
 

To our customers, 
 

Old Company Name in Catalogs and Other Documents 

 
On April 1st, 2010, NEC Electronics Corporation merged with Renesas Technology 

Corporation, and Renesas Electronics Corporation took over all the business of both 
companies. Therefore, although the old company name remains in this document, it is a valid 
Renesas Electronics document. We appreciate your understanding. 
 

Renesas Electronics website: http://www.renesas.com 
 
 
 
 

April 1st, 2010 
Renesas Electronics Corporation 

 
 
 
 
 
Issued by: Renesas Electronics Corporation (http://www.renesas.com) 

Send any inquiries to http://www.renesas.com/inquiry. 

 



Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights 
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.  
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights 
of Renesas Electronics or others. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

5. When exporting the products or technology described in this document, you should comply with the applicable export control 
laws and regulations and follow the procedures required by such laws and regulations.  You should not use Renesas 
Electronics products or the technology described in this document for any purpose relating to military applications or use by 
the military, including but not limited to the development of weapons of mass destruction.  Renesas Electronics products and 
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited 
under any applicable domestic or foreign laws or regulations. 

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics 
does not warrant that such information is error free.  Renesas Electronics assumes no liability whatsoever for any damages 
incurred by you resulting from errors in or omissions from the information included herein. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or 
damages arising out of the use of Renesas Electronics products beyond such specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have 
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, 
Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to 
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a 
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire 
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because 
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system 
manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental 
compatibility of each Renesas Electronics product.  Please use Renesas Electronics products in compliance with all applicable 
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS 
Directive.  Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with 
applicable laws and regulations. 

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas 
Electronics. 

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this 
document or Renesas Electronics products, or if you have any other inquiries. 

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 



Description

Block Diagram

78K0/KC2
  8-bit Microcontroller78K series

Product Letter

Features

Applications

The 78K0/KC2 is a powerful 44/48-pin general-purpose device in the K_Line. Derived 
directly from the 78K0/KC1(+), its successful predecessor, the 78K0/KC2 is highly 
compatible with other K_Line microcontrollers. The 78K0/KC2 combines a wealth of 
peripherals with state-of-the-art Flash technology. Taking advantage of modern 0.15 µm 
process technology, it offers Flash memory in various sizes at almost the same price as 
Mask ROM devices.

The large number of on-chip peripherals makes the 78K0/KC2 an excellent choice for a 
variety of applications including industrial control, automotive systems (eg LIN slaves), alarm 
systems, white goods and communication equipment.

• 8-bit 78K0 CPU core
• Hardwired instructions for bit 

manipulation, multiplication and division
• 20 MHz max. clock frequency  

(100 ns min. instruction cycle time)
• Two on-chip oscillators  

(8 MHz and 240 kHz)
• Optional external oscillators  

(up to 20 MHz, 32 KHz)
• Single-voltage Flash memory
• Secure self-programming
• E²PROM emulation
• Power-on clear (POC/POR) with RESET 

output*
• Low-voltage indicator (LVI)
• Window watchdog

• Dedicated 16x16→32 multiplier and 
32/16→32 divider*

• 8-channel A/D converter with 10-bit 
resolution

• Advanced UART (highly flexible, supports 
LIN by hardware)

• Standard UART
• One 3-wire serial interface (SPI)
• Multimaster capable I²C interface
• Four 8-bit timers, one 16-bit timer
• 27/41* I/Os
• Operating voltage: 1.8 to 5.5 V
• Operating temperature: -40 to +125 °C*
• Package: 44-pin LQFP and 48-pin (FP)LQFP
• On-chip debug version available

44/48-pin QFP package
44-pin: LQFP (10x10 mm², 0.8 mm pin pitch)

48-pin: LQFP (7x7 mm², 0.5 mm pin pitch)

48 Kbytes Flash*, 2 Kbytes RAM: 78F0514**

60 Kbytes Flash*, 3 Kbytes RAM: 78F0515**

OCD, 44-pin: 78F0513D

OCD, 48-pin: 78F0515D

* single voltage, self-programming
** only 48-pin version

78K0 Core
16-bit operations

(incl. 8x8 multiplication & 16/8 division)
100 ns @ 20 MHz

1.8 - 5.5 V

Crystal/ceram. oscillator
up to 20 MHz

2 x on-chip oscillator
8 MHz, 240 kHz

1 x 16-bit timer

4 x 8-bit timer

2 x UART
1 LIN-capable

1 x SPI

1 x I²C

Window watchdog

Watch timer

Power-on-reset,
low-voltage indicator

A/D-converter
8 x 10-bit

Key return inputs

Clock out / buzzer out
(48-pin version only)

Extended multiplier
(48/60 Kbytes version only)

Voltage regulator

37/41 I/O lines

Interrupt control
7/8 external / 16 internal

Subclock oscillator 32 KHz

32 Kbytes Flash*, 1 Kbyte RAM: 78F0513

24 Kbytes Flash*, 1 Kbyte RAM: 78F0512

16 Kbytes Flash*, 768 Bytes RAM: 78F0511

* device dependent



For further information on NEC’s 78K controllers visit our European website at  
www.ee.nec.de/78k

Ordering Information

78K0/KC2
  8-bit Microcontroller

NEC makes no warranty with respect to this documentation and disclaims any implied warranties of merchantability or fitness for particular purpose. NEC does not as-
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Documentation

Devices Part number Flash 
memory 
[Kbytes]

RAM 
[bytes]

Multiplier/
divider

On-chip 
debug 
interface

Packages

µPD78F0511 16 0.75 no no GA-8EU,  
GB-UES

µPD78F0512 24 1 no no GA-8EU,  
GB-UES

µPD78F0513 32 1 no no GA-8EU,  
GB-UES

µPD78F0513D 32 1 no yes GB-UES

µPD78F0514 48 2 yes no GA-8EU

µPD78F0515 60 3 yes no GA-8EU

µPD78F0515D 60 3 yes yes GA-8EU

Packaging: GA-8EU = (FP)LQFP (48-pin, 7 x 7 mm², 0.5 mm pin pitch) 
  GB-UES = LQFP (44-pin, 10 x 10 mm², 0.8 mm pin pitch)

Doc Reference Devices Type
U12326EJ 78K0 series Instruction Manual

ZUD-CC-04-0126-E 78K0/KC2 Preliminary Product Information (PPI)

U17336EJ 78K0/KC2 User’s Manual/Datasheet


