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                SuperH Family of Microcontrollers and Microprocessors ...
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                Renesas Technology America SuperH ® Family of Microcontrollers & Microprocessors #1 Renesas is the World’s largest MCU supplier with over 20% market share Renesas — Your Best Decision for Microcontrollers and Microprocessors Choose for your next design; use for all ...
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                RISC • Highest performance • Highest integration 32-Bit • Highest performance CISC 16-Bit • High performance, high integration at an aggressive price • Broadest selection of MCUs 16-Bit • Lowest cost system solution for 8-bit applications 8-Bit • Lowest ...
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                SuperH ® Family of Microcontrollers & Microprocessors The SuperH Family Roadmap SH3-DSP Up to 260 MIPS (Hybrid RISC/DSP) SH 260 MIPS (MMU and Cache) SH2-DSP Up to 173 MIPS RISC/DSP) SH-2 (Multiply MIPS 26 MIPS ...
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                SuperH Series Performance, Features and Applications Core CPU/Bus Speed Performance SH-2 80/40MHz 104 MIPS 50/40MHz 65 MIPS 133/66MHz 173 MIPS SH2-DSP 62.5/31.25MHz 81 MIPS/ 125 MOPS SH-2A 200/66MHz 480 MIPS SH-3 200/66MHz 260 MIPS SH3-DSP 200/66MHz 260 MIPS/ 400 MOPS ...
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                SuperH ® Family of Microcontrollers & Microprocessors I SuperH Architecture: Common Features RISC-type instruction set • Instruction length: fixed 16-bit-long instructions for improved code efficiency • Load-store architecture (basic arithmetic and logic operations are carried out between registers) • Delayed ...
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                Built in hardware multiply-accumulate unit • 16-bit x 16-bit + 42-bit (SH-1 devices) • 32-bit x 32-bit + 64-bit (SH-2, SH-3, SH-4 chips) Instruction execution • Scalar architecture: One instruction per clock cycle • Superscalar architecture (SH-2A/SH-4/SH-4A onwards): Maximum of ...
                Page 8

                SuperH ® Family of Microcontrollers & Microprocessors I SH-2A Family Features Instruction set upward compatible with SuperH RISC Family • Upward compatible with SH-1 and SH-2 Family of devices • Compact 16/32-bit instruction code • Flexible addressing modes. Integrated SH-2A ...
                Page 9

                Hybrid RISC/DSP Architecture • Floating Point Features I SuperH On-Chip Floating Point Co-processor Architectural Features • Supports single-precision (32 bits) and double-precision (64 bits) • 10-stage floating instruction pipeline (SH-4A) • Supports IEEE754-compliant data types and exceptions • Floating-point registers: ...
                Page 10

                SuperH ® Family of Microcontrollers & Microprocessors SH-2A Enhancements Higher Execution Relative Value 6 Performance 5 4 • Superscalar gives 3 1.5x more performance the same MHz 0 • SH- the SH-2 @50MHz performance of ...
                Page 11

                I Balanced power/performance The fast speeds that SuperH devices provide would not be usable by portable applications if the chips’ power dissipation was excessive. Therefore, Renesas has designed the RISC and RISC/DSP devices in low-power sub-micron CMOS low-voltage capabilities. Low ...
                Page 12

                SuperH ® Family of Microcontrollers & Microprocessors TOP REASONS TO SELECT SuperH I SuperH has 2D and 3D graphics capabilities SuperH RISC and RISC/FPU microprocessors have excellent graphics-handling capabilities, allowing consumer-level prod- ucts with highly integrated, enhanced features at popular ...
                Page 13

                I SuperH standard, off-the-shelf solutions Renesas’ qualified middleware and proven reference boards comprise a complete set of solutions that can reduce overall chip count and minimize system cost, without sacrificing perform- ance. These solutions allow a faster time to market. ...
                Page 14

                SuperH ® Family of Microcontrollers & Microprocessors I LCD Controller • From 16x1 to 800x600 pixels (SVGA) can be supported • 11/2/4/6/8/16/18/24 bpp (bit per pixel) with 24-bit color pallet • 1/2/4 bpp grayscale • 8-bit frame rate controller • ...
                Page 15

                I Controller Area Network (CAN) • CAN version: Bosch 2.0B active compatible – Communication systems: NRZ (Non-Return to Zero) system (with bit-stuffing function) – Broadcast communication system – Transmission path: Bi-directional 2-wire serial communication – Communication speed: Max. 1Mbps (at ...
                Page 16

                SuperH ® Family of Microcontrollers & Microprocessors I Peripheral Control Interconnect (PCI) • Compatible with PCI bus operating speeds of 33MHz/66MHz • Compatible with 32-bit PCI bus • four PCI master devices running at 33MHz, or one PCI ...
                Page 17

                An interrupt request can be sent to the CPU on completion of the specified number of transfers • Various DMAC transfer requests are provided: – External request – On-chip peripheral modules (Transfer requests from the SCI, SCF, and TMU ...
                Page 18

                SuperH ® Family of Microcontrollers & Microprocessors I Overview Renesas and the many third-party suppliers in the SuperH community provide a wide range of hardware and software tools and other support services. Renesas offers products that cover all stages of ...
                Page 19

                HEW 4 Integrated Development Environment Project Manager – Graphical control of compiler/linker options – Function browser – Drag-and-drop code templates – Built-in (or external) project make Output Window – Shows messages from build and find-in-files – Linked to source ...
                Page 20

                SuperH ® Family of Microcontrollers & Microprocessors HEW Compiler Toolchain Options Dialogs I Software (continued) Optimized C/C++ code generation toolchains The Renesas compiler toolchains (compiler, assembler and linker) support the full C++ language specification and are backward compatible with C. ...
                Page 21

                HEW Integrated Debugging Modular debug target support is provided directly within the HEW environ- ment so you can build your application and debug without leaving HEW. A debug session wizard allows you to easily add a new debug target ...
                Page 22

                SuperH ® Family of Microcontrollers & Microprocessors I Hardware (continued) multiple SuperH devices. Typical features of the Solution Engine include: • External flash for user code • EPROM containing monitor code • JTAG connector easily connects to E10A on-chip emulator ...
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                AUD on-chip control logic CPU DMAC ...
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                ... Group or Reference Platform SH-Tiny 7125 R0K571242S000BR SH-2 7146 EDK7145 SH-2 7086 R0K570865S000BE SH-2A 7211 R0K572115S000BE SH-2A 7201 R0K572011S000BE SH-2A 7203 R0K572030S000BE SH-2A 7206 MS7206SE01 SH-2 7618 MS7618ACP01 SH-2 7619 MS7619SE01 SH3-DSP 7712 MS7712SE01 SH3-DSP 7720 MS7720RP02 SH-4 7760 MS7760CP02P SH-4A 7780 ...
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                I Third-party Development Tools Many third-party experts offer development tools supported by design services, RTOS, compilers, board- level solutions, custom firmware, and board-support packages (BSPs) to meet the needs of customers developing SuperH-based products. Product-ready single-board computers (SBCs) and ...
                Page 26

                SH-2 Series SH-2 Series Line-up SH7060 Series ROM: 256KB RAM: 8KB SH7144 Series ROM: 256KB RAM: 8KB SH7040 SH7046/7 Series Series ROM: 256KB ROM: 256KB RAM: 4KB RAM: 12KB SH7010 SH/Tiny Series Series ROM: 128-160KB ROM: 64-128KB RAM: 3-4KB RAM: ...
                Page 27

                Up to 80MHz MCUs for cost-sensitive motor control applications SH-2 Series Selector Guide Series Group Device Number SH-2 7046 HD64F7046F50V 256 12 7047 HD64F7047F50V 256 12 7144 HD6417144F50V - 7144 HD6417144FW50V - 7144 HD64F7144F50V 256 7144 HD64F7144FW50V 256 7145 HD6417145F50V ...
                Page 28

                SH-Ether Series SH-Ether Series Line-up SH3-DSP Ethernet Controller SH7712 200MHz 2 x Ether SH7713 200MHz 1 x Ether Ethernet Controller SH7616 62.5MHz Ether, FIFO 2KB SH7615 62.5MHz Ether, FIFO 512B SH7763 266MHz GbE, IPsec, PCI USB, LCDC SH7710 200MHz 2 ...
                Page 29

                I Features • Built-in 10/100Mbps or 10/100/1000Mbps Ethernet MAC with up to 8KB FIFO for better network efficiency and dedicated DMAC for efficient data transfer • Easy connectivity via built-in peripherals such as USB function controllers • Large-size on-chip memory: ...
                Page 30

                SH-3 Series SH-3 Series Line-up SH7709S 100/133/167/200MHz SH7706 133MHz I SH-3 Features • Highest MIPS/watt and MIPS/$ ratings in the industry • Easy connectivity with built-in peripherals such as USB host/function controllers • Highly-integrated RISC MPUs in compact micro-BGA and ...
                Page 31

                Up to 200MHz, excellent MIPS/$ for very integrated applications SH-3 Series Selector Guide Series Group Device Number SH-3 7705 HD6417705BP100BV - 1.4 7705 HD6417705BP133BV - 1.4 7705 HD6417705F100BV - 1.4 7705 HD6417705F133BV - 1.4 7706 HD6417706BP133V - 1.75 2.05 133 ...
                Page 32

                SH-4 Series SH-4 Series Line-up Available Now NEW In Planning SH7751R 200/240MHz PCI SH-4 SH7750R 200/240MHz SH7760 200MHz USB Host LCDC I Features • Two-way superscalar support – top performance per MHz – Harvard architecture, RISC and FPU instructions executed ...
                Page 33

                Up to 600MHz, excellent MIPS/$ for very integrated applications SH-4 Series Selector Guide Series Group Device Number SH-4 7750R HD6417750RBP200V - 7750R HD6417750RF200V - 7750R HD6417750RBP240V - 7750R HD6417750RF240V - 7751R HD6417751RBP200V - 7751R HD6417751RF200V - 7751R HD6417751RBP240V - 7751R ...
                Page 34

                SH-Mobile Series SH-Mobile Series Line-up SH-Mobile 3AS SH77343 216MHz SH-Mobile L3V SH7354 216MHz SH-Mobile Series Block Diagram X/Y bus DSP SH-4A 266 MHz D-Cache Adv Debug 16/128KB SH-Mobile R2 SH-Mobile R SH7xxx SH7722 266MHz SH-Mobile L3V2 SH-X2 SH7xxx 266MHz SH-Mobile ...
                Page 35

                High-Performance, Low-Power Processors for Multimedia Applications I Features • High-performance with low power consumption – Superscalar CPU provides ample horsepower at low frequency – 4500 MIPS/W – Integral DSP instructions offer flexibility for optimized audio and speech algorithms • Industry-leading ...
                Page 36

                SuperH ® Application Examples I Application Example 1: AC Servo System Configuration Using SH7206 (SH-2 series) • Achieves maximum CPU performance by having programs resident in internal RAM • On-chip cache improves performance of externally installed programs • Abundant functions ...
                Page 37

                I Application Example 3: Video VoIP System Using SH7722 (SH-Mobile series) Camera CCD AFE 10-BIT 8-BIT Signal Sensor ADC Process I Application Example 4: Multimedia Gateway Configuration using SH7763 (SH-4 series) Internet Broadband Gb Ethernet Modem PC Gb Ethernet PCI ...
                Page 38

                Appendices I Appendix A-1: Architecture of SH-2 and SH2-DSP Series Buffer ROM Interrupt controller X-RAM Y-RAM User break controller Bus state controller Direct memory access controller Clock pulse generator External bus interface LEGEND: CPG Clock Programmable Generator MTU ADC Analog ...
                Page 39

                I Appendix A-2: Architecture of SH-2A Series SH-2A CPU core Instruction Cache cache memory cache memory controller 8 Kbytes Bus state controller (BSC) Port External bus input/output External bus width mode input Pin function Clock pulse controller I/O ports generator ...
                Page 40

                Appendices I Appendix A-3: Architecture of SH-3, SH3-DSP, and SH-4 Series SH-3, SH3-DSP Architecture = SH3-DSP only SH-3 XYCNT CPU DSP XYMEM UBC MMU AUD TLB CCN CACHE ASERAM BSC H-UDI INTC DMAC CPG/WDT CMT I/O port External bus interface ...
                Page 41

                I Appendix A-4: Architecture of SH-4A Series CPU I-cache MMU FPU O-cache UBC AUD LRAM SH-4A core LEGEND: AUD: Advanced user debugger CMT: Timer/counter CPG: Clock pulse generator CPU: Central processing unit DDRIF: DDR-SDRAM interface DMAC: Direct memory access controller ...
                Page 42

                Appendices I Appendix B-1: Nomenclature of SuperH Part Numbers ( Digital CMOS Process On-chip memory type: 1: ROMless 3: Masked ROM 7: OTP 8: EEPROM F: Flash N: EEPROM Multi-Chip Package Specific Series: 7XXX: SuperH Package (one- or ...
                Page 43

                Appendices I Appendix B-2: Nomenclature of SuperH Part Numbers ( Renesas LSI 4: Existing Series 5: New Series 8: SoC 3: Mask ROM F: Flash J: SiP S: ROMless/Standard Mask ROM Device Number 0: ROMless 2: 64KB ROM ...
                Page 44

                I Appendix C: Abbreviations 2DG 2D Graphics 3DG 3D Graphics AC97 AC ‘97 Audio Interface AUD Advanced User Debug BSC Bus State Controller CAN Controller Area Network CMT Compare Match Timer DDR Double Data Rate SDRAM Controller DDR2 Double Data ...
                Page 45

                Order SuperH Family Products Online Quickly and Hassle-free Users can order SuperH devices and development tools online with just a few clicks on Renesas’ website. Here’s how: 1 From the Renesas website, in the Part Number search, enter the Series ...
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                Renesas Technology America, Inc. Renesas Technology America, Inc wholly owned subsidiary of Renesas Technology Corp. SuperH and H8 are registered trademarks of Renesas Technology Corp. M16C is a trademark of Renesas Technology Corp. All other trademarks ...
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