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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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VOLTAGE APPLICATION WAVEFORM AT INPUT PIN

Waveform distortion due to input noise or a reflected wave may cause malfunction.  If the input of the 

CMOS device stays in the area between VIL (MAX) and VIH (MIN) due to noise, etc., the device may 

malfunction.  Take care to prevent chattering noise from entering the device when the input level is fixed, 

and also in the transition period when the input level passes through the area between VIL (MAX) and 

VIH (MIN).

HANDLING OF UNUSED INPUT PINS

Unconnected CMOS device inputs can be cause of malfunction.  If an input pin is unconnected, it is 

possible that an internal input level may be generated due to noise, etc., causing malfunction.  CMOS 

devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed 

high or low by using pull-up or pull-down circuitry.  Each unused pin should be connected to VDD or GND 

via a resistor if there is a possibility that it will be an output pin.  All handling related to unused pins must 

be judged separately for each device and according to related specifications governing the device.

PRECAUTION AGAINST ESD 

A strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and 

ultimately degrade the device operation.  Steps must be taken to stop generation of static electricity as 

much as possible, and quickly dissipate it when it has occurred.  Environmental control must be 

adequate. When it is dry, a humidifier should be used.  It is recommended to avoid using insulators that 

easily build up static electricity.  Semiconductor devices must be stored and transported in an anti-static 

container, static shielding bag or conductive material.  All test and measurement tools including work 

benches and floors should be grounded.  The operator should be grounded using a wrist strap. 

Semiconductor devices must not be touched with bare hands.  Similar precautions need to be taken for 

PW boards with mounted semiconductor devices.

STATUS BEFORE INITIALIZATION

Power-on does not necessarily define the initial status of a MOS device.  Immediately after the power 

source is turned ON, devices with reset functions have not yet been initialized.  Hence, power-on does 

not guarantee output pin levels, I/O settings or contents of registers.  A device is not initialized until the 

reset signal is received.  A reset operation must be executed immediately after power-on for devices 

with reset functions.

POWER ON/OFF SEQUENCE 

In the case of a device that uses different power supplies for the internal operation and external 

interface, as a rule, switch on the external power supply after switching on the internal power supply. 

When switching the power supply off, as a rule, switch off the external power supply and then the 

internal power supply. Use of the reverse power on/off sequences may result in the application of an 

overvoltage to the internal elements of the device, causing malfunction and degradation of internal 

elements due to the passage of an abnormal current. 

The correct power on/off sequence must be judged separately for each device and according to related 

specifications governing the device. 

INPUT OF SIGNAL DURING POWER OFF STATE 

Do not input signals or an I/O pull-up power supply while the device is not powered.  The current 

injection that results from input of such a signal or I/O pull-up power supply may cause malfunction and 

the abnormal current that passes in the device at this time may cause degradation of internal elements.

Input of signals during the power off state must be judged separately for each device and according to 

related specifications governing the device. 

NOTES FOR CMOS DEVICES 

5

6
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The information in this document is current as of September, 2008. The information is subject to 
change without notice.  For actual design-in, refer to the latest publications of NEC Electronics data 
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products.  Not 
all products and/or types are available in every country.  Please check with an NEC Electronics sales 
representative for availability and additional information.
No part of this document may be copied or reproduced in any form or by any means without the prior       
written consent of NEC Electronics.  NEC Electronics assumes no responsibility for any errors that may 
appear in this document.
NEC 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 NEC Electronics products listed in this document 
or any other liability arising from the use of such products.  No license, express, implied or otherwise, is 
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.
Descriptions of circuits, software and other related information in this document are provided for illustrative 
purposes in semiconductor product operation and application examples. The incorporation of these 
circuits, software and information in the design of a customer's equipment shall be done under the full 
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by 
customers or third parties arising from the use of these circuits, software and information.
While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, 
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely.  To 
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC 
Electronics products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment and anti-failure features.
NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and 
"Specific".  
The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application.  The recommended applications of an NEC 
Electronics product depend on its quality grade, as indicated below.  Customers must check the quality grade of 
each NEC Electronics product before using it in a particular application.
 "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.

"Special": 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, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC 
Electronics data sheets or data books, etc.  If customers wish to use NEC Electronics products in applications 
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to 
determine NEC Electronics' willingness to support a given application.

(Note)
(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its 

majority-owned subsidiaries.
(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as 

defined above).

•

•

•

•

•

•
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User's Manual  A19352EJ1V0UM 5

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To obtain the latest documents when designing, contact an NEC sales office or a distributor. 
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PREFACE 

Readers This manual is intended for users who understand the functions of the microcontroller function chip with 
an on-chip V850E2 CPU core (PFESiP/V850EP1) and wish to evaluate developing PFESiP EP-1 Series 
products using the chip. 

 
Purpose This manual is a selection guide for selecting the options of the PFESiP EP-1 Evaluation Board. 
 
How to Read This Manual It is assumed that the readers of this manual have general knowledge of electrical 

engineering, logic circuits, microcontrollers, SRAM, page ROM, and SDRAM. 
 
Conventions Data significance: Higher digits on the left and lower digits on the right 

Active low representation: xxxZ (Z after pin or signal name) 
Note: Footnote for item marked with Note in the text 
Caution:  Information requiring particular attention 
Remark:  Supplementary information 
Numeric representation: Binary ........... XXXX or XXXXB 
 Decimal ..........XXXX 
 Hexadecimal ...XXXXH 
Prefix indicating power of 2 
(address space, memory capacity): K (kilo):  210 = 1,024 
 M (mega):  220 = 1,0242 
 G (giga):  230 = 1,0243 
Data type:  Word … 32 bits 
 Half-word … 16 bits 
 Byte … 8 bits 

 



User's Manual  A19352EJ1V0UM 7

Related Documents The related documents indicated in this publication may include preliminary versions.  However, 
preliminary versions are not marked as such.  Furthermore, some related documents may be 
intended for individual customers, because the documents are prepared in the 
development/planning stage of each core. 

 
Documents Related to PFESiP EP-1 Series 

Document Name Document No. 

V850E2 Architecture  User’s Manual U17135E 

PFESiP EP-1 Series  Design Manual A19068E 

PFESiP/V850EP1  Product Data User’s Manual A19069E 

PFESiP/V850EP1  Hardware (CPU Functions) User’s Manual A19070E 

PFESiP/V850EP1  Hardware (USB Functions) User’s Manual A19071E 

PFESiP/V850EP1  USB Function Setting Example Application Note A19349E 

 
Documents Related to PFESiP EP-1 Evaluation Board 

Document Name Document No. 

PFESiP EP-1 Evaluation Board  Technical Information User’s Manual A19350E 

PFESiP EP-1 Evaluation Board  Ordering Information User’s Manual This manual 

PFESiP EP-1 Evaluation Board  FPGA Design Guide User’s Manual A19351E 

PFESiP EP-1 Evaluation Board  Lite Technical Information User’s Manual A19354E 

 
Documents Related to Development Tools (User’s Manuals) 

Document Name Document No. 

Ver.3.21 Basics U18165E 

Ver.3.20 Installation U17421E 

Ver.3.21 Technical U18164E 

RX850 Pro (Real-Time OS) 

Ver.3.20 Task Debugger U17422E 

PM+ Ver.6.30  Project Manager U18416E 

QB-V850MINI On-chip Debug Emulator U17638E 

ID850QB Ver.3.20 Integrated Debugger Operation U17964E 

Fanctionalities U16643E RX850V4 Ver.4.22 Real-Time OS 

Task Debugger U16811E 

AZ850V4 Ver.4.10 System Performance Analyzer U17093J 
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CHAPTER  1    INTRODUCTION 

The PFESiP EP-1 Evaluation Board is a development evaluation board for assisting the development of PFESiP 
EP-1 Series products. 

It can be used for the software development of the PFESiP EP-1 Series-dedicated microcontroller 
PFESiP/V850EP1 and for user logic development and verification using the on-board FPGA. 

The PFESiP/V850EP1 has an on-chip high-performance 32-bit RISC-type CPU core (V850E2 (NBA85E2S) core). 
The basic functions of PFESiP EP-1 Series products based on the PFESiP/V850EP1 can be evaluated using this 

board. 
As the on-board FPGA, the Virtex®-4 Family LX Series made by Xilinx® is employed and the XC4VLX40 is mounted 

as standard.  The FPGA size can be changed. 
 
1.1  Overview of PFESiP EP-1 Evaluation Board 

The PFESiP EP-1 Evaluation Board is a development evaluation board for assisting the development of PFESiP 
EP-1 Series products. 

It can be used for the software development of the PFESiP EP-1 Series-dedicated microcontroller 
PFESiP/V850EP1 and for user logic development and verification using the on-board FPGA. 

The functions of the embedded array (EA-9HD) that is provided with the user logic paired with the 
PFESiP/V850EP1 within the PFESiP EP-1 Series SiP can be used for developing and verifying the user logic by 
integrating the functions into the on-board FPGA (Virtex-4 Family LX Series made by Xilinx). 

A more systematic evaluation can be performed by connecting the PFESiP EP-1 Evaluation Board to the user 
board using system expansion connectors.  Furthermore, on-board memory required for a general system is also 
provided. 

Note that the load capacitance of the PFESiP EP-1 Evaluation Board is not always equivalent, in contrast to the 
environment of actual SiP products, because the signals originally connected within the SiP are connected to the 
FPGA on-board. 

 
Remarks 1. The PFESiP EP-1 Evaluation Board is provided with expansion connectors compatible with the 

MICROSSP Evaluation Board.  A stack board developed for the MICROSSP Evaluation Board can 
also be used for the PFESiP EP-1 Evaluation Board by programming the on-board FPGA. 

 2. See the PFESiP/V850EP1 User’s Manual for the functions and specifications of the 
PFESiP/V850EP1. 
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1.2  Appearance and Function of Each Part of PFESiP EP-1 Evaluation Board 

The appearance and the function of each part of the PFESiP EP-1 Evaluation Board are shown below. 
 

Figure 1-1.  Function of Each Part 
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1.3  Summarized Block Diagram of PFESiP EP-1 Evaluation Board 
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CHAPTER  2    PFESiP EP-1 Evaluation Board ORDERING INFORMATION 

Variations with different FPGA types mounted and provided or not provided with sockets and plugs for stacking can 
be selected for the PFESiP EP-1 Evaluation Board according to the application.  A representative selection of the 
PFESiP EP-1 Evaluation Board is described below. 

 

2.1  FPGA Selection 

The PFESiP EP-1 Evaluation Board employs the Virtex®-4 Family LX Series made by Xilinx as the on-board FPGA.  
The FF1148 package is employed and an FPGA can be selected from FPGAs with a different capacitance and speed 
grade, but with a common footprint pattern.  The number of I/Os that can be used is the same for any FPGA selected. 

The XC4VLX40 is selected as the FPGA mounted as standard.  When mounting an FPGA other than the 
XC4VLX40, conditions regarding the quantity may be added. 

 

2.2  Ordering Restriction, Etc. 

2.2.1  Delivery date, etc. 
The PFESiP EP-1 Evaluation Board is manufactured on order.  The delivery date is reported to the customer by 

summing up the approximate time required for procuring the components, manufacturing, evaluation, and packing. 
 

2.2.2  Dedicated AC adapter 
A dedicated AC adapter common to the MICROSSPTM Evaluation Board and PFESiP EP-1 Evaluation Board is 

optionally provided.  Power can be supplied by using a lead wire from an external stabilization power supply.  When 
wishing to use the dedicated AC adapter, request it optionally. 
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2.3  Standard Specifications of PFESiP EP-1 Evaluation Board 

The standard specifications of the PFESiP EP-1 Evaluation Board are shown below. 
 

Table 2-1.  Standard Specifications of PFESiP EP-1 Evaluation Board 

Item Standard Specifications 

PFESiP/V850EP1 mounting 
method 

■ Directly mounted 

FPGA size Mounted 
FPGA 

Size of reference 
circuit, equivalent 
to CB-IC 

Logic cells Distributed 
RAM 

Block RAM Number of I/Os

 ■ XC4VLX40 350 K gates 41,472 288Kbit 1,728Kbit 640 

FPGA speed grade ■ −11 (medium speed) 

FPGA mounting method ■ Directly mounted 

MICTOR connector ■ AMP MICTOR receptacle AMP MICTOR receptacle is mounted. 

Dedicated AC adapter ■ None  

 
2.4  Selectable Specifications of PFESiP EP-1 Evaluation Board 

The specifications can also be selected from the following detailed options, depending on conditions such as those 
regarding the quantity.  Use the following table as a checklist when requesting an order.  Contact NEC Electronics for 
the validity of a selection. 

 
Table 2-2.  Selectable Specifications of PFESiP EP-1 Evaluation Board 

Item Selectable Specifications 

□ Directly mounted (standard) PFESiP/V850EP1 mounting 
method □ Mounted on socket 

Mounted 
FPGA 

Size of reference 
circuit, equivalent 
to CB-IC 

Logic Cells Distributed 
RAM 

Block RAM Number of I/Os

□ XC4VLX40 350 K gates 41,472 288Kbit 1,728Kbit 

□ XC4VLX60 500 K gates 59,904 416Kbit 2,880Kbit 

□ XC4VLX80 650 K gates 80,640 560Kbit 3.600Kbit 

□ XC4VLX100 900 K gates 110,592 768Kbit 4,320Kbit 

FPGA size 

□ XC4VLX160 1,250 K gates 152,064 1056Kbit 5,184Kbit 

640 

FPGA speed grade □ −10 (low speed)      □ −11 (medium speed: standard specification)      □ −12 (high speed) 

□ Directly mounted (standard) FPGA mounting method 

□ Mounted on socket 

□ None Two 50-pin general-purpose connectors are mounted.  In this case, 
the FPGA connection test is not performed. 

□ AMP MICTOR receptacle AMP MICTOR receptacle is mounted. 

MICTOR connector 

□ AMP MICTOR plug AMP MICTOR plug is mounted  
(used for stacking the PFESiP EP-1 Evaluation Boards). 

□ None − Dedicated AC adapter 

□ Included Dedicated AC adapter common to MICROSSP Evaluation Board and PFESiP EP-1 
Evaluation Board 
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CHAPTER  3    DEVELOPMENT TOOLS AND MIDDLEWARE 

The following development tools and middleware are provided for developing systems using the PFESiP/V850EP1. 
 

3.1  Development Tools 

Real-Time OS Compiler Debugger Server In-Circuit Emulator Remark 

rteserve 
(Advanced Data Controls 
Corp.) 

RTE-2000-TP (Midas lab Inc.) 
RTE-2000H-TP (Midas lab Inc.) 

No. of 
traces: 8 

MULTI 
(Green Hills Software, Inc.) 

YDCSERVE Note 2 

(Advanced Data Controls 
Corporation) 

advicePLUS 
(Yokogawa Digital Computer Corporation) 

No. of 
traces: 8 

CCV850 Note 1 
(Green Hills Software, 
Inc.) 

MicroVIEW-PLUS 
(Yokogawa Digital Computer 
Corporation) 

− advicePLUS 
(Yokogawa Digital Computer Corporation) 

No. of 
traces: 8 

N-EXEC 
(Midas lab Inc.) 

RTE-2000-TP (Midas lab Inc.) 
RTE-2000H-TP (Midas lab Inc.) 

No. of 
traces: 8 

ID850QB Note 3 

(NEC Electronics Corporation) 

− QB-V850MINI 
(NEC Electronics Corporation) 
(MINI CUBE) 

No trace 
function 

RX850pro  
(NEC Electronics 
Corporation) 

CA850 
(NEC Electronics 
Corporation) 

PARTNER Note 4 
(Kyoto Microcomputer Co., 
Ltd.) 

− PARTNER-Jet 
(Kyoto Microcomputer Corporation) 

No. of 
traces: 4 

Notes 1. Ver. 4.0, which supports pipeline optimization, is recommended for utilizing the performance of the V850E2 
CPU. 

 2. “IDE FOR V800 WITH YDCSERVE”, which integrates CCV850, Multi, and YDCSERVE is also provided. 
 3. QB-V850MINI is provided with ID850QB. 
 4. PARTNER-Jet is provided with PARTNER. 

 
3.2  Middleware 

The PFESiP/V850EP1 has an on-chip USB host controller and USB function controller. 
Generally, to use the USB function, a driver for the microcontroller provided with the USB function is required.  

Accordingly, the mass storage class sample driver of the USB function controller is provided. 
USB driver package products are provided by GRAPE SYSTEMS INC. 
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NEC Electronics Hong Kong Ltd.
Unit 1601-1613, 16/F., Tower 2, Grand Century Place,
193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: 2886-9318
http://www.hk.necel.com/

NEC Electronics Taiwan Ltd.
7F, No. 363 Fu Shing North Road
Taipei, Taiwan, R. O. C.
Tel: 02-8175-9600
http://www.tw.necel.com/ 

NEC Electronics Singapore Pte. Ltd.
238A Thomson Road, 
#12-08 Novena Square, 
Singapore 307684
Tel: 6253-8311
http://www.sg.necel.com/

NEC Electronics Korea Ltd.
11F., Samik Lavied’or Bldg., 720-2,
Yeoksam-Dong, Kangnam-Ku,
Seoul, 135-080, Korea
Tel: 02-558-3737
http://www.kr.necel.com/
 

For further information, 
please contact:

G0706

[Europe]

NEC Electronics (Europe) GmbH
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Hanover Office
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28007 Madrid, Spain
Tel: 091-504-2787

Tyskland Filial
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