Microchip Technology - M2GL060TS-1FGG676 Datasheet

Details

Product Status

Number of LABs/CLBs
Number of Logic Elements/Cells
Total RAM Bits

Number of I/O

Number of Gates
Voltage - Supply
Mounting Type
Operating Temperature
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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.

Active

56520

1869824

387

1.14V ~ 2.625V
Surface Mount
0°C ~ 85°C (T))
676-BGA
676-FBGA (27x27)

https://www.e-xfl.com/product-detail/microchip-technology/m2gl060ts-1fgg676

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/m2gl060ts-1fgg676-4485169
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

Table 108
Table 109
Table 110
Table 111
Table 112
Table 113
Table 114
Table 115

Table 116

Table 117

Table 118
Table 119
Table 120
Table 121

Table 122
Table 123
Table 124
Table 125
Table 126
Table 127
Table 128
Table 129
Table 130
Table 131
Table 132
Table 133
Table 134
Table 135
Table 136
Table 137
Table 138
Table 139
Table 140
Table 141
Table 142
Table 143
Table 144
Table 145
Table 146
Table 147
Table 148
Table 149
Table 150
Table 151
Table 152
Table 153
Table 154
Table 155
Table 156
Table 157
Table 158

Table 159

Table 160

& Microsemi

Power Matters.

SSTL2 AC Differential Voltage Specifications . .......... ... .. . . i, 44
SSTL2 Minimum and Maximum AC Switching Speeds . ............ ... ... . ... ... ....... 44
SSTL2 AC Impedance Specifications .. ......... ... .. . . 44
DDR1/SSTL2 AC Test Parameter Specifications .. ............ ... ... .. ... 44
SSTL2 Receiver Characteristics for MSIO I/0O Bank (InputBuffers) . ............. ... ... .... 45
DDR1/SSTL2 Receiver Characteristics for MSIOD 1/O Bank (Input Buffers) ................. 45

SSTL2 Class | Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate Buffers) ... 45
DDR1/SSTL2 Class | Transmitter Characteristics for MSIO 1/0O Bank (Output and Tristate

BUI IS ) . . o e 45
DDR1/SSTL2 Class | Transmitter Characteristics for MSIOD 1/O Bank (Output and Tristate

BUI IS ) . o o 45
DDR1/SSTL2 Class Il Transmitter Characteristics for DDRIO I/O Bank (Output and Tristate

BUI IS ) . o o 45
SSTL18 DC Recommended DC Operating Conditions . ........... ... ... ... ..o, 46
SSTL18 DC Input Voltage Specification . .. ... ... .. .. . i 46
SSTL18 DC Output Voltage Specification ......... ... .. ... . . . . . . ... 46
DDR1/SSTL2 Class Il Transmitter Characteristics for MSIO I/O Bank (Output and Tristate

BUI IS ) . . o 46
DDR2/SSTL18 Receiver Characteristics for DDRIO 1/0O Bank with Fixed Code ... ............ 47
SSTL18 DC Differential Voltage Specification ........... .. ... ... ... ... ... . ... ... ..... 47
SSTL18 AC Differential Voltage Specifications (Applicable to DDRIO Bank Only) ............ 47
SSTL18 Minimum and Maximum AC Switching Speed (Applicable to DDRIO Bank Only) ...... 47
SSTL18 AC Impedance Specifications (Applicable to DDRIO Bank Only) .. ................. 47
SSTL18 AC Test Parameter Specifications (Applicable to DDRIO Bank Only) ............... 47
SSTL15 DC Recommended DC Operating Conditions (for DDRIO /O Bank Only) . ... ........ 48
SSTL15 DC Input Voltage Specification (for DDRIO I/O Bank Only) ....................... 48
DDR2/SSTL18 Transmitter Characteristics (Output and Tristate Buffers) ................... 48
SSTL15 AC SSTL15 Minimum and Maximum AC Switching Speed (for DDRIO 1/0 Bank Only) . 49
SSTL15 Minimum and Maximum AC Switching Speed (for DDRIO I/O Bank Only) ........... 49
SSTL15 AC Calibrated Impedance Option (for DDRIO I/O Bank Only) . .................... 49
SSTL15 DC Output Voltage Specification (for DDRIO /O Bank Only) .. .......... ... ....... 49
SSTL15 DC Differential Voltage Specification (for DDRIO I/O Bank Only) .................. 49
DDR3/SSTL15 Receiver Characteristics for DDRIO 1/0O Bank — with CalibrationOnly ......... 50
DDR3/SSTL15 Transmitter Characteristics (Output and Tristate Buffers) ................... 50
SSTL15 AC Test Parameter Specifications (for DDRIO /O Bank Only) .................... 50
LPDDR DC Recommended DC Operating Conditions . .. ............. i, 51
LPDDR DC Input Voltage Specification . ........... .. . . 51
LPDDR DC Output Voltage Specification Reduced Drive . ......... ... ... . ... ... ........ 51
LPDDR DC OUtpUt Voltage Specification FUll Drive - rrrrrrrrrr e 51
LPDDR DC Differential Voltage Specification . . ......... ... ... ... ... . .. .. . . . . . . 51
LPDDR Receiver Characteristics for DDRIO 1/O Bank with Fixed Codes ................... 52
LPDDR Reduced Drive for DDRIO I/O Bank (Output and Tristate Buffers) .................. 52
LPDDR AC Differential Voltage Specifications (for DDRIO I/O Bank Only) .................. 52
LPDDR AC Specifications (for DDRIO I/OBank Only) .. ......... .. .. . .. 52
LPDDR AC Calibrated Impedance Option (for DDRIO /O Bank Only) ..................... 52
LPDDR AC Test Parameter Specifications (for DDRIO I/OBankOnly) ..................... 52
LPDDR-LVCMOS 1.8 V Mode Recommended DC Operating Conditions . .................. 53
LPDDR-LVCMOS 1.8 V Mode DC Input Voltage Specification ............. ... ... ... ..... 53
LPDDR-LVCMOS 1.8 V Mode DC Output Voltage Specification .......................... 53
LPDDR-LVCMOS 1.8 V Minimum and Maximum AC Switching Speeds .. .................. 53
LPDDR-LVCMOS 1.8 V Calibrated Impedance Option ........... ... ... .. ... ... ... ...... 53
LPDDR Full Drive for DDRIO I/O Bank (Output and Tristate Buffers) ...................... 53
LPDDR-LVCMOS 1.8 V AC Test Parameter Specifications .. ............................ 54
LPDDR-LVCMOS 1.8 V Mode Transmitter Drive Strength Specification for DDRIO Bank ... ... 54
LPDDR-LVCMOS 1.8V AC Switching Characteristics for Receiver (for DDRIO I/O Bank with Fixed
Code - Input BUffers) ... ... 54
LPDDR-LVCMOS 1.8 V AC Switching Characteristics for Transmitter for DDRIO 1/0 Bank (Output
and Tristate Buffers) . ... ... . 54
LVDS Recommended DC Operating Conditions . ............. ... ... ... ... 55

DS0128 Datasheet Revision 11.0 vii



Table 161
Table 162
Table 163
Table 164
Table 165
Table 166
Table 167
Table 168
Table 169
Table 170
Table 171
Table 172
Table 173
Table 174
Table 175
Table 176
Table 177
Table 178
Table 179
Table 180
Table 181
Table 182

Table 183
Table 184
Table 185
Table 186
Table 187
Table 188
Table 189
Table 190
Table 191
Table 192
Table 193
Table 194
Table 195
Table 196
Table 197

Table 198
Table 199

Table 200

Table 201
Table 202
Table 203
Table 204
Table 205
Table 206
Table 207
Table 208
Table 209
Table 210
Table 211
Table 212

Table 213

& Microsemi

Power Matters.

LVDS DC Input Voltage Specification . . ... 55
LVDS25 Receiver Characteristics for MSIO 1/O Bank (Input Buffers) ...................... 56
LVDS DC Output Voltage Specification . ........ ... ... ... . . . . i 56
LVDS DC Differential Voltage Specification .............. ... ... . .. ... . . .. . 56
LVDS Minimum and Maximum AC Switching Speed . ........ ... ... . .. . .. . i .. 56
LVDS AC Impedance Specifications . ........... 56
LVDS AC Test Parameter Specifications . .......... ... . . i 56
LVDS33 Receiver Characteristics for MSIO 1/0O Bank (Input Buffers) ...................... 57
LVDS33 Transmitter Characteristics for MSIO 1/0 Bank (Output and Tristate Buffers) ......... 57
LVDS25 Receiver Characteristics for MSIOD 1/0 Bank (Input Buffers) ..................... 57
LVDS25 Transmitter Characteristics for MSIO 1/0 Bank (Output and Tristate Buffers) ......... 57
LVDS25 Transmitter Characteristics for MSIOD I/O Bank (Output and Tristate Buffers) ... ... .. 57
B-LVDS Recommended DC Operating Conditions . . . .......... .. .. i, 58
B-LVDS DC Input Voltage Specification .. ......... ... .. .. . 58
B-LVDS DC Output Voltage Specification (for MSIO /O Bank Only) .. ..................... 58
B-LVDS DC Differential Voltage Specification .......... ... ... .. ... .. .. ... .. . ... ... 58
B-LVDS Minimum and Maximum AC Switching Speed . ......... ... ... ... . .. .. . .. ... 58
B-LVDS AC Impedance Specifications . . ... .. 58
B-LVDS AC Test Parameter Specifications ........... ... . . . i 58
B-LVDS AC Switching Characteristics for Receiver for MSIO 1/0O Bank (Input Buffers) ......... 59
B-LVDS AC Switching Characteristics for Receiver for MSIOD I/O Bank (Input Buffers) ... ... .. 59
B-LVDS AC Switching Characteristics for Transmitter (for MSIO I/O Bank - Output and

Tristate Buffers) . ... ... 59
M-LVDS Recommended DC Operating Conditions . ........... . ... ... .. .. 59
M-LVDS DC Input Voltage Specification . ......... ... . . 59
M-LVDS AC Switching Characteristics for Receiver (for MSIO 1/O Bank - Input Buffers) ....... 60
M-LVDS DC Voltage Specification Output Voltage Specification (for MSIO 1/O Bank Only) ... .. 60
M-LVDS Differential Voltage Specification .. ........ ... .. ... .. .. ... . . .. . . . 60
M-LVDS Minimum and Maximum AC Switching Speed for MSIO I/OBank .................. 60
M-LVDS AC Impedance Specifications ... ......... .. 60
M-LVDS AC Test Parameter Specifications . .......... . ... . . i 60
Mini-LVDS Recommended DC Operating Conditions .. ....... ... ... ... ... ... .. ... ...... 61
Mini-LVDS DC Input Voltage Specification ... ....... ... . .. . . 61
Mini-LVDS DC Output Voltage Specification ........... ... ... .. . ... . . . . . . .. 61
Mini-LVDS DC Differential Voltage Specification ........... ... ... ... . .. . . . . . ... 61
Mini-LVDS Minimum and Maximum AC Switching Speed .......... ... ... ... ... ... ... ... 61
M-LVDS AC Switching Characteristics for Receiver (for MSIOD I/O Bank - Input Buffers) ... ... 61
M-LVDS AC Switching Characteristics for Transmitter (for MSIO I/O Bank - Output and Tristate

BUI IS ) . . o 61
Mini-LVDS AC Switching Characteristics for Receiver (for MSIO 1/0 Bank - Input Buffers) .. . ... 62
Mini-LVDS AC Switching Characteristics for Transmitter for MSIO 1/0O Bank (Output and Tristate
BUI IS ) . . o 62
Mini-LVDS AC Switching Characteristics for Transmitter (for MSIOD 1/O Bank - Output and Tristate
BUI IS ) . . o 62
Mini-LVDS AC Impedance Specifications . . ......... .. ... .. . . . . . . 62
Mini-LVDS AC Test Parameter Specifications .......... .. ... ... ... .. . .. .. . . .. . ... 62
RSDS Recommended DC Operating Conditions . .............. .. 63
RSDS DC Input Voltage Specification . .......... .. . . 63
RSDS DC Output Voltage Specification . ......... ... . . . 63
RSDS Differential Voltage Specification . ....... ... .. ... .. 63
RSDS Minimum and Maximum AC SwitchingSpeed . ........ ... ... ... ... . . .. . . . ... 63
RSDS AC Impedance Specifications . ............ . . . . . i 63
RSDS AC Test Parameter Specifications .. ........... ... ... .. . . . . . i 63
RSDS AC Switching Characteristics for Receiver (for MSIO 1/O Bank - Input Buffers) ......... 64
RSDS AC Switching Characteristics for Receiver (for MSIOD /O Bank - Input Buffers) ........ 64
RSDS AC Switching Characteristics for Transmitter (for MSIO I/O Bank - Output and Tristate

BUI IS ) . . o 64
RSDS AC Switching Characteristics for Transmitter (for MSIOD I/O Bank - Output and Tristate
BURfEIS) . . oo 64

DS0128 Datasheet Revision 11.0 viii



















































IGLOO2 FPGA and SmartFusion2 SoC FPGA @ - -
> Microsemi

Power Matters.

Figure 22 « SPI Timing for a Single Frame Transfer in Motorola Mode (SPH = 1)
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2.3.32 CAN Controller Characteristics

The following table lists the CAN controller characteristics in worst-case industrial conditions when T =
100 0C, VDD =114 V.

Table 306 « CAN Controller Characteristics

Parameter Description -1 —Std Unit

FCANREFCLK' Internally sourced CAN reference 160 136 MHz
clock frequency

BAUDCANMAX Maximum CAN performance baud 1 1 Mbps
rate

BAUDCANMIN Minimum CAN performance baud 0.05 0.05 Mbps
rate

1. PCLK to CAN controller must be a multiple of 8 MHz.

2.3.33 USB Characteristics

The following table lists the USB characteristics in worst-case industrial conditions when T; = 100 °C,
VDD =1.14 V.

Table 307 « USB Characteristics

Parameter Description -1 —Std Unit

FUSBREFCLK Internally sourced USB reference clock 166 142 MHz
frequency

TUSBCLK USB clock period 16.66 16.66 ns

TUSBPD Clock to USB data propagation delay 9.0 9.0 ns

TUSBSU Setup time for USB data 6.0 6.0 ns

TUSBHD Hold time for USB data 0 0 ns
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Table 310 « SPI Characteristics for All Devices (continued)

Symbol  Description Min Typ Max Unit  Conditions
SPI master configuration (applicable for 060, 090, and 150 devices)

sp6m SPI_[0]|1]_DO setup time? (SPI_x_CLK_period/2) — 7.0 ns
sp7m SPI_[0]1]_DO hold time? (SPI_x_CLK_period/2) - 9.5 ns
sp8m SPI_[0|1]_DlI setup time? 15 ns
sp9m SPI_[0]1]_DlI hold time? —2.5 ns
SPI slave configuration (applicable for 060, 090, and 150 devices)

spbs SPI_[0|1]_DO setup time? (SPI_x_CLK_period/2) — 16.0 ns
sp7s SPI_[0]|1]_DO hold time? (SPI_x_CLK_period/2) - 3.5 ns
sp8s SPI_[0|1]_DI setup time? 3 ns
sp9s SPI_[0]1]_DI hold time? 25 ns

1. For specific Rise/Fall Times board design considerations and detailed output buffer resistances, use the corresponding IBIS
models located on the Microsemi SoC Products Group website: http://www.microsemi.com/soc/download/ibis/default.aspx.

2. For allowable pclk configurations, see the Serial Peripheral Interface Controller section in the UG0331: SmartFusion2
Microcontroller Subsystem User Guide.

Figure 23+ SPI Timing for a Single Frame Transfer in Motorola Mode (SPH = 1)
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