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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. 
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Mar 08, 2005SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

1. DESCRIPTION
This microcomputer is a single-chip microcomputer that adopts a
high-performance silicon gate CMOS process, and is contained in
a 100-pin plastic mold QFP. This single-chip microcomputer is pro-
vided with an instruction queue buffer and a data buffer for
executing instructions at high speed. The central processing unit
runs in a 16-bit parallel processing mode but can be converted
into an 8-bit parallel processing mode when necessary. This prod-
uct has been designed exclusively for video equipment system
controls, incorporating a time measuring circuit for VCR servo
control, a real-time pattern generating circuit, analog amplifiers, an
OSD display circuit, and a data slicer, among its many other pe-
ripheral capabilities.

1.1 FEATURES
● Number of basic instructions ................................................. 103
● Memory size RAM ............ M3776AM8H-XXXGP:2048bytes

                     M3776AMCH-XXXGP:2560bytes
                     M3776AMFH-XXXGP:3072bytes
ROM ............ M3776AM8H-XXXGP:64kbytes
                     M3776AMCH-XXXGP:96kbytes
                     M3776AMFH-XXXGP:120kbytes

● Instruction execution time
(fastest instruction, 16 MHz high-speed mode) ................ 250 ns
(fastest instruction, 12 MHz double-speed mode)
........................................................................................... 167 ns

● Single power source
In 16 MHz high-speed mode
(OSD/data slicer off) ............................................... 4.0 V to 5.5 V
(OSD/data slicer on) ........................................... 4.75 V to 5.25 V
In 12 MHz double-speed mode
(OSD/data slicer off) ..............................................  4.0 V to 5.5 V
(OSD/data slicer on) ........................................... 4.75 V to 5.25 V
In 32 kHz low-speed mode
(OSD/data slicer off) ............................................... 2.6 V to 5.5 V

● OSD power source ............................................. 4.75 V to 5.25 V
● Interrupt ......................................................... 23 factors, 6 levels
● 16-bit timer ..................................................................................3
● 8-bit timer ....................................................................................3
● Clock-synchronous serial I/O .....................................................2

(one of which can perform automatic 64-byte transfers)
● I2C-Bus interface (single master) ............................................... 1
● 8-bit A/D converter...........1 unit (11 channel inputs)
● 8-bit D/A converter ...................................................................... 2
● 12/14-bit PWM ............................................................................ 2
● 14-bit PWM ................................................................................. 1
● Time measurement circuit (TMT)

One counter for measuring time to generate input signals
DRFG, CPFG, CPPG, VSYNG, and GEN
One counter for measuring time to generate input signals RLS
and RLT

● Remote-control noise filter (majority of 4 samplings)
● Real-time pattern (RTP) generation circuit

Outputs real-time pattern to exterior, RECCTL signal to CTL
head control circuit, trigger for start the A/D converter, trigger for
starting OSD vertical display

● Amplification circuits
CTL head control circuit, CTL amplifier, CTL schmidt circuit,
drum PG circuit, drum FG circuit, capstan FG circuit, capstan
FG amplifier circuit

● Pulse duty detection circuit (VISS and VASS signal detection
features embedded) Measures PBCTL signal duty ratio.

● Synchronous signal separation circuit
● EOR output feature (HASW, CROT) .......................... 2-bit output
● Watchdog timer
● Programmable I/O ports ........................................................... 69
    (Ports P00–P06, P10, P11, P15–P17, P2, P4– P7, P84–P87, P9,

 P10, P110, P111)
● Input ports ................................................................................. 10
   (Ports P07, P12–P14, P30,P31,P80–P83)
● 4 Embedded clock-generating circuits

Built-in feed-back resistor between XIN–XOUT

Built-in feed-back resistor between XCIN–XCOUT

● CPU double-speed enable (f(XIN) max. 12.0 MHz)
● ROM correction function included
● OSD function

Display characters ................................ 32 characters ✕  16 lines
Kinds of characters ...................... Composite Output   254 kinds

RGB Output   285 kinds
Kinds of character sizes .................................................... 8 kinds
Output method ........ Composite video signal, RGB output (PAL,

MPAL, NTSC, NPAL)
Special function ...................... Display with background shadow

(button display)
On-chip sync correct circuit (AFC)

● Data slicer
On-chip slicer for XDS

1.2 APPLICATION
VCR, TVCR
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