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Recommended Usage of Microchip Microwire Serial EEPROM Devices
INTRODUCTION

The majority of embedded control systems require
nonvolatile memory. Because of their small footprint,
byte level flexibility, low I/O pin requirement, low-power
consumption, and low cost, serial EEPROMs are a
popular choice for nonvolatile storage. Microchip Tech-
nology has addressed this need by offering a full line of
serial EEPROMs covering industry standard serial
communication protocols for two-wire (I2C™), three-
wire (Microwire), and SPI communication. Serial
EEPROM devices are available in a variety of
densities, operational voltage ranges, and packaging
options.

In order to achieve a highly robust application when
utilizing serial EEPROMs, the designer must consider
more than just the data sheet specifications. 

There are a number of conditions which could
potentially result in nonstandard operation. The details
of such conditions depend greatly upon the serial
protocol being used.

This application note provides assistance and
guidance with the use of Microchip Microwire serial
EEPROMs. These recommendations are not meant as
requirements; however, their adoption will lead to a
more robust overall design. The following topics are
discussed:

• Chip Select and Program Enable Inputs
• Proper Write Sequence

• Resetting the State Machine
• Using a Hardware SPI port for Microwire commu-

nication
• Tying DI and DO together
• Power-up/Power-down

Figure 1 shows the suggested connections for using
Microchip Microwire serial EEPROMs. The basis for
these connections will be explained in the sections
which follow.

FIGURE 1: RECOMMENDED CONNECTIONS FOR 93XXXX SERIES DEVICES

Author: Martin Kvasnicka
Microchip Technology Inc.

Note 1:    PE pins exist on only the 93XX76X and 93XX86X devices (8K and 16K devices).

Note 2:    ORG is in x8 configuration when tied to VSS. For x16 operation, this pin needs to be tied to VCC.

Note 3:    Devices with A or B suffix will not have an ORG pin.
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CHIP SELECT AND PROGRAM 
ENABLE INPUTS

During power-up and power-down routines, most
microcontrollers have a period of time in which they
float I/O lines before the processor is fully initialized. It
is during this time that any external device controlled by
the microcontroller may be able to recognize and react
to spurious commands or line noise. Therefore, a pull-
down resistor should be used on the CS line to keep the
EEPROM de-selected during power-up/power-down
cycles or any event where the EEPROM is not intended
to be selected. Furthermore, a pull-down resistor
should be used on the PE pin of the 93XX76X and
93XX86X devices to prevent any unwanted writes
during similar power-up/power-down events.

PROPER WRITE SEQUENCE

Microwire serial EEPROMs do not give you the ability
to monitor whether or not the device is enabled for
writes. Also, the 1-4K Microwire devices do not have a
Program Enable pin to allow hardware to control when
writes are allowed. It is up to the user to control exactly
when the device is able to be written to and also protect
the device after a write has been completed. Therefore,
a Write command should not be considered complete
until the Erase/Write Disable (EWDS) command has
been issued following a Write command. So, all Write
commands should begin with an Erase/Write Enable
(EWEN), followed by the desired write sequence, and
end with an Erase/Write Disable (EWDS). The EWDS
command cannot be issued during the write cycle, any
commands issued while a write is in progress will be
ignored by the device.

This practice has two benefits. First, it protects the
device further against unwanted writes in the event of
a Reset or other system interruption. Second, by
issuing a Start bit at the beginning of the Erase/Write
Disable command, the device will reset the Ready/busy
status on the DO line and return the device to a true
Standby mode where the device will consume its least
amount of current.

RESETTING THE STATE MACHINE

A Reset of the state machine can be accomplished by
deselecting the device as long as the required number
of clock cycles for a given command has not been
reached. However, once the required clock cycles have
been met, the command will execute upon completion
of that command even if additional clocks are given

after a valid command. Any additional clocks given to
the device after a valid command are treated as “don’t
cares”.

Additionally, if the device is suspected of having any
type of power loss (POR or BOR) event, then once VCC

is restored, it is recommended that the CS line be tog-
gled Low (inactive), High (Active), Low (inactive). This
will allow for the state machine to have a better Reset
and possibly be able to recover from a short or spurious
power interruption. See Power-up/Power-down section
for further details on POR/BOR events.

USING A HARDWARE SPI PORT FOR 
MICROWIRE COMMUNICATION

Many of today’s popular Microcontrollers offer a module
that can be used to send SPI commands. The Microwire
structure is set up in such a manner that many of these
hardware protocol ports can be used to control the
Microwire protocol by setting up the module correctly.
The particulars of how to set up the port depend greatly
on manufacturer, individual data sheets should be refer-
enced for details. Microchip has Application Notes avail-
able on how to set this up for PICmicro®

Microcontrollers.

THEORY OF OPERATION

To use an SPI port (MSSP) to communicate with
Microchip’s Microwire Serial EEPROMs, the bytes to
be output to the 93XXX must be aligned such that the
LSB of the address is the 8th bit (LSB) of a byte to be
output. From there the bits should fill the byte from right
to left consecutively. If more that 8 bits are required,
then two bytes will be required to be output. This same
method will work for any 93XXX series device but the
data sheet must be referenced for these because den-
sity and organization will change the number of bits
sent for each command. We will use the 93LC66C
organized in x16 format as an example below. Since
more than 8 bits are required to control a 93LC66C, two
consecutive bytes are required as shown in Figure 2.

High Byte (Where the Start bit, opcode bits and
address MSb reside)

The High Byte is configured in the following format: SB
is the Start bit. OP1 is the MSb of the op code and OP0
is the opcode LSb. The CS line can be set before the
byte is output because the leading 0’s output to the
93XXX prevent a Start bit from being recognized by the
93XXX until the first high bit is sent.

Low Byte (8 Address bits)

The Low Byte contains A7-A0, which are the address
bits required to access 256 bytes in x16 mode.

FIGURE 2: COMMAND ALIGNMENT

High Byte Low Byte

0 0 0 0 0 SB OP1 OP0 A7 A6 A5 A4 A3 A2 A1 A0
DS01029A-page 2 © 2006 Microchip Technology Inc.
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TYING DI AND DO TOGETHER

Many customers inquire about making the Microwire
protocol truly 3-wire by tying the DI and DO lines
together. However, a potential for bus contention exists
if the microcontroller attempts to drive the DI pin while
the memory is driving DO. This is especially true when
using an SPI port on the microcontroller and you rely on
dummy zeros to be driven on the bus before the Start
bit gets issued (since DO drives high for Ready until the
next Start bit). To prevent this bus contention issue, it is
necessary to use a series resistor (~10K Ohm) on the
DO line from the DI line instead of a direct connection,
as shown in Figure 3.

Another potential problem with tying DI and DO
together occurs as CS is brought high after the write
cycle has been initiated and valid clock transitions
occur on the CLK line during the write cycle. This can
cause the device to see an inadvertent Start condition
when the write cycle ends (and the DO line drives high
to signal the Ready state). This is caused by the fact
that the TWC of the device is variable (depending on
process, voltage and temperature) and, therefore,
causes the write cycle to end in an asynchronous fash-
ion with respect to the clock. For example, if CS is high
when the write cycle ends and DO goes high (thereby
pulling DI high), then a low-to-high transition on the
CLK will be seen as a valid Start condition when it may
not have been intended to be a Start condition.

FIGURE 3: Tying DI and DO Together

Note 1:    PE pins exist on only the 93XX76X and 93XX86X devices.

Note 2:    ORG is in x8 configuration when tied to VSS. For x16 operation, this pin needs to be tied to VCC.

Note 3:    Devices with A or B suffix will not have an ORG pin.
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POWER-UP/POWER-DOWN

Microchip serial EEPROMs feature a high amount of
protection from unintentional writes and data corruption
while power is within normal operating levels. But
certain considerations should be made regarding
power-up and power-down conditions to ensure the
same level of protection during those times when
power is not within normal operating levels.

Power Failure During a Write Cycle

During a write cycle, VCC must remain above the mini-
mum operating voltage for the entire duration of the
cycle (typically 5 ms max. for most devices). If VCC falls
below this minimum at any point for any length of time,
data integrity cannot be ensured. It will result in margin-
ally programmed data that may or may not be correct.
Furthermore, because the EEPROM cells were not
able to be fully programmed, the device will have
shorter data retention time than specified in the data
sheet.

Power-Up

On power-up, VCC should always begin at 0V and rise
straight to its normal operating level to ensure a proper
Power-on Reset. VCC should not linger at an
ambiguous level (i.e., below the minimum operating
voltage).

Brown-Out Conditions

If VCC happens to fall below the minimum operating
voltage for the serial EEPROM, it is recommended that
VCC be brought down fully to 0V before returning to
normal operating level. This will help to ensure that the
device is reset properly.

Furthermore, if the microcontroller features a Brown-
out Reset with a threshold higher than that of the serial
EEPROM, bringing VCC down to 0V will allow both
devices to be reset together. Otherwise, the microcon-
troller may reset during communication while the
EEPROM keeps its current state. In this case, a
software Reset sequence would be required before
beginning further communication.

CONCLUSION

Although not required for operation, utilizing these
recommendations on Microwire Serial EEPROM
designs will result in a more robust overall design.
These recommendations fall directly in line with how
Microchip designs, manufactures, qualifies and tests its
Serial EEPROMs and will allow the devices to operate
fully within the data sheet parameters.

QUESTION AND ANSWER

Q: What would happen if I inadvertently sent either too
many or too few clocks during a Write command.

A: If you send too many clocks to the device and then
drop the CS line to initiate the write cycle, the extra
clocks will be ignored but the command will execute. If
you do not send enough clocks and then drop the CS
line, then the command will abort and no write will take
place.

Q: I am using a 93LC56C device in my application and
I am having problems getting it to work correctly. The
read sequence seems to work fine, but I am unable to
write any data to the part.

A: First, make sure you are issuing an EWEN
command prior to attempting a write. But a problem
such as this is usually caused by either not giving the
part the required number of bits for the command
before dropping the CS line or by not dropping the CS
line at all. The Write command will not commence until
the CS line is brought low.

Q: I am confused, do I have to toggle the CS line low
in-between every command?

A: Yes, the CS line must go low for at least 250 ns
between each command. If you are doing a Write
command and you bring CS low to activate the Data
Polling mode, you must toggle CS low again after the
Ready signal has been given by the device before the
next Start bit can be sent.

Q: If VCC drops during a write cycle will other data in the
array be corrupted, or just the data being written?

A: Only the data being written will be corrupted if VCC

goes away during a write cycle. Other data bytes will be
unaffected.
DS01029A-page 4 © 2006 Microchip Technology Inc.



Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION, INCLUDING BUT NOT
LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and
its use. Use of Microchip devices in life support and/or safety
applications is entirely at the buyer’s risk, and the buyer agrees
to defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights.
© 2006 Microchip Technology Inc.
Trademarks

The Microchip name and logo, the Microchip logo, Accuron, 
dsPIC, KEELOQ, microID, MPLAB, PIC, PICmicro, PICSTART, 
PRO MATE, PowerSmart, rfPIC, and SmartShunt are 
registered trademarks of Microchip Technology Incorporated 
in the U.S.A. and other countries.

AmpLab, FilterLab, Migratable Memory, MXDEV, MXLAB, 
SEEVAL, SmartSensor and The Embedded Control Solutions 
Company are registered trademarks of Microchip Technology 
Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, dsPICDEM, 
dsPICDEM.net, dsPICworks, ECAN, ECONOMONITOR, 
FanSense, FlexROM, fuzzyLAB, In-Circuit Serial 
Programming, ICSP, ICEPIC, Linear Active Thermistor, 
MPASM, MPLIB, MPLINK, MPSIM, PICkit, PICDEM, 
PICDEM.net, PICLAB, PICtail, PowerCal, PowerInfo, 
PowerMate, PowerTool, REAL ICE, rfLAB, rfPICDEM, Select 
Mode, Smart Serial, SmartTel, Total Endurance, UNI/O, 
WiperLock and Zena are trademarks of Microchip Technology 
Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated 
in the U.S.A.

All other trademarks mentioned herein are property of their 
respective companies.

© 2006, Microchip Technology Incorporated, Printed in the 
U.S.A., All Rights Reserved.

 Printed on recycled paper.
DS01029A-page 5

Microchip received ISO/TS-16949:2002 quality system certification for 
its worldwide headquarters, design and wafer fabrication facilities in 
Chandler and Tempe, Arizona and Mountain View, California in 
October 2003. The Company’s quality system processes and 
procedures are for its PICmicro® 8-bit MCUs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip’s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.



DS01029A-page 6 © 2006 Microchip Technology Inc.

AMERICAS
Corporate Office
2355 West Chandler Blvd.
Chandler, AZ  85224-6199
Tel:  480-792-7200  
Fax:  480-792-7277
Technical Support: 
http://support.microchip.com
Web Address: 
www.microchip.com

Atlanta
Alpharetta, GA 
Tel: 770-640-0034  
Fax: 770-640-0307

Boston
Westborough, MA  
Tel: 774-760-0087 
Fax: 774-760-0088

Chicago
Itasca, IL  
Tel: 630-285-0071 
Fax: 630-285-0075

Dallas
Addison, TX 
Tel: 972-818-7423  
Fax: 972-818-2924

Detroit
Farmington Hills, MI 
Tel: 248-538-2250
Fax: 248-538-2260

Kokomo
Kokomo, IN 
Tel: 765-864-8360
Fax: 765-864-8387

Los Angeles
Mission Viejo, CA 
Tel: 949-462-9523  
Fax: 949-462-9608

San Jose
Mountain View, CA 
Tel: 650-215-1444
Fax: 650-961-0286

Toronto
Mississauga, Ontario, 
Canada
Tel: 905-673-0699  
Fax:  905-673-6509

ASIA/PACIFIC
Australia - Sydney
Tel: 61-2-9868-6733 
Fax: 61-2-9868-6755

China - Beijing
Tel: 86-10-8528-2100 
Fax: 86-10-8528-2104

China - Chengdu
Tel: 86-28-8676-6200  
Fax: 86-28-8676-6599

China - Fuzhou
Tel: 86-591-8750-3506  
Fax: 86-591-8750-3521

China - Hong Kong SAR
Tel: 852-2401-1200  
Fax: 852-2401-3431

China - Qingdao
Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai
Tel: 86-21-5407-5533  
Fax: 86-21-5407-5066

China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393

China - Shenzhen
Tel: 86-755-8203-2660 
Fax: 86-755-8203-1760

China - Shunde
Tel: 86-757-2839-5507 
Fax: 86-757-2839-5571

China - Wuhan
Tel: 86-27-5980-5300
Fax: 86-27-5980-5118

China - Xian
Tel: 86-29-8833-7250
Fax: 86-29-8833-7256

ASIA/PACIFIC
India - Bangalore
Tel: 91-80-4182-8400 
Fax: 91-80-4182-8422

India - New Delhi
Tel: 91-11-5160-8631
Fax: 91-11-5160-8632

India - Pune
Tel: 91-20-2566-1512
Fax: 91-20-2566-1513

Japan - Yokohama
Tel: 81-45-471- 6166  
Fax: 81-45-471-6122

Korea - Gumi
Tel: 82-54-473-4301
Fax: 82-54-473-4302

Korea - Seoul
Tel: 82-2-554-7200
Fax: 82-2-558-5932 or 
82-2-558-5934

Malaysia - Penang
Tel: 60-4-646-8870
Fax: 60-4-646-5086

Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069

Singapore
Tel:  65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-572-9526
Fax: 886-3-572-6459

Taiwan - Kaohsiung
Tel: 886-7-536-4818
Fax: 886-7-536-4803

Taiwan - Taipei
Tel: 886-2-2500-6610  
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE
Austria - Wels
Tel: 43-7242-2244-399
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828 
Fax: 45-4485-2829

France - Paris
Tel: 33-1-69-53-63-20  
Fax: 33-1-69-30-90-79

Germany - Munich
Tel: 49-89-627-144-0 
Fax: 49-89-627-144-44

Italy - Milan 
Tel: 39-0331-742611  
Fax: 39-0331-466781

Netherlands - Drunen
Tel: 31-416-690399 
Fax: 31-416-690340

Spain - Madrid
Tel: 34-91-708-08-90
Fax: 34-91-708-08-91

UK - Wokingham
Tel: 44-118-921-5869
Fax: 44-118-921-5820

WORLDWIDE SALES AND SERVICE

02/16/06


	Introduction
	FIGURE 1: Recommended Connections for 93XXXX Series Devices
	Chip Select and Program Enable Inputs
	Proper Write Sequence
	Resetting the State Machine
	Using a Hardware SPI port for Microwire communication
	FIGURE 2: Command Alignment
	Tying DI and DO together
	FIGURE 3: Tying DI and DO Together
	Power-up/Power-down
	Conclusion
	Question and Answer
	Worldwide Sales and Service
	Trademarks


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /MICROCHIP
    /SymbolMT
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


