
Renesas Electronics America Inc.

SuperH MCUs 
SH7216 Highest Performance Flash-based 
MCU with Connectivity

   Downloaded from Datasheet.su           





3 © 2010 Renesas Electronics America Inc.

Our SH-2A MCU Solution

� High Performance SH-2A Process Core efficiencies Equivalent 
to Application Processors (2 DMIPS/MHz)

� Combined with High Performance Memory and Peripherals 
on MCUs

� The SH-2A with Floating Point Unit (FPU)
z Integrates enough functionality to replace a DSP + MCU into a 

single chip

z Benefits include smaller form factors, lower cost, less EMI
z Software development is simple because everything is coded on 

a single platform

Application Processor
Core With FPU

MCU Memory
And Peripherals

   Downloaded from Datasheet.su           





5 © 2010 Renesas Electronics America Inc.

2 Instructions/Clock Core

Shift
Pipeline

Branch
Pipeline

Multiplier
Pipeline

Memory
Pipeline

Inst 
Queue 1

Inst 
Queue 2

Inst 
Decode 1

Inst 
Decode 2

Load/Store 
Pipeline

Arithmetic 
Pipeline

Integer Unit Floating Point Unit

2.4DMIPS/MHz when executing from RAM
2.0DMIPS/MHz when executing from Flash

200MHz, 5-stage Pipeline Core

2 Instructions per 
Clock

Separate FPU 
Pipeline

Integer
Pipeline 1

Integer
Pipeline 2

8 Individual 
Pipelines

   Downloaded from Datasheet.su           



6 © 2010 Renesas Electronics America Inc.

SH-2A Fast Interrupt Response
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SH7216 Cortex-M3 ARM7TDMI PIC32

MCU Interrupt Latency 9 18+ 24 – 42 18 – 40+
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SH7216 Uses Fastest Flash (10ns read time)

SH7216 A B C D E

Max Freq (MHz) 200 72 72 66 80 150

Flash Speed (MHz) 100 24 20 33 30 27
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Competing MCU with 
30 MHz flash

SH7216 with 
100 MHz flash

100 MHz

1 wait cycle

2 wait cycles
3 or more

30 MHz

Processing performance gap

Other vendors employ 
wide-bus & prefetch 
buffers but they still 

cannot match 100MHz 
flash performance
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SH7216 Application Example

Factory Automation
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Free SW from Renesas

� Sample code for major peripherals

� Vector Control Motor Algorithms

� Ethernet Send/Receive, Open Source 
TCP/IP supporting uIP

� CAN API – compatible with R8C & 
R32C API

� USB Device – CDC, MSC, HID

� Fixed Point Math & DSP Libraries for 
SH-2A FPU

Available on am.renesas.com
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SH7216 Third Party Support by SW 
Components

Third Party IDE Compiler Debug RTOS
TCP/IP
Stack

USB 
Device

File

CMX - - - Y Y Y Y

Express Logic - - - Y Y Y Y

FreeRTOS.org - - - Y Y - -

IAR Y Y Y - - - -

KPIT GNU 
Tools Y Y Y - - - -

Micrium - - - Y Y Y Y

RoweBots - - - Y Y

Segger - - - Y Y Y Y

   Downloaded from Datasheet.su           



14 © 2010 Renesas Electronics America Inc.

Ordering P/N ROM/RAM Package Temperature Features

R5F72165ADFA#V1 512K/64K
20x20 
LQFP176

-40 to 85
200MHz, Ethernet, 
FPU, CAN, USB

R5F72167ADFA#V1 1M/128K
20x20 
LQFP176

-40 to 85
200MHz, Ethernet, 
FPU, CAN, USB

R5F72165GDFA#V1 512K/64K
20x20 
LQFP176

-40 to 85
100MHz, Ethernet, 
FPU, CAN, USB

R5F72167GDFA#V1 1M/128K
20x20 
LQFP176

-40 to 85
100MHz, Ethernet, 
FPU, CAN, USB

SH7216 Series Part Numbers

Remaining part numbers are available for qualified opportunities – contact Marketing
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