NLAS9031

SPDT, 3 Q Ron Switch

The NLAS9031 is an advanced CMOS analog switch fabricated
with silicon gate CMOS technology. It achieves very low
propagation delay and RDSoy) resistances while maintaining CMOS
low power dissipation. Analog and digital voltages that may vary
across the full power—supply range (from Vcc to GND). This device
is a drop in replacement for the NC7S9031.

The select pin has overvoltage protection that allows voltages
above Vcc, up to 7.0 V to be present on the pin without damage or
disruption of operation of the part, regardless of the operating
voltage.

Features

® High Speed: tpp = 1.0 ns (Typ) at Vcc=5.0V

® [ow Power Dissipation: Icc = 2.0 uA (Max) at Tp = 25°C
Standard CMOS Logic Levels

High Bandwidth, Improved Linearity

Switches Standard NTSC/PAL Video, Audio, SPDIF and HDTV
May be used for Clock Switching, Data Multiplexing, etc.

Ron Typical =3 Q @ Vcc =45V

Break Before Make Circuitry, Prevents Inadvertent Shorts

2 Devices can Switch Balanced Signal Pairs,
e.g. LVDS > 200 Mb/s

Latchup Performance Exceeds 300 mA

Pin for Pin Drop in for NC7S9031

Tiny SC88 and WDFN6 Packages

ESD Performance:

+ Human Body Model; > 2000 V;
¢ Machine Model; > 200 V

e Extended Automotive Temperature Range —55°C to +125°C
(See Appendix)

® Pb-Free Packages are Available
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FUNCTION TABLE
Select Input Function
L B0 Connected to A
H B1 Connected to A

ORDERING INFORMATION

Device Package Shippingt

NLAS9031DFT2G SC-88
(Pb-Free)

3000 Tape & Reel

NLAS9031MTR2G | WDFN6 | 3000 Tape & Reel

(Pb-Free)

tFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specifications
Brochure, BRD8011/D.

Publication Order Number:
NLAS9031/D




NLAS9031

SC-88
Bi| 1 ot 6 | Select WDFN6
o Bif 1 .-I 6 |[Select
GND| 2 5 | Vge '
GND| 2 | '| 5 |Vce
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Bo| 3 4| A 0
(Top View)
(Top View)

Figure 1. Pin Assignment & Logic Diagram

MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee -0.5t0 +7.0 \%
DC Switch Voltage (Note 1) Vs -0.5t0 Vo + 0.5 \
DC Input Voltage (Note 1) VN -0.5t0+7.0 \%
DC Input Diode Current @ Vjy < 0V Ik -50 mA
DC Output Current lout 128 mA
DC V¢ or Ground Current Icc/lanD +100 mA
Storage Temperature Range Tstg -65to +150 °C
Junction Temperature Under Bias Ty 150 °C
Junction Lead Temperature (Soldering, 10 Seconds) T 260 °C
Power Dissipation @ +85°C Pp 180 mwW

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

1. The input and output negative voltage ratings may be exceeded if the input and output diode current ratings are observed.

RECOMMENDED OPERATING CONDITIONS (Note 2)

Characteristic Symbol Min Max Unit
Supply Voltage Operating Vee 1.65 5.5 \%
Select Input Voltage VIN 0 Vce \
Switch Input Voltage VIN 0 Vee \
Output Voltage Vour 0 Vee \%
Operating Temperature Ta -55 +125 °C
Input Rise and Fall Time t, t ns/V
Control Input Vgc =2.3V-3.6V 0 10
Control Input Vgc =4.5V-5.5V 0 5.0
Thermal Resistance 04a - 350 °C/W

2. Select input must be held HIGH or LOW, it must not float.
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NLAS9031

DC ELECTRICAL CHARACTERISTICS

v Ta = +25°C Ta = -40°C to +85°C
cC
Symbol Parameter Test Conditions V) Min Typ Max Min Max Unit
ViH HIGH Level 1.65-1.95 0.75 Ve v
Input Voltage 2.3-55 0.7 Vee
ViL LOW Level 1.65-1.95 0.25 Vg \%
Input Voltage 2.3-5.5 0.3 Vce
N Input Leakage Current | 0 < V) <55V 0-5.5 +0.05 +0.1 +1 uA
lorF OFF State Leakage 0=<AB=V 1.65-5.5 +0.05 +0.1 +1 uA
Current
Ron Switch On Resistance | Viy=0V, lp =30 mA 4.5 3.0 7.0 Q
(Note 3) ViN=24V, o =-30 mA 5.0 12
ViN=45V, o = -30 mA 7.0 15
Vin=0V, lg =24 mA 3.0 4.0 9.0 Q
ViN=38V, g =-24 mA 10 20
ViN=0V, lgp=8mA 2.3 5.0 12 Q
ViN=23V, lp=-8mA 13 30
ViN=0V,lg=4mA 1.65 6.5 20 Q
ViN=1.65V, g =-4 mA 17 50
lcc Quiescent Supply ViN = Ve or GND 5.5 1.0 10 uA
Current
All Channels ON or louT=0
OFF
Analog Signal Range Vee 0 Vee 0 Vee \%
Rrange | On Resistance Ia=-30mA, 0 < Vg, 4.5 25 Q
Over Signal Range =< Vceo
(Note 3) (Note 7) Ia=-24mA, 0 < Vg, 3.0 50
= Vee
Ia=-8mA, 0 < Vg, 23 100
= Vce
Ia=-4mA 0 < Vg, 1.65 300
= Vee
ARoN On Resistance Match | 1a = -30 mA, Vg, = 3.15 4.5 0.15 Q
Between Channels Ia =24 mA, Vg, = 2.1 3.0 0.2
(Note 3) (Note 4) Ia=-8mA, Vg, =16 2.3 0.5
(Note 5) In=-4mA, Vg, =1.15 1.65 0.5
Riat On Resistance In=-30mA, 0 < Vg, 5.0 6.0 Q
Flatness (Note 3) =< Vceo
(Note 4) (Note 6) Ia=-24mA, 0 < Vg, 3.3 12
= Vee
la=-8mA 0 < Vg, 2.5 28
= Vce
la=-4mA 0 < Vg, 1.8 125
= Vee

w

Measured by the voltage drop between A and B pins at the indicated current through the switch. On Resistance is determined by the lower
of the voltages on the two (A or B Ports).

Parameter is characterized but not tested in production.

ARpN = Ron max — Ron min measured at identical Vg, temperature and voltage levels.

Flatness is defined as the difference between the maximum and minimum value of On Resistance over the specified range of conditions.
Guaranteed by Design.

Noos
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NLAS9031

AC ELECTRICAL CHARACTERISTICS

Vee Ta = +25°C Ta = -40°C to +85°C Figure
Symbol Parameter Test Conditions V) Min | Typ [ Max Min Max Unit | Number
tPHL Propagation Delay V| = OPEN 1.65-1.95 ns Figures
tpLH Bus to Bus (Note 9) 2.3-2.7 1.2 2,3
3.0-3.6 0.8
4.5-5.5 0.3
tpzL Output Enable Time | V| =2 X Vg for tpz 1.65-1.95 23 7.0 24 ns Figures
tpzH Turn On Time V| =0V for tpzy 2.3-2.7 13 3.5 14 2,3
(AtoByp) 3.0-3.6 6.9 25 7.6
4.5-5.5 5.2 1.7 5.7
tpLz Output Disable Time | V| =2 X Vg for tpi 7 1.65-1.95 125 3.0 13 ns Figures
tpHz Turn Off Time V| =0V for tpyz 2.3-2.7 7.0 2.0 7.5 2,3
(A Port to B Port) 3.0-3.6 5.0 1.5 5.3
4.5-5.5 35 0.8 3.8
tB-m Break Before Make 1.65-1.95 0.5 ns Figure 4
Time (Note 8) 2.3-2.7 0.5
3.0-3.6 0.5
4.5-5.5 0.5
Q Charge Injection CL=0.1nF Vgen=0V 5.0 7.0 pC | Figure 5
(Note 8) Rgen=0Q 3.3 3.0
OIRR Off Isolation (Note 10) | R =50 Q 1.65-5.5 -57 dB | Figure 6
f=10 MHz
Xtalk Crosstalk R =50 Q 1.65-5.5 -54 dB | Figure7
f=10 MHz
BW -3 dB Bandwidth RL =50 Q 1.65-5.5 250 MHz | Figure 10
THD Total Harmonic Rp = 600 Q 5.0 0.011 %
Distortion (Note 8) 0.5Vp_p
f = 600 Hz to 20 kHz
CAPACITANCE (Note 11)
Figure
Symbol Parameter Test Conditions Typ Max Unit Number
CiN Select Pin Input Capacitance Vec=0V 2.3 pF
Cio-B B Port Off Capacitance Vec=5.0V 6.5 pF Figure 8
Cioa-ON A Port Capacitance when Switch is Enabled Vec=5.0V 18.5 pF Figure 9

8. Guaranteed by Design.

9. This parameter is guaranteed by design but not tested. The bus switch contributes no propagation delay other than the RC delay of the On
Resistance of the switch and the 50 pF load capacitance, when driven by an ideal voltage source (zero output impedance).

10. Off Isolation = 20 log1q [Va/VBnl-

11.Ta = +25°C, f = 1 MHz, Capacitance is characterized but not tested in production.

http://onsemi.com
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NLAS9031

APPENDIX A
DC ELECTRICAL EXTENDED AUTOMOTIVE TEMPERATURE RANGE CHARACTERISTICS
Ta = +25°C Ta =-55°C to +125°C
Vce
Symbol Parameter Test Conditions V) Min Typ Max Min Max Unit
ViH HIGH Level 1.65-1.95 0.75 Ve v
Input Voltage 2.3-55 0.7 Vee
Vi LOW Level 1.65-1.95 025Vee | V
Input Voltage 2.3-5.5 0.3 Vce
N Input Leakage Current | 0 < V)y <55V 0-5.5 +0.05 | +0.1 +1 uA
lorF OFF State Leakage 0=<AB=V 1.65-5.5 +0.05( +£0.1 +1 uA
Current
Ron Switch On Resistance | Viy=0V, lp =30 mA 4.5 3.0 8.5 Q
(Note 12) ViN=24V, g =-30 mA 5.0 13.0
ViN=45V, lp=-30mA 7.0 15.0
Vin=0V, lg =24 mA 3.0 4.0 1
ViN=3V, g =-24 mA 10 20
ViN=0V,lg=8mA 2.3 5.0 12
ViN=23V, lp=-8mA 13 30
ViN=0V, lp=4mA 1.65 6.5 20
ViN=1.65V, g =-4 mA 17 50
lcc Quiescent Supply ViN = Veg or GND 5.5 1.0 10 uA
Current
All Channels ON or louT=0
OFF
Analog Signal Range Vce 0 Vce 0 Vce \
Rrange | On Resistance la=-80mA, 0 < Vg, =< Vg 4.5 25 Q
Over Signal Range Ia=-24mA, 0 < Vg, < Voo
(Note 12) (Note 14) Ia=-8mA, 0 < Vg, 3.0 50
= VCC
Ia=-4mA 0 < Vg, 23 100
= VCC
1.65 300

12.Measured by the voltage drop between A and B pins at the indicated current through the switch. On Resistance is determined by the lower
of the voltages on the two (A or B Ports).

13.Flatness is defined as the difference between the maximum and minimum value of On Resistance over the specified range of conditions.

14.Guaranteed by Design.

* For ARon, RrLams Q, OIRR, Xtalk, BW, THD, and CIN see -40°C to 85°C section.
(o]
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NLAS9031

APPENDIX A
AC ELECTRICAL EXTENDED AUTOMOTIVE TEMPERATURE RANGE CHARACTERISTICS
Vee Ta = +25°C Ta = -55°C to +125°C Figure
Symbol Parameter Test Conditions V) Min | Typ | Max Min Max Unit | Number
tPHL Propagation Delay V| = OPEN 1.65-1.95 ns Figures
tpLH Bus to Bus (Note 16) 2.3-2.7 1.2 2,3
3.0-3.6 0.8
45-55 0.3
tpzL Output Enable Time | V| =2 X Vg for tpz 1.65-1.95 23 7.0 24 ns Figures
tpzH Turn On Time V| =0V for tpzy 2.3-2.7 13 3.5 14 2,3
(AtoByp) 3.0-3.6 6.9 25 9.0
4.5-5.5 5.2 1.7 7.0
tpLz Output Disable Time | V| =2 X Vg for tp 7 1.65-1.95 125 3.0 13 ns Figures
tpHz Turn Off Time V=0V for tpyz 2.3-2.7 7.0 2.0 7.5 2,3
(A Port to B Port) 3.0-3.6 5.0 1.5 6.5
45-55 3.5 0.8 5.0
tB-Mm Break Before Make 1.65-1.95 0.5 ns Figure 4
Time (Note 15) 2.3-2.7 0.5
3.0-3.6 0.5
4.5-55 0.5

15. Guaranteed by Design.
16. This parameter is guaranteed by design but not tested. The bus switch contributes no propagation delay other than the RC delay of the On
Resistance of the switch and the 50 pF load capacitance, when driven by an ideal voltage source (zero output impedance).

* For ARon, RrLaT Q, OIRR, Xtalk, BW, THD, and CIN see -40°C to 85°C section.
(o]
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NLAS9031

AC LOADING AND WAVEFORMS

Vi
RU
] ) ) FROM
NOTE: Input driven by 50 Q source terminated in 50 Q OUTPUT
NOTE: C, includes load and stray capacitance UNDER CL RD
NOTE: Input PRR = 1.0 MHz; ty = 500 ns TEST
Figure 2. AC Test Circuit
tr=25ns |<— <t =25ns
tr=25ns [~ > [~ t=25ns SELECT ZFQO% 90%4& Vee
Vee INPUT 50% 50%
O, O,
SWITCH 90% 90% ) o o & ]
INPUT | 50% 50% 10% 0% o
O, O,
10% B " R N 10% GND VIR
tpLH —>| teHL I‘-
VoH VoL+0.3V
— VoL
ouTPUT 50% 50% —>tpzH
VoH
VoL OUTPUT
VTR
Figure 3. AC Waveforms
ViN LOGIC £
Bo "\\A Vour INPUT
Bi 4
RL CL
S I Vout 0.9 x Vour
LOGIC - - tp
INPUT

Figure 4. Break Before Make Interval Timing
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NLAS9031

AC LOADING AND WAVEFORMS

LOGIC — __— "\ VRPN
RGEN Bn N4 _LVOUT inpuT _OFF OFF
; S RL CL y AVour
l 1MQ I 100 pF Vour __ / \_+_
LOGIC = (AVoun)(CL)
INPUT
Figure 5. Charge Injection Test
10 nF — ' 10 nF — '
Vce Signal Vee
A Generator Boy A
——<H— LOGIC INPUT 0dBm A l
S OVorVy B4
L 50 Q
; 11
Analyzer N Analyzer - -
GND GND
50 Q L 50 Q L
Figure 6. Off Isolation Figure 7. Crosstalk
10 nF i-— [ 10 nF i:-— [
= Vee Capacitance = Vee
\ A Meter
- ——<< |—— LOGIC INPUT ——<< |—— LOGIC INPUT
Capacitance \ S 0V or Ve f=1MHz ) 0V orVee
Meter |
/ |
f=1MHz B B
L—I°N o BN |
GND GND
L L
Figure 8. Channel Off Capacitance Figure 9. Channel On Capacitance
10 nF IJ:
Signal = Ve
Generator Bn A
0.dBm ’\IO—
| 50 Q
= g |
Loaic INPUT——>- =
0VorVge GND

|||—

Figure 10. Bandwidth
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NLAS9031

PACKAGE DIMENSIONS

SC-88/SOT-363/SC-70

DF SUFFIX
CASE 419B-02
ISSUE W
D NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
—>| e |<—- Y14.5M, 1982,

2. CONTROLLING DIMENSION: INCH.
3. 419B-01 OBSOLETE, NEW STANDARD 419B-02.

INCHES

' ' MILLIMETERS
6 ) 5 |4 ) DIM| MIN | NOM | MAX

MIN | NOM | MAX

0.031 |0.037 [0.043

A | 080 | 095 1.10
I I
[=E-] A1] 000 | 005 0.10

0.000 |0.002 [0.004

0.008 REF

0.004 |0.008 [0.012

0.004 |0.005 [0.010

Hg .
A3 0.20 REF
1 2 3 _{ 0.10 0.21 0.30
0.10 0.14 | 0.25
1.80 2.00 | 2.20

0.070 |0.078 [0.086

0.045 10.049 [0.053

115 | 1.25 | 1.35
—>| |<— bePL

0.026 BSC

0.004 [0.008 [0.012

I-fl—m wll=J(eli-3

0.65 BSC
|| 02 (0.008) @ |E®@|

0.078 [0.082 [0.086

0.10 | 0.20 [ 0.30
rA3

200 | 2.10 | 2.20
_f
0y = Ll

Al L*J

SOLDERING FOOTPRINT*

0.50
0.0197

g

0.65
; ; 0.025
—_— PR S ——— - —-
; ; 0.65
! 0.025
o4 T 1 L o L |
0.0157
5 1.9 -
0.0748

. mm
SCALE 20:1 (_inches)

*For additional information on our Pb—-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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NLAS9031

PACKAGE DIMENSIONS

WDFN6 1.2x1.0, 0.4P
CASE 506AS-01
ISSUE B

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN

PINONE |/ e

0.25 AND 0.30mm FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

E MILLIMETERS
MIN | MAX

0.70 0.80
0.00 0.05

REFERENCE
7
I
|

2x (O] 0.10 |C

SEEIE
v|o10]c

0.20 REF
015 | 025
1.20 BSC
1.00BSC
0.40 BSC
030 | 040
040 | 050

:rmmcvza>g

A3

MOUNTING FOOTPRINT*

-— D> —

.

3 T 042 4'" "¥ l’ 0.22

<) e -~

5X L _EI"HEI‘

L1

6 |—>|4[<—bsx

BOTTOM VIEW

F
0.40 |<—>I—I 1.07

DIMENSIONS: MILLIMETERS

PITCH

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and

A | 5 | Mounting Techniques Reference Manual, SOLDERRM/D.

NOTE 3

ON Semiconductor and J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any
liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental
damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over
time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under
its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body,
or other applications intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death
may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part.
SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center

Phone: 81-3-5773-3850

Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative

NLAS9031/D




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


