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Overview

This application note explains notes regarding crystal resonator usage of RH850/P1M-E.
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1. Implementation notes of crystal resonator

When a board around the crystal oscillator circuit is designed, it is necessary to refer this application
note to prevent oscillation margin from declining and suppress EMI level.

1.1 Recommended crystal oscillation circuit
Picture 1 shows crystal oscillation circuitconnection of crystal.

Basically damping resistor (Rd) and load capacitor (Cx1, Cx2) implementation is not needed. However,
depend on crystal resonator and parasitic capacitance of the board, damping resistor and load capacitor
implementation might be needed. Please consult with crystal resonator manufacturer and decide the details.

Please use AT-Cut type of crystal resonator.
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[Note] Basically damping resistor (Rd) and load capacitor (Cx1, Cx2) implementation is not needed.
However, depend on crystal resonator and parasitic capacitance of the board, damping resistor and load
capacitor implementation might be needed. As feedback resistor is built in the microcomputer, the
implementation on the board is not necessary.

Picture 1 example of crystal oscillation circuit
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1.2 Board pattern example for stable oscillation
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Picture 2 Board pattern example for stable oscillation

Recommended wiring structure for stable oscillation

* Wiring at the top metal on the board(GND shield is needed)

* Apply GND shield at the lowest on the board

+ Middle layers of the board is not used.

* Wiring length from terminal of the microcontroller to crystal is within 20mm.

+ Signal wiring wide is 0.1-0.3mm.

* More than 0.3mm space from signal wiring and other wiring is needed.
(X1, X2 wire space is also more than 0.3mm.)

» X1, X2 wiring resistance <2 Q

+ X1, X2wiring capacity<2pF
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1.3 Unfavorable crystal oscillation circuit

Picture 3 shows unfavorable crystal oscillation circuit.
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(c)X1, X2 signal wires are crossing (d)Power/GND pattern in middle layer under X1,X2 wiring
Space to ground shield is narrow.

Note There is a concern that capacitance between pin X1 and pin X2 causes degradation of
oscillation characteristics. Therefore, please avoid signal crossing. In case of parallel wiring, it
is important to note wiring space and parallel length in order not to have the capacitance
increase between the pins.

Note At multi-layer board, Please do not set power/GND pattern under X1, X2 terminals and crystal
wire area.(Dotted line in the picture) Also please keep space more than 0.5mm from ground
shield. If the space cannot be secured, there might be some impact on the oscillation
characteristics due to parasitic capacitance increase.

Picture 3 Unfavorable crystal oscillation circuit (1/2)
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Picture 3 Unfavorable crystal oscillation circuit.
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1.4 Verified crystal resonator and reference oscillation circuit parameter

Verified crystal resonator and reference circuit parameters are shown below. This reference oscillation circuit

parameter are measured by the oscillator resonator manufacturers under the certain conditions and using

our evaluation board. To confirm the oscillation characteristics with actual application, please consult with

oscillator resonator manufacturers to perform evaluation with actual product board.

Table 1 Verified crystal resonator and reference circuit parameter

|jufss X1

X2

T

+—I0
Cxlz

Rd

Cx2= |

Picture 4 External circuit example

Manufacturer Product name CL SMD/ |Frequency Oscillation circuit
(pF) reed (MHz) parameter(reference)notez
Cx1(pF) | Cx2(pF) | Rd(kQ)

KYOCERA Crystal|CX3225GA 8 SMD 16 No No No

Device Corporation [CX5032GA 8 SMD 16 No No No

Daishinku Corp. |DSX320G/DSX320GE 8 SMD 16 No No No

DSX530GK 8 SMD 16 No No No

NIHON  DENPA|NX3225GB-16MHz-CHP- 8 SMD 16 No No No
KOGYO CO.,|CRA-4

LTD. NX5032GA-16MHz-CHP- 8 SMD 16 No No No
CSu-4

Notel. Verified crystal resonator and circuit parameter reference shown above is based on the information
by the crystal resonator manufacturers as reference, so no guarantee for its contents. Oscillation
circuit parameter references are measured by the oscillator manufacturers under the certain
condition and using our evaluation board. Crystal oscillation depends on the crystal resonator itself
and the board design, so please ask crystal resonator manufactures to perform the evaluation
using actual board. Also the above is the conditions when crystal resonator which is connected to a
microcomputer can oscillate, not conditions for microcomputer’s operations. As for the operation
conditions of the microcomputer, please use within DC, AC characteristic.

Note2.  As feedback resistor is built in the microcomputer, the implementation on the board is not necessary.
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Website and support services

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

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are property of their respective holders.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from
Renesas. For detailed usage notes on the products covered by this document, refer to the relevant sections of the
document as well as any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.
2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.
— The states of internal circuits in the LSI are indeterminate and the states of register settings
and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of
pins are not guaranteed from the moment when power is supplied until the reset process is
completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become
stable. When switching the clock signal during program execution, wait until the target clock signal
has stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by
an external oscillator) while program execution is in progress, wait until the target clock signal
is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm
that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the internal memory capacity, layout
pattern, and other factors, which can affect the ranges of electrical characteristics, such as
characteristic values, operating margins, immunity to noise, and amount of radiated noise.
When changing to a product with a different part number, implement a system-evaluation test
for the given product.
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Notice

1. 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 or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving 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, including but not limited to, the product data, drawing, chart, program, algorithm, application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages
incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

“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 etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical

implantations etc.), or may cause serious property damages (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

6. When using the Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics 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 ensure to implement safety measures to guard them
against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, 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 by your own responsibility as warranty
for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all
these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall 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. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,
design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,
selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the
countries asserting jurisdiction over the parties or transactions.
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Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,
and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, 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.

(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.

(Rev.3.0-1 November 2016)
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