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0.5 mm pitch, 2 mm above the board, FPC/FFC Connector

FH52 Series

BFeatures

1.Reliable connectivity and its robust structure
The housir_ll%was designed to provide a stronger, more robust

structure. This structure also provides an excellent connection

between the FPC/FFC and the contacts.

Compared to our conventional products FH12 Series with 0.5mm

pitch horizontal connection type, the FH52 series delivers:

- A more reliable connection created by its FPC/FFC
E'ositioning feature.

- Hirose’s unique structure designed to ensure a secure
connection and prevent unlocking.

2.Common land pattern shared with the FH12 Series
The FH52 Series and the FH12 Series (horizontal connection
type) share the same land pattern and can be mounted
without any modification.

3.Flip lock actuator

The flip lock actuator provides a smooth, secure locking
function between the FPC/FFC and the connector. An
improved tactile click during closing delivers the assurance of
a completed locking operation.

4.Excellent FPC/FFC retention force
FPC/FFC with “side-catchers” greatly improves the retention
force in horizontal direction.

5. Compatible with 0.3 mm (thickness) FPC/FFC is applicable
FH52 series accepts FPC/FFC with a thickness of 0.3 mm,
which is easy to manufacture and insert.

6.Fully enclosed molded structure

The molded housing was designed to protect the contacts on the
bottom side of the connector. This removes any PCB patterning
issues under the connector and enhances design flexibility.

7.Halogen-Free

Chlorine and bromine exceeding the standard values are not
used on these connectors.

*As defined in accordance to IEC61249-2-21

Br 900ppm or less, Cl 900ppm or less, Br + Cl 1,500ppm or less

8.Automatic mounting is supported

Embossed packaging makes automatic mounting possible.
(3,000 connectors per reel)

9.500-piece reels available

Now available with 500 pieces per reel as well as 3000 pieces.
(The outer diameter of an embossed reel is $180 mm)

Robust Locking Structure

The reinforcing metal fitting prevents
the actuator from coming off.

Each contact tip prevents the actuator from coming off.

FPC Positioning Mechanism

-------- FPC with tab increase the retention force
in horizontal direction.

Fo—————- Also accepts with straight FPC/FFC
\ (no side catchers).




FH52 Series®0.5 mm pitch, 2 mm above the board, FPC/FFC Connector

BProduct Specifications

%{{;S”t 0.5A (Note 1) g‘r’fggtrg‘t% o -4010+85°C (Note 2) rS;r‘]’gaege temperature | _10 1o +50C (Note 3)
Ratin : : :
2 Voltage ! AC50 Vrms Operating | Relative humidity of 90% or less | Storage humidity i Relative humidity of 90% or less
rating humidity i (No dew condensation is allowed) | range i (No dew condensation is allowed)

With specifications compatible with 1=0.3 + 0.05 mm Gold plating

FPC/FFC contacts
Iltems Specifications Conditions
1.Insulation Resistance | 500 mQ or more. Measured at DC 100 V
2.Withstanding Voltage No flashover or breakdown. AC150 Vrms applied for one minute

50 mQ or less.
*kIncluding FPC/FFC conductor resistance.

Contact resistance: 50 mQ or less.
There should be no breakage/loosening of the parts.

3.Contact Resistance Measured at 1 mA (DC or 1,000 Hz)

4 .Durability 20 times

There should be no power flicker of 1us or higher.
5.Vibration Resistance | Contact resistance: 50 mQ or less.
There should be no breakage/loosening of the parts.

10 cycles in each of three axial directions at frequency
10-55 Hz, half amplitude 0.75 mm

There should be no power flicker of 1us or higher. Acceleration of 981 m/S?; duration 6 ms, sine half-
6.Shock Resistance Contact resistance: 50 mQ or less. wave, 3 cycles in each of the 3 axes each in both
There should be no breakage/loosening of the parts. directions

Contact resistance: 50 mQ or less.
Insulation resistance: 50 MQ or higher.
There should be no breakage/loosening of the parts.

Contact resistance: 50 mQ or less. Temperature: -40 = +15to +35 — +85 — +15to +35C
8.Temperature Cycles Insulation resistance: 50 MQ or higher. Time: For 30 — 2to 3 — 30 — 2 to 3 minutes
There should be no breakage/loosening of the parts. 5 cycles under the above conditions

Reflow: Peak temperature at 250°C MAX, 230C or
higher, for 30 seconds or less
Hand soldering: 350+10°C for 5 seconds

(Note 1) Use at 70% of the current rating when all pins are energized with current rating.
(Note 2) Temperature rise at the time of electrification is included.
(Note 3) The term “storage” refers to the long-term storage condition of unused products before PCB mounting.
*kThe operating temperature and humidity ranges apply to non-energized state after PCB mounting.
*kskThe above specifications are the representative one for this series. Please refer to “delivery specifications” for official individual

Left to stand for 96 hours at the temperature of 40C
and the humidity of 90 to 95%

7.Humidity Resistance
in Steady State

9.Solder Heat No apparent deformation, change of appearance or
Resistance instability in contacts.

agreement.
BMaterials
Parts Material Color/Treatment Remarks
Gray
Insulator LCP UL94V-0
Black
Contacts Phosphorous Bronze Partially gold plated
Metal fittings Brass Pure tin plated

BProduct Number Structure
Refer to this page when determining product specifications by model types. Please place orders with part numbers listed
in this catalog. The characteristics and specifications of the product described in this catalog are reference values.
Please make sure to check the latest delivery specifications at the time of product use.

FH 52 - 508 - 0.5 SH (99)

o (2} (3] (4] (5] (6]
0 Series Name: FH 6 Contact Form
@ Series No.: 52 SH ... SMT vertical mount type
® Number of Contacts: 8-68 contacts @ Specification: None ... Partially gold plated, 3,000-piece packaging
@ Contact Pitch: 0.5 mm (99) ... Partially gold plated, 500-piece packaging

» HS



FH52 Series®0.5 mm pitch, 2 mm above the board, FPC/FFC Connector

BConnector Dimensions
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Note:[1) The lead coplanarity of contact and metal fitting is MAX 0.1 mm.
[2) The position of the contact lead shows the dimension from the face (b) of the case bottom.

3 This product is embossed-packaged. Please refer to the packaging specifications on page 6 for details.

4 Dimensions may be changed to prevent sink marks due to improvement, etc.

5 Black dots, etc., may occur in mold resin but will have no effect on quality. Discoloration of the contact plating may occur after reflow but

will have no effect on quality.

[6) The geometry of a 60-pole actuator is as shown in the figure.
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Detailed drawing
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Unit: mm
Product No. HRS No. No. of Contacts A B © D
FH52-4S-0.5SH(3k3) 4 6.3 15 2.57 4.7
FH52-5S-0.5SH(%k%) 5 6.8 2.0 3.07 5.2
FH52-6S-0.5SH() _ 6 7.3 2.5 3.57 5.7
FH52-8S-0.5SH (k%) CL580-3305-3-3kk 8 8.3 3.5 4.57 6.7
FH52-10S-0.5SH(*%) CL580-3306-6-3kk 10 9.3 4.5 5.57 7.7
FH52-11S-0.5SH(%%) CL580-3320-7-%k 11 9.8 5.0 6.07 8.2
FH52-12S-0.5SH(%%) CL580-3307-9-3kk 12 10.3 5.5 6.57 8.7
FH52-155-0.5SH(*k%) CL580-3302-5-%% 15 11.8 7.0 8.07 10.2
FH52-16S-0.5SH (%) _— 16 12.3 7.5 8.57 10.7
FH52-18S-0.5SH(%%) CL580-3321-0-%kk 18 13.3 8.5 9.57 11.7
FH52-20S-0.5SH(%%) 20 14.3 9.5 10.57 12.7
FH52-225-0.5SH (%) 22 15.3 10.5 11.57 13.7
FH52-24S-0.5SH (%) —_— 24 16.3 11.5 12.57 14.7
FH52-255-0.5SH(%%) CL580-3316-0-%kk 25 16.8 12.0 13.07 15.2
FH52-265-0.5SH (%) _— 26 17.3 12.5 13.57 15.7
FH52-285-0.5SH (%) CL580-3324-8-3kk 28 18.3 13.5 14.57 16.7
FH52-30S-0.5SH(*%) CL580-3310-3-3kk 30 19.3 14.5 15.57 17.7
FH52-32S-0.5SH(%%) CL580-3325-0-%k 32 20.3 15.5 16.57 18.7
FH52-40S-0.5SH (%) CL580-3300-0-% 40 24.3 19.5 20.57 22.7
FH52-425-0.5SH (%) CL580-3329-1-3kk 42 25.3 20.5 21.57 23.7
FH52-455-0.5SH(*%) CL580-3311-6-%% 45 26.8 22.0 23.07 25.2
FH52-50S-0.5SH(%%) CL580-3303-8-%kk 50 29.3 24.5 25.57 27.7
FH52-60S-0.5SH (%) CL580-3301-2-%k 60 34.3 29.5 30.57 32.7

(Note 1)
(Note 2)

Connectors are packaged in tape and reel. Please order in full reel quantities.
%k indicates part number suffix. Please refer to the chart under “Product Number Structure” for details.

HS



FH52 Series®0.5 mm pitch, 2 mm above the board, FPC/FFC Connector

@ Recommended Land and Metal Mask Dimensions

Recommended Metal Mask
Thickness: t=0.12

0.85+0.05

‘ ‘ | 0.3:0.03(Land Pattern)
| 0.25+0.03(Metal Mask)

4.6+0.05

2+0.05

0.8+0.03

E+0.05

** Recommended land pattern of FH12 Series (horizontally mounted type) is also acceptable.

@ Recommended FPC/FFC Dimensions

A >F+0.1
G+0.05
0.5+0.07 B+0.03 0.5+0.07
2-R0.24+0.05| || -0.5+0.03 0.35+0.03(FPC)
— 0.3:£0.03(FFC) 0.3+0.05
i | i ZROZ0AST —
T ‘ A 2-R0.2+0.1 <1
25 o LN | i
I I _ z
3 s 3 [ il | fR AN 2 =
o — L | AR g ¥
P 1 P 2-R0.240.1 <1]
- # - T T 2-R0.240.05<1] ] o
. —_—
Note: [1)FFC/FPC with no tabs can also be used.
Indicated dimensions are not necessary when FFC/FPC with no tab is used.
Unit: mm
Product No. HRS No. No. of Contacts B E F G
FH52-4S-0.5SH (k) _ 4 1.5 4.1 4.1 2.5
FH52-5S-0.5SH (k) _ 5 2.0 4.6 4.6 3.0
FH52-6S-0.5SH (k) _ 6 2.5 5.1 5.1 3.5
FH52-8S-0.5SH (k) CL580-3305-3-%kk 8 3.5 6.1 6.1 4.5
FH52-10S-0.5SH (k%) CL580-3306-6-k:k 10 4.5 71 7.1 55
FH52-11S-0.5SH(k %) CL580-3320-7-kk 11 5.0 7.6 7.6 6.0
FH52-12S-0.5SH (k) CL580-3307-9-%kk 12 5.5 8.1 8.1 6.5
FH52-155-0.5SH(k %) CL580-3302-5-%k 15 7.0 9.6 9.6 8.0
FH52-16S-0.5SH (k%) _ 16 7.5 10.1 10.1 8.5
FH52-18S-0.5SH(k %) CL580-3321-0-%kk 18 8.5 111 111 9.5
FH52-20S-0.5SH (k) 20 9.5 12.1 12.1 10.5
FH52-225-0.5SH(k %) 22 10.5 13.1 13.1 11.5
FH52-24S-0.5SH (k%) _ 24 11.5 141 141 12.5
FH52-25S-0.5SH(3k %) CL580-3316-0-kk 25 12.0 14.6 14.6 13.0
FH52-26S-0.5SH (k) _— 26 12.5 15.1 15.1 13.5
FH52-285-0.5SH(k %) CL580-3324-8-kk 28 13.5 16.1 16.1 14.5
FH52-30S-0.5SH (k%) CL580-3310-3-3kk 30 14.5 171 171 15.5
FH52-32S-0.5SH(3k %) CL580-3325-0-kk 32 15.5 18.1 18.1 16.5
FH52-40S-0.5SH (k%) CL580-3300-0-%kk 40 19.5 22.1 22.1 20.5
FH52-42S-0.5SH(k %) CL580-3329-1-3kk 42 20.5 23.1 23.1 21.5
FH52-455-0.5SH (k%) CL580-3311-6-%kk 45 22.0 24.6 24.6 23.0
FH52-50S-0.5SH(3k %) CL580-3303-8-kk 50 24.5 271 271 25.5
FH52-60S-0.5SH(*k %) CL580-3301-2-%:k 60 29.5 32.1 32.1 30.5

» HS




FH52 Series®0.5 mm pitch, 2 mm above the board, FPC/FFC Connector

®FH52 Series FPC/FFC Material Composition and Recommended Specifications

1. In Case of One-Sided FPC I FPC : Flexible Printed Circuit

‘ Name of material ‘ Material property ‘ Thickness (#m) ‘
= Cover lay film Polyimide 1 mil (25)
< Cover adhesive (25)
\ Surface treatment lg);j: gzzegll;?i::rplating 3
Copper foll Cu 10z 35
\ \ \ s Base adhesive Thermosetting adhesive 25
Base film Polyimide 1 mil 25
‘ ‘ ‘ ‘ \ Reinforcement material adhesive | Thermosetting adhesive 30
‘ . ‘ “ ‘ ’ D Stiffening film Polyimide 7 mil 175
Total 293
2. In Case of Double-Sided FPC | FPC : Flexible Printed Circuit
‘ Name of material ‘ Material property ‘ Thickness (#m)
< Cover lay film Polyimide 1 mil (25)
< Cover adhesive (25)
1 Surface treatment 1(:_022?G'\];:;kzllai?::'plamg 3
\
Through-hole copper Cu 15
\ Copper foil Cu % 0z 18
\ Base adhesive Thermoset adhesive 18
T Basefim Polyimide 1 mil 25
V////////////////////////% < i Base adhesive Thermoset adhesive 18
\ \ \ Copper foil Cu ¥ 0z (18)
\ Cover adhesive Thermoset adhesive 25
J“\ Cover lay film Polyimide 1 mil 25
\ Reinforcement material adhesive | Thermoset adhesive 50
Stiffener film Polyimide 4 mil 100
* In case of double-sided FPC, the copper foil on the back side should be Total 297
eliminated in order to prevent the unlocking due to the bent FPC.
3.In case of FFC l FFC : Flexible Flat Cable
‘ Name of material ‘ Material property ‘ Thickness (um)
/, < Polyester film (12)
< Adhesive Thermoplastic type polyester type (30)
N e s gy 3
<—— Adhesive Polyester type 30
\\ \\ <—— Polyester 12
<————— Adhesive Polyester type 30
‘ ‘ ‘ ‘ <——— Stiffening Polyester type 188
HHERMHA

*kPractical tolerance of thickness dimension is about =20um.

1. This specification is recommended for the material composition of FH52 Series FPC/FFC (t=0.3+0.05 mm).

2. Please contact FPC/FFC manufacturers for the details of the material composition.




FH52 Series®0.5 mm pitch, 2 mm above the board, FPC/FFC Connector

@®Packaging Specifications(JIS C 0806)

@®Embossed Carrier Tape Dimensions for 32
mm, 44 mm and 56 mm Wide Carriers

@®Embossed Carrier Tape Dimensions for 16
mm and 24 mm Wide Carriers
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®Reel Dimensions
I
M:1:Reel Outer Width EndpartArea  Applied Part LLeader part (400 mm or more)
|
I S S %ﬁr il
H | 4 L _ ! !
FjE = I ]
Sg RS I
N 1-Reel Inner Width Empty Area \Emboss Carrier Tape |Blank part| \Top Cover Tape
(15 pockets or more) (10 pockets or more)
Detailed drawing
Unit: mm
Product No. HRS No. No. of Contacts H J K L M N
FH52-4S-0.5SH(%3k) 4 6.6 7.5 16.0 _— 21.4 17.4
FH52-58-0.5SH(k3k) 5 71 7.5 16.0 —_— 21.4 17.4
FH52-6S-0.5SH (%) _ 6 7.6 7.5 16.0 _ 21.4 17.4
FH52-8S-0.5SH (k) CL580-3305-3-%kk 8 8.6 11.5 24.0 e 29.4 25.4
FH52-10S-0.5SH(3k %) CL580-3306-6-kk 10 9.6 11.5 24.0 _— 29.4 25.4
FH52-11S-0.5SH (k) CL580-3320-7-%kk 11 10.1 11.5 24.0 —_— 29.4 25.4
FH52-12S-0.5SH(k %) CL580-3307-9-%kk 12 10.6 11.5 24.0 _ 29.4 25.4
FH52-155-0.5SH(k %) CL580-3302-5-%kk 15 12.1 11.5 24.0 e 29.4 25.4
FH52-16S-0.5SH (k%) —_— 16 12.6 11.5 24.0 _— 29.4 25.4
FH52-185-0.5SH (k) CL580-3321-0-%kk 18 13.6 11.5 24.0 —_— 29.4 25.4
FH52-20S-0.5SH(k %) 20 14.6 11.5 24.0 _ 29.4 25.4
FH52-225-0.5SH(k %) 22 15.6 11.5 24.0 e 29.4 25.4
FH52-24S-0.5SH(3k %) —_— 24 16.6 14.2 32.0 28.4 37.4 33.4
FH52-255-0.5SH (k) CL580-3316-0-kk 25 17.1 14.2 32.0 28.4 37.4 33.4
FH52-26S-0.5SH(k %) —_— 26 17.6 14.2 32.0 28.4 37.4 334
FH52-285-0.5SH(k %) CL580-3324-8-kk 28 18.6 14.2 32.0 28.4 37.4 334
FH52-30S-0.5SH(3k %) CL580-3310-3-%kk 30 19.6 14.2 32.0 28.4 37.4 33.4
FH52-32S-0.5SH (k) CL580-3325-0-kk 32 20.6 20.2 44.0 40.4 49.4 45.4
FH52-40S-0.5SH(*k %) CL580-3300-0-%kk 40 24.6 20.2 44.0 40.4 494 45.4
FH52-425-0.5SH(k %) CL580-3329-1-%kk 42 25.6 20.2 44.0 40.4 494 45.4
FH52-455-0.5SH (k%) CL580-3311-6-%kk 45 271 20.2 44.0 40.4 49.4 45.4
FH52-50S-0.5SH (k) CL580-3303-8-3kk 50 29.6 20.2 44.0 40.4 49.4 45.4
FH52-60S-0.5SH(*k*) CL580-3301-2-%kk 60 34.6 26.2 56.0 52.4 61.4 57.4

s HO




FH52 Series®0.5 mm pitch, 2 mm above the board, FPC/FFC Connector

@®Connector Operational Method and Precautions

Operational Method

Precautions in Use

1. FPC/FFC insertion method

@Lift the actuator up in to a 90° angle to unlock. The actuator
can be easily operated by a thumb or the nail on your index
finger. (See diagram below)

@Insert FPC/FFC with its conductor side facing down. Insert
FPC at an angle of approximately 10° against the PCB
surface and vertical to the connector. When using FPC/FFC
with tabs, make sure to insert them completely and that the
tabs clear the FPC/FFC position guiding tab to ensure a
secure connection. M

'FFC/FPC Positioning Guide

®Push down the actuator to engage the lock.

—_ LEAN
g
I

2. FPC/FFC Extraction Method

@Lift the actuator up in to a 90° angle to unlock. After it has
been unlocked, lift the FPC/FFC slightly upward and
remove it with a smooth motion.
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FFC Positioning Guide

@The actuators on the FH52 Series do not open any farther
than 110°. Trying to rotate it past this point may cause the
actuator to break or disengage.

@Insert the FPC/FFC correctly into the insertion slot of the
connector. An incorrectly placed FPC/FFC can cause
disconnection or defective continuity.

®This connector is not structured to handle pull-up force
applied to FPC/FFC, be sure to hold down the FPC/FFC
when any pull-up force may be applied.

OAtter insertion of the FPC/FFC, do not exert any direct pressure
on the bottom of the connector insertion slot. Doing so may
damage the contacts and/or peel-off the conductor of FPC/
FFC, and might lead to the connector malfunctioning.




FH52 Series®0.5 mm pitch, 2 mm above the board, FPC/FFC Connector

®Precautions when inserting/mating FPC/FFC with positioning tab
Operational Method Precautions in Use

1. Insertion position @Avoid mating on top of the guide.

After inserting the cable, make sure Do not place the cable on top of the guides. In addition, do
that the tabs are placed into the not try to close the actuator with the cable on top of the
gaps (-») between the mold R guides. It may cause damage to the contacts and create an
walls (=—>) and the guide walls unreliable connection.

(—) located on both sides the Running on top of the guides on both sides

d640dEEHRNEIRp |
connector [

L

2. Precautions during insertion/mating |

@Avoid angled insertion [ Angled insertion |

Do not insert the cable at an angle. B e e e e e |
The end of the cable may get I
caught on the contact and lead to
the deformation of the contact.

.L' 1|cn|1nni|'.’vqen;|ur. ‘—__!
L I

h | Normal insertion |

To ensure a proper connection, ,
make sure to insert the cable i

y i HTETTITERETTIN]
completely into the connector. -

[

y | \ FEG/FPC Positioning Tab
~ |FFGIFPC Positioning Guide

WVertical lo the conneclor

@Temperature PrOfIIe Applicable Conditions

MAX 250
250 Reflow method : Far-infrared/hot-air reflow
Reflow chamber atmosphere : Air

:: 200 Solder : Cream type Sn/3.0 Ag/0.5 Cu
i (M705-221CM5-32-10.5; Senju Metal Industry Co., Ltd.)
i 1504 Test PCB : PCB material and size
5 Glass epoxy 80 x 100 x 1.6 mm

100+ Land dimensions 0.3 x 0.85 mm

50 ‘ | Metal mask method : Thickness 0.12 mm
! ‘ . | Dimensions of opening 0.25 x 0.85 mm
/25C (60 seconds), 90 to 120 seconds; {30 seconds)
0 % % Preheating time % 1MW_E'7
Start 180 This temperature profile shown is based on the conditions above.
—» Time (second) Please check the actual mounting conditions when using a different solder

manufacturer as well as other material changes.
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HIROSE ELECTRIC CO.,LTD.

® 6-3,Nakagawa Chuoh-2-Chome,Tsuzuki-Ku,Yokohama-Shi 224-8540,JAPAN
TEL: +81-45-620-3526 Fax: +81-45-591-3726

http://www.hirose.com
http://www.hirose-connectors.com

m The characteristics and the specifications contained herein are for reference purpose. Please refer to the latest customer drawings prior to use.
8 The contents of this catalog are current as of date of 1/2013. Contents are subject to change without notice for the purpose of improvements.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Adobe Gray - 20% Dot Gain)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.20
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.50
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


