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Embedded System with Controller Area Network(CAN) for Intelligent
Power Switches in Automobiles

Sunwoo Kim' - Yong Joon Jang" - Joon-Sang Park™ - Won Woo Ro™"

ABSTRACT

Intelligent Power Switch (IPS) is a semiconductor device which contains a logic circuit in itself. It has received significant attention as
a switching component to substitutethe fuse and relay components in common automobile since the internal logic provides the
controllability on the loads. However, a control system for the IPS status control and a network system to share the status information of
IPS are required to fully exploit the capabilities of IPS. In this paper, we propose a control circuit and algorithm using IPS. Also the
communication system between the control systems and IPS components using Control Area network (CAN) are proposed.

Keywords : Intelligent Power Switch, Control Area Network(CAN), Embedded System

1.M B 2 Yo Lo =g IRE Fo) TEHoR AF 2L
AEE Al ol AEHE UAEL HiE BT S gle
Azl 71Ee] A AREREe] @] whEt S Ed AE Ak Intelligent Power Switch(IPS)7} 7]£9] #= 2 Heo] 4
ol e HeFA 2 bdFAAE] FHEH L ek o] A= Al 294 ARz A 2P 9ok
| wkel 2 ol d8sE A F59 vee A3k 37t Ak 7)Ee 2 2 ddlo] Axle $£%F s
Fa lem, 2015 elE 1 HlSo] oF 40%0l €3 Aol St WF 2k Fd td Alo] Fzbel HaEx
Awsa ok [1]. o9} o] Ao 83 7 FAES gk W TEAHoR RE Ao, #else dTE
wEean AAF 297 B FANEE S 24 F o AFs PSS a8H02 ALEEY] e 2 Bakd A
= 2 dyolx A ¥ale 2%, F= &4 Tol 24 £ PSS AEZ 7AE s skl wal AAe Ao]2 3
o Follof o] AEE AAT F drk= @Al vk w 7] 93 Ala”lo] @ dth L3 ZF [PSSF Ao Alaw 7h
o el A& FH E A AzdoRRE Ao A& A
¥ P QTE 08 BHASPEATE AN Wol FAHNE .
t Z 3 j%l,om]q}am M@z}gﬁqﬂﬂ@ng ° FAHR g4s 3 §Al o] o Hh
2309 Fldsta AFE T} 2als o8 SR EZo s Ths =35 3
a %ﬁ%%:%u}m ﬁ;éx}%’i’ti} ER e TN ZREZE tdd Aol EAskAR, A
S 20009 94 169 g8 T2 FHoR om HIFH CAN ZREFS A&}
%4 2117 200049 109 302 ° B e
AARghE 120099 109 309 = Aol 7ME feAelgta ddEh CAN L2EZ2 4



130 FEMelEal=2X C M17-Ca XM1=(2010.2)

%l E2E 99 A ZeeEeA ojn A% ) o
e A4 UENIE AdsE FHom FUA A
53 9t (2, 3]

el B =R ole@ PSE ALE R Ao Hzg 4
belx, A%E F4 Axglen U AEHT Uk CAN

ZREZS AMET A4 Aaxe Alzd 7o FAl Al2"E
Alerstct, gk CAN B4 AYstal IPS Ao AEE A
g = AdE o)Az AEEHE o83 Al Azd d
Aol daEEE Akt

24 A= IPS UCAN Z2EZ 3] A%t 33

g olgd AA AsYL Ak vhoR 4%
ANE AR % GF AT Al ga) 7,

2.IPS % CAN =EEE

21 IPS

2158 39 2HA = 71EY o] ~
How Fatel 294 zpAle AEE Ads] JH A E
Asta Fate] s AA A& Aojste wlo]laR A
EZYdA Adst= 71%E et [ B dFdAe
International Rectifier AF2] IPS Alg]2 AAE AME-glon
AbEE Az AF AT Over-temperature X3, Open
Load ®#, @& 328 w39 75L& AFdc ¥t
open, short o|AY 2=9x AA7F FEHAE B 29X
222 AR ATE Jhel Fapeh 29X gES W
S 3 wolaz AEEYAA &

[e)

T

B
ob,
i)
ox
=
>
fol
e
iy
|

EY

o
<E 1> 4E dEel me Ipse dH s HEE

AYHEE B3 AGd 5 A% 29X d4dd ¥t
5 Y7 (Open Load, Short Circuit to
GND) 2912171 A4 F2ste 3o ofd H-$(Over-

temperature) A8} 2135 &8 Lowrl @t ohek Az el
B2 ek ohHEtE 2902 98 W57 LowelAd 29
217} turn offd] A el A% 92 Highs FA gl
nfolaz HEZE e H Y 29A9
BE AS5E gy grol 131 AEE wekgitt o] e
(E 1) IPS S& Zl2|&®
54 e 292 9 [ 294 29 [ gaus &9
A 5 High High High
Low Low High
High High Low
Open Load -
Low High Low
Short Circuit to High Low Low
GND Low Low High
High Low Low
Over-temperature -
Low Low High

99 g AEE 2AHE BH BA 0y
gal e Ao s
of AsgEZYE PSe

| Hh,
270 9€ A oE FA IPS Ao] NEE

22 CAN =2EZ

CAN B2 Asake] A A|2=€iF 32 Power Train,
Chassis®] B41& 938 AMEEE A8 B4 FAL=Z,
1983 =9 BOSCHA 98 s $len 199319ISO
A EE TEHLE AAHAY [5 6] IS0 OSI #x &
do] oAsIe (2" DI 2ol TAF F 39 2459
ole] JA A B AL AH&stm gl [71.

T3 CAN F219 2/ AlgH(Error Confinement)?} &5
g4 (Error Detection) 7% 52 =02 ZAAA9 (noise-
critical) A ENA ] 2HAHE B FAFETE CAN A~
e 2-wire2 FAET o IMbit/sec®] HolH FAlS
 oasla=y

CAN E2l9] dole] ZH 2 (2§ 2)9 o] 7749
42 F4EM g Zeg & Aol 8uto]lES HoHE A
<% F 9ot [8l

SOF¢ EOF& 712 Z# e A#¥ &8 e
Arbitration Fielde 7z} =29 $X4HS ZASI= priority

o,

IDE Hof3lt}. o] Standard B3 Extended Fo& &
¥ Standard #-& 119 E, Extended & 29°]E¢] w:
F2 g9t 4 =2 3t} Control Fields 6H|ER 4

S 20| E9] on] HES} 4u|E9] ¥ Zo| :=(DLC,
Data Length Code) & ¥t} Data Field= 078u}o] E7}
A AFstazt gt dolHE &3t SHIE HA R H|
E ZES 9] 93 hit-stuffingg 53 et}. CRC Field=
I5H|E 9] CRCRZES} 1M ES] M EZFAE o] A A] <]
olg] f%& AAgh wixe ACK Fielde 2°]EZ 4
Hu 1¥E9 ACK £33 14]E9 ACK Y uHZ T4
e}

Application Layer | [ Host Controller

I

- Data Link Layer CAN Controller
Logic Link Control Data Processing
[ Session ] Medium Access Control Logic

| Transport | Ph\',asmal'Laye‘r Bit Timing Logic
Physical Signaling
- Physical Medium

Attachment :
Physical Medium Dependent CAN Transceiver
Interface

CAN Bus Line

7-Layer OSI ISO 11898 Specification Implementation

(32! 1) CAN Z2EZ9| HE7=

Arbitration | Control | Data | CRC | ACK
SOF | Field Field | Field | Field | Field | F°F

(32l 2) CAN Z2EZ9| Hjojg =



CAN(Controller Area Network) S
3. 22|E H MO AAH

B HoAde IPSe AE A% F3 3z 74 3 Al
ol Alzdle] dae|Fs Akt

3.1 IPS HMof 32

HomRAeIPSe #Hzb 2 Aol Iz AL Yl
International Rectifier AF¢] IPS6021 AA+2 AAsHATh o
aApe] EAL <& 2> A stk

IPS60212] 948 Ak 39V = AF wig e TH
Agpe]l oF UVAFIS AAPS o SR K5 2ttt
I #AodEn 8 ARE PRAS AYste] 2Eg AR
1A Abgshe Y-S A5 = Advk Adste @714 3
glo] 4§ IPSAlZ] =& TO-220, D2Pak, D-Pakel =71
£ Adate] AA xddol wet v e A FHE

9 5 goms HA 2AL A BEY 5 v 3

Gkl

2

g F oe Ui =9 IEE %
3 3} 2{101 7N5e AH t over-temperature R,
open load ZFA, short circuit 59 ] 7}FAE = L3t}
E3] over-temperature 23 7]%9 A$, 2A 2%=7F oF
140C ool & A5 a2 2227F ddste] 235
A wm, 9 A0 Wt 9 Fap 7] wakE <
2 2= 4A olstE WEA BY Ao
3= 7S ZEa glo [9l.

(719 3)2 IPS6021% o] &3 A2 IPS Aol =] 3

EE Yedth gid{FE AMEsE 32 vE 1Y A
AR As HJAML te]e= DIS 8 EEHo] Qi
mebA Fe AFeE Foke dY AHE g wol=9 9
F Jlo] =9 & S9go] JAE FI AR iﬂ"%%l
Aolg & & Aok EFd 29X A s 7 oY
10kQ AgS E3] +5VE pull up Hol ]E%S}‘ﬁ :

AZE Aol F2E o] &3 29A AA9 752l short
circuit 2.2, open load A 7|58 HZE s3loH, (19
4) 9 (29 5ol FAF F Axe] 44 7wl sy

Ao A9Y AlE & & e FAsA

(28 4= 5F F open load o] HAFPS ol 3}
o Uein, g 4 e gde Faw gEde
% & IPSY out pin S vepdY H24 Ade] 3y
&IPS el A5 Asks VEbdth g viE e 2

(E 2) IPSE021 2Ate] £

e =4 g

Vclamp 39V

Tout max 32A

Rds(on) 30Q
Current Limit
Over-temperature Protection
Open Load Detection
Short Circuit Protection

Supporting Features

Pl
[0
el
rr
>
o
00
Pl
or
02
=

0
=

b
L, me Aae Ad A A

= 218 YHICI= AIAE

131

s 48 HdY, F24 Ad 5 Ast
+5V Volo
R1
10k
u1
IPS6021 vee
R2
STATUS (-
jo0k  STATUS | | LOGIC 4{&
'_
IN GHND QUT
SIGNAL = L
R3 LOAD
6.3k
~ —
(32 3) IPS60212 0|23t IPS Mof &2

[ Ty wp————
Pl il | 2 | SOmsiv [+ | 21 +|=1[%] | |20.0 M4l o8ofe LRV A
A 420 V) oc[v] B | = |s20v oc [v]| B
8200 ey

v g
150 so |&
80

: 1

oo oo

"

(22! 4) Open Load ZX| S o

Fim Eot Uses fessurssencs  Tools  Help
e | # |\ [ |1x1__ [Siz)is) | (00, B | M [ _3of3 R ALY
R 220V oC ﬁ 8 s20V oc[v] |
] om|g

v g

S
180 wo |
——

120 f 20

an :

40 40

<

00 mm_J

40

(22! 5) Short Circuit 25 S&F o



132 FEMelEal=2X C M17-Ca XM1=(2010.2)

ol

} Z279] short circuite] €@ ZAF oA &l T 4
Hhe} Zo] TIPS+ AH 4AE AYS FA dE=2 i
of AV SAPSS Iy, FHFA o3 IPS 24
ske] g E 2] fE Fak 48 9GA HA e
Al

Al

i

i
0]
e

o} 2&9] short circuit ZA0] A= A$ IPS
94 &S oA Hrh

e

i s ¥ Hz 3o o
o
o

i)

32 CAN &2l Hof &12|&

CANEAE E2 Ao] 343} e wx A8g A% 4
@e) H5 Qo] off wEdE M2k A bsE 4ud
W WolEE AFT & vk thw Mg A HE AEY
o A% Adel o8l FEol WAL A% 74 =7t AR
490 J)zel AFE T F dE ==2 Al Bt
et 71—:—% %H CAN M2z A%5s dolg xed

LEVHHAXE
B FH 2=

Intermission & 4 2R
Y ELI71E 7|
Intermission EE 24
SOF M& SOF &

lSOF Hs o=

0
=
E M4
Y Hl ik A R A
- - Sed s
=E-§Eﬂ“£ HE $E3 ZQE
HEEIY 2t

& eeat
HH A
2§

HH A
g Bl

B HlE
Hs o=

LICfZ] DI A|A| H& of[2f el

(O 6) CAN St Hof ¥12|&

33 IPS Hof 2tnz
A ofﬂ JM 2914

A= AF AT over-temperature 2.3, Open Load 744,
short circuit B39 7]5< A|Fac}h 1312 A7} open

P =3
ﬂ;llg (CAN SA1)
[ =3

IPSQ|
AEY A 2A

Y 8y

a3

9 HO Al~H o]
IPS &HEf ©5} €—
2y M3 HA

oo
BAE
& oat

HH Hx

g g

Ho| Aol
Bz oy

HAX] HE 2=

(32 7) IPS o €12|&E

load, short circuit ©]AY =91 AA7F BLEUE AT,

o)

=

IPS =22
A s dE As E9
gk

sHE 01174] 2o dd E
HE IPSe] Alo] 270 3

NEE WAE 7% @b olyd Ao dugFe (1
g 7ol Jeht Ak 72 IPSE Aol mlelaR AEE
P ofel FRle] mlelag AEZHEH Ao NEE ¥
o A4 Azds F o fdatA Aojd £ sl
i g

flo |m

34 S8 XS wel Aglx Al
B A AT A5 5]
7] St HAE BES T
(1% ®)°f et gtk

FAAG ATE A Fafsh 29039 s

(0% 8) H2AEZ XI5

& T

£91%) A2



CAN(Controller Area Network) S

Docight V1,8 (Eval)

Stop

52

L Commmurication pott open

F5)

R A @ &

ColorstFants Mode COMS

9600, Mone. 8.1

Send Sequences Communisation

Send Mame | 2SO HEX | Decimal| Binary

- [
i 2009-07-04 17:08:05 766 [TH] - 2
2009-07-04 17:02:05.869 [RE] — <CR»<LF:
<CR»

<CR><LF>
*%(CR><LF>
<CR3><LF>
<CR><LF>

e USCALE CAN SMS

USCALE ready — waiting for input
<CR><LF>

<CR3><LF>

Message received
{CR><LF >

STATUS: HORMAL<CR»<LF>
<CR><LF>

<CR><LF>

Heszzage received <CR»<LF>
<CR3<LF>

STATUS: HORMAL<CR»<LF>
<CR><LF>

Messags received
<CR3<LF>

STATUS: OPEN LOAD<CR><LF>»
<CR><LF>

<CR><LF>

Hessage received <CR><LF3
<CE><LF>

STATUS: HORMAL<CR><LF>»
<CR3><LF>

Message received
<CR>»<LF>»

STATUS: SHORT CIRCUIT<CR><IF>

{CR»><LF»

(22! 9) DocklightS AL2EH AFEHAIS Al

H2EL Alzad FEE 93] (29 3)9] IPS6021S ©] &
s Ao =27 FHEENL, FHH R CAN 218 9%
3N mio]aR AEEY EEo| ARRHITE vlo]a R
EEY ZELS Z17Z} infineon AF9] XC800 USCALE Start
Kit 271<} XC878 Starcer Kit 1707 AF&E 9t & &7¢
HEL B CAN E4l& fs 715o] e 8-bit nle]a
2 7AEZHE THo=E ?*35401 Ao yg UART @At
£ 53 PCE Alo] ¥ BYE o] 7}t

PC A9 ®UE go|= Docklight v1.9 ZE 13 0] ALY
Rom, FA A H ANSE FAlee Bgol (¥

9l ek 2

re

T 2HH|

pieh

Pelo] 2745 mlolaz A=
AgeRA tre gy
7o A

RN
i_"
t

£
&
e
4
E

13E
fru
1o
=
o
of
ol
o> mlo
re

2
N
rir
1
ok
A
o
&
09(1‘,
p)
3 u;i o2
v 2
o
Tk
o o
= o
i
o

oOf
ol
et
o%
N
oot
o
fru
o

2
¥l

b o
N
(E T
o
N
o,
<l
B
2,
i) 0
o
v

fl ot

mloi‘:L
do T
=

4 o

N
s
i
¥o,

o

i
o
o

o

3 of
ol

>~

2>
)

@, o
o 2

o =

A\ )
i)

)
o
ftl
ol
ol
2
o
o
o

o
>
%9,

> &

i
=
o
o
)
fol
XN

oo
N

i)

-
o o
fuf

[As)

>,
o
o ™
O
-0,
ox,
2,
o
[iid
X,

= or =

A
i)

fo
o

=
:&2

[

3!
il

1o 4 fu

4 o
il
2
03‘:4‘,
ok
;gﬂ Xél

=0
i=]

2

P

A@st=s KNS Nsd I ARKE fIet AUICI= AIA" 133

[1] ITFIND AA, IT SoC Magazine, -84F
A& 2F wok, 20085.

[2] G. Schickhuber, O. McCarthy, “Distributed fieldbus and
control network systems,” Computing & Control Engineering
Journal, Vol.8, No.l, pp.21-32, Feb., 1997.

81 A 44, “AHgA TAse Asa AA WEAZD 71" 717
Akl Al 3699, pp.66-73, 2008.

[4] A. Graf, A. Koroncal, P. Sommer, J. Tihanyi, and A. Blessing,
“Sense Highside Switch in Smart Power Technology takes
over Fuse Function,” STMicroelectonics Application Note,
Sep., 1996.

[5] K. Etschberger, “Controller Area Network”, IXXXAT Press,
2001.

[6] G. Cena, A. Valenzano, “An Improved CAN Fieldbus for
Industrial Applications”, IEEE Transactions on Industrial
Electronics, Vol.44, No.4, pp.553-564, August, 1997.

[7] International Standard 11898: Road Area Network (CAN) for
High-Speed Communication, ISO 1993.

[8] W. E. Seitz, “Controller Area Network in Embedded Machine
Control”, Control in Automation, North America, 2004.

[9] “Datasheet of IPS6021,” Datasheet No. PD60280, International
Rectifier

[10] A=d, A7NH, H74 3], “CAN7IRE A 2Elo] A N4 7
37 AR A8 =FAC, A15-CH #3Z, pp.199-204, 2008.

A IT71&49] &5

U M2
e-mail : kayennez@yonsei.ac.kr
2009 AAEra A7) ARFEeH(SFA})
20099 ~F A At A7)
At
Paliok: AFE Az, dWt= A 2w,

YEAD, A% YEYD 5

d 2
e-mail : jangyongjun@yonsei.ac.kr
20081 AAh St A7) A2 5t 3H(sHAp
20083 ~3 A AAiek d7)AApesa
M/\}.z].ﬂ
AFE P2 9E Ae, Py

= A2



134 FEXMolEal=2X C M17-Ca XM1=(2010.2)

ot F
e-mail : jsp@hongik.ac kr
200613 University of California, Los Angeles

-V
- (A 4kekarAL)
= 20061 ~2007'd UCLA, Post-doctoral scholar
007 ~% A Folojeta AFE T
e
FAFE: FFH B4 9 A%

L 9o <
- = T

e-mail : wro@yonsei.ac.kr

1996 AM et A 7]8 e }(EHA})

199911 University of Southern California
(4h)

2004 University of Southern California
(F8HakAt)

2003 ~2004%d Apple Computer Inc. 9181 9+

2004 ~2007'd California State University d7] 2 7
RERESTRS

2006 ~2007d ARM Inc. 2ZEgo] <lx]1o]

20079 ~d A AAdsta A7 A4t 2us

PURE 04 ol ARZ2AA TR, B 30| AxF,

QU= AzE A 5

4

ol




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /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 0.76
    /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 true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /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 0.76
    /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


