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Embedded - System On Chip (SoC): The
Heart of Modern Embedded Systems

Embedded - System On Chip (SoC) refers to an
integrated circuit that consolidates all the essential
components of a computer system into a single chip. This
includes a microprocessor, memory, and other peripherals,
all packed into one compact and efficient package. SoCs
are designed to provide a complete computing solution,
optimizing both space and power consumption, making
them ideal for a wide range of embedded applications.

What are Embedded - System On Chip (SoC)?

System On Chip (SoC) integrates multiple functions of a
computer or electronic system onto a single chip. Unlike
traditional multi-chin solutions. SoCs comhine a central

Details

Product Status Active

Architecture MCU, FPGA

Core Processor ARM® Cortex®-M3

Flash Size 256KB

RAM Size 64KB

Peripherals DDR, PCle, SERDES

Connectivity CANbus, Ethernet, I2C, SPI, UART/USART, USB
Speed 166MHz

Primary Attributes FPGA - 25K Logic Modules

Operating Temperature 0°C ~ 85°C (T))

Package / Case 325-TFBGA, FCBGA

Supplier Device Package 325-FCBGA (11x11)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/m2s025ts-1fcsg325

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/m2s025ts-1fcsg325-4513959
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-system-on-chip-soc
https://www.e-xfl.com/product/filter/embedded-system-on-chip-soc
https://www.e-xfl.com/product/filter/embedded-system-on-chip-soc
https://www.e-xfl.com/product/filter/embedded-system-on-chip-soc
https://www.e-xfl.com/product/filter/embedded-system-on-chip-soc
https://www.e-xfl.com/product/filter/embedded-system-on-chip-soc

Contents

1 ReVISION HiStOry . . ..o 1
11 ReVISION 11,0 ..o 1
1.2 ReVISION 10.0 . . .ot 1
1.3 ReVISION 9.0 . . .o 1
1.4 ReVISION 8.0 . . .o 2
15 REVISION 7.0 . . 2
1.6 REVISION 6.0 . . .. e 2
1.7 ReVISION 5.0 . . . 2
1.8 REVISION 4.0 . .o e 2
1.9 ReVISION 3.0 . ..o 3
1.10 ReVISION 2.0 . . . 3
1.11 ReVISION 1.0 . . . 3

2 IGLOO2 FPGA and SmartFusion2 SOC FPGA . . ... ... ... . . i 4
21 DeVICE StatUS . . . o o 4
2.2 R OIENCES . . . o 5
2.3 Electrical Specifications . . ... ... 5

231 Operating ConditioNS . . . . . ..ot 5
23.2 Power ConsUMPtioN ... ... 12
2.3.3  Average Fabric Temperature and Voltage Derating Factors . ......................... 14
234 Timing Model . . ... 15
2.3.5  User /O CharaCteristiCs . . .. .. ..ottt e 17
2.3.6 Logic Element Specifications . . . . ... .. 75
2.3.7  Global Resource CharacteristiCs . ... ... ..ot e 78
2.3.8  FPGA Fabric SRAM .. . 79
2.3.9 Programming TimMeS . .. ... 94
2.3.10 Math Block Timing CharacterisStiCs . ... ... ...t e 103
2.3.11 Embedded NVM (eNVM) CharacteristiCs . ........ ..ottt 104
2.3.12 SRAM PUF 105
2.3.13 Non-Deterministic Random Bit Generator (NRBG) Characteristics . . . ................. 106
2.3.14 Cryptographic Block CharacteristiCs . . ... ...... ...t 106
2.3.15 Crystal Oscillator . . .. ... ... e 107
2.3.16 ONn-Chip OSCIllator . . ... ... e 109
2.3.17 Clock Conditioning Circuits (CCC) ... ..ttt e e e e e 110
2.3.18  JTAG it 112
2.3.19 System Controller SPI Characteristics .. .......... i 113
2.3.20 Power-up to Functional TIMeS . . . .. ...t e 114
2.3.21 DEVRST_N CharaCteristiCs . . ...t e e e 116
2.3.22 DEVRST_Nto Functional TIMeS . ... ...ttt et e 116
2.3.23 Flash*Freeze Timing CharacteristiCs . . ... ...t e e e 119
2.3.24 DDR Memory Interface Characteristics .. .......... .. i 120
2.3.25 SFP Transceiver CharacteristiCs . . . ... ...ttt 120
2.3.26 SerDes Electrical and Timing AC and DC Characteristics . ......................... 121
2.3.27 SmartFusion2 Specifications . . . ... .. 123
2.3.28 CAN Controller CharaCteristiCS . . .. ... ...t e e 128
2.3.29 USB CharacteristiCS .. ... ..ottt e e 128
2.3.30 MMUART CharacteriStiCS . ... ...\ttt e e e 129
2.3.31 IGLOO2 SpeCificatiONS . . . ..ottt 129

DS0128 Datasheet Revision 11.0 iii



Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22
Figure 23

High Temperature Data Retention (HTR) ... i e e 9
TiMIiNg MOdel ..o e 15
Input Buffer AC Loading . . . . ..o o 17
Output Buffer AC LOAdiNg . . . . . oottt e 18
Tristate Buffer for Enable Path Test Point . ........... .. . e 19
Timing Model for Input Register . . . ... ... e 65
I/O Register Input Timing Diagram . . . ... ..o 66
Timing Model for Qutput/Enable Register . . ... e e 68
I/0 Register Output Timing Diagram . . ... ...t e 69
INPUEDDR ModUIE . . . 70
Input DDR Timing Diagram . . . . . ..o e e 71
Output DDR ModUle . . ... e 73
Output DDR Timing Diagram . . .. ... e e e e e 74
LUT -4 75
Sequential ModUIE . . ... 76
Sequential Module Timing Diagram . . ... ...t 77
Power-up to Functional Timing Diagram for SmartFusion2 ............ ... ... ... .. ...... 115
Power-up to Functional Timing Diagram for IGLOO2 . ...... ... ... .. ... 116
DEVRST_N to Functional Timing Diagram for SmartFusion2 ........................... 117
DEVRST N to Functional Timing Diagram for IGLOO2 . ............ ..t 119
12C Timing Parameter Definition . . .. ... ... 125
SPI Timing for a Single Frame Transfer in Motorola Mode (SPH=1) ..................... 128
SPI Timing for a Single Frame Transfer in Motorola Mode (SPH=1) ..................... 131

DS0128 Datasheet Revision 11.0 iv

























































