R8 I0106RSB2
R9 I0100RSB2
R10 I096RSB2
R11 IO89RSB2
R12 I085RSB2
R13 GDB2/I0O81RSB2
R14 TDI
R15 NC
R16 TDO
T1 GND
T2 10126RSB2
T3 FF/GEB2/I0133RSB2
T4 10124RSB2
T5 I0116RSB2
T6 I0113RSB2
T7 10107RSB2
T8 10105RSB2
T9 10102RSB2
T10 I097RSB2
T11 I092RSB2
T12 GDC2/1082RSB2
T13 I0O86RSB2
T14 GDAZ2/I0O80RSB2
T15 T™MS
T16 GND
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Package Pin Assignments

FG256
Pin Number [ AGL1000 Function

R5 10168RSB2

R6 I0163RSB2

R7 10157RSB2

R8 10149RSB2

R9 10143RSB2
R10 10138RSB2
R11 I0131RSB2
R12 10125RSB2
R13 GDB2/I0115RSB2
R14 TDI
R15 GNDQ
R16 TDO

T1 GND

T2 10183RSB2

T3 FF/GEB2/I0186RSB2
T4 10172RSB2

T5 10170RSB2

T6 10164RSB2

T7 10158RSB2

T8 10153RSB2

T9 10142RSB2
T10 I0135RSB2
T11 10130RSB2
T12 GDC2/10116RSB2
T13 10120RSB2
T14 GDA2/I0114RSB2
T15 T™MS
T16 GND
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Package Pin Assignments

FG484

Pin Number | AGL600 Function
R9 VCCIB2
R10 VCCIB2
R11 I0117RSB2
R12 I0110RSB2
R13 VCCIB2
R14 VCCIB2
R15 VMV2
R16 I094RSB2
R17 GDB1/I087PPB1
R18 GDC1/1086PDB1
R19 I084NDB1
R20 VCC
R21 IO81NDB1
R22 1082PDB1
T1 10152PDB3
T2 10152NDB3
T3 NC
T4 I0150NDB3
T5 10147PPB3
T6 GEC1/I0146PPB3
T7 10140RSB2
T8 GNDQ
T9 GEA2/10143RSB2
T10 I0126RSB2
T11 I0120RSB2
T12 I0108RSB2
T13 I10103RSB2
T14 IO99RSB2
T15 GNDQ
T16 I092RSB2
T17 VITAG
T18 GDCO0/I086NDB1
T19 GDA1/I088PDB1
T20 NC
T21 I083PDB1
T22 I082NDB1

& Microsemi

Power Matters.
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FG484
Pin Number | AGL1000 Function
c21 NC
Cc22 VCCIB1
D1 10219PDB3
D2 10220NDB3
D3 NC
D4 GND
D5 GAAO0/IO00RSBO
D6 GAA1/I001RSBO
D7 GABO0/IO02RSBO
D8 I016RSBO
D9 1022RSB0
D10 I028RSB0
D11 IO35RSBO
D12 I045RSB0
D13 IO50RSBO
D14 IO55RSB0
D15 I061RSBO
D16 GBB1/I0O75RSB0
D17 GBAO/IO76RSB0O
D18 GBA1/I077RSBO
D19 GND
D20 NC
D21 NC
D22 NC
E1l 10219NDB3
E2 NC
E3 GND
E4 GAB2/10224PDB3
ES GAA2/10225PDB3
E6 GNDQ
E7 GAB1/IO03RSB0O
E8 I017RSBO
E9 I021RSBO0
E10 I027RSBO0
E11l I034RSBO
E12 I044RSBO

IGLOO Low Power Flash FPGAs
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