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Abstract Cross-coupled filters with small volume and the high performance are applied widely in various
microwave systems. However, the number of finite transmission zeros for cross-coupled filters is limited. However,
a cross-coupled filter with frequency dependent couplings can realize more finite transmission zeros than the
traditional cross-coupled filters when the filter order is the same. A novel fast filter synthesis technique with
frequency dependent couplings is presented in this paper. The global optimization algorithm Genetic Algorithm
(GA) searches the optimal solution. If the solution meets the requirement, stop the optimization. Otherwise, the
solution of GA as the initial value for Solvopt optimization to search the optimal solution. Three numerical
examples show the validity of the synthesis technique in this paper.

Key words cross coupled; filters; frequency dependent coupling; synthesis

AT 2R GERT UG IS (1 B SROBOR ™ T, A
SR N4 FARRL NI, XA A PR A ) 454

RIEW A BEAT LA A BEE, RBEA VRS & R A8
B — FNEER G T8 IR SCIR[7-9TH A AL

AAFINER, KX ISIEB AR W 2% £ 15 10 g 123
W DR DA IR SR T AEXE 5 4R, U
U K RAS R I B s SR B I ik, AR
PR AL SCHR[1-6], DA IR Ml 2 )RR 45 R 2K
FEANBEURAALR, XA IR A O T A2 AL
(K10 2% RE R 15 28 B AR 0 IH 2 KR vt 6 i
PSR PUERPET™ . SRS A R BT LA AR RS
(AT B A i 2 R, AR SCHR[7-91 S XA ks

W HE: 2016 - 06— 165 &RIHAE: 2017 -12-05
EETH: HK ARPIEHEES (61761032, 61271017, 61161001)

ASCG T AT AR 5 2R B SR 8 B 1 —
MR E Ttk X T 4R R I i, RIS 5%
L5 Solvopt 5 Bl a4k A3 BEAL KU R A AR o Jot A% 50k
e A RO AR 4 SR iU AL R AU 55, T Solvopt
SR N — SRR AR L Jm S ML i . AR
FEL E R B IR IN A TS N, 1 SR kA
SE RS W S R, K5 iR /E 4 Solvopt
FRERIPMEE— DAL, rabh T L A S a2 18

e S SKok5e(1985 ), T, Mt BRI 2R Bt St TN U B iR 7 Th i 5.



430 KoK SE, S5

AT R T AU A SOl A IR A A BT 517

(PR o
1 EARER

TR R OIS SRR A S AL
i) O Ty RUEP A —FF, AR IE 2 I P(s)
F(s) R E(s) ¥R

Su(&)=F()/E@s)=] [¢s-p) JE(s)
o (1)
S, ()= P(s)/eE(s) =] [ (s - 2) [eE(s)

Xrf, e =1/VI0%19 1 RL Il
N BTy R EL C,, (s) PRI N F(s) 5 P(s) )
EE A -
Cy(s)=F(s)/P(s) (2)

pmmememaennasecaslanananmanan

C, (s) MM B2 2 T3 P(s) AR, FAUZE 2 T
F(s) M. EHAT U T IR B st
5481 (YN HE R O 8 i A AR T Ji Y vl e
1L, é‘ﬁ*ﬁﬁ%ﬁ%ﬂi%?\ﬁ (R3] DT R g 3 A
U LB T P 17 o ] P S AR AT A8 1 2 M) RS
T Wk EACRIER &, RIS -
3 S R 78 (1 S S B b R 4 AR I e s 1O,

S, = _2J[A71 ]N+2,1 Sy =1+ 2j[A71]1,1 3)

A=—jR+oW + M 4)

X P, R B (N+2)x(N+2) By 5 B, K&

R,=Ry,y,=1%, HAhomEH KO, Wit

(N+2)x(N+2) Br 2K £ % B , [H
Wi =Wyne =05 M ZEREHE.

wiEl i g

% -
i Heds 3 H)&%sN

BT AT SRR £ 2 10 D 4 (I S Y

ARSI R & R 5, ARG FEI)

PRy M ORI M, M RIS RE G R B,
M RIS BB @B IEN:
A=—jR+ oW +oM'+ M (5)

A R, W, M 5@ E SRR M5
MEFERE . S AP & R BE P A IE J BY f S
SRR KG). ik, ML G &AM
’}E*%Agﬁﬁ/]ﬂﬁ/ﬂi%&mﬁﬁ i&ﬂi)(j]

costfunzZ|S“(p[)| +Z|SZI(Z[)| +
i=1 i=1

2
[|Sll(szi:_j)|_ d 2] +
1+¢

. &

[|S11(Szi J)| mj (6)
L, S, () 1S, (z,) /& RS HREBE MR MR
KO)HEFR p RIFEZ T R F 0 2,02
FREAIE 2 T A FRAR S & R

WHE L — P A SR e A i, AR SO
[¥ Sheffield k2% JT & A A% 53 T HAHMY, k4
PR SECE LR AMA%H NIND =100, 3
K A% AL B MAXGEN =200 , A48 & — i3k il 47 %
PRECI =20, {074 GGAP =0.9 . {ibAs )M it

e 53 AT I R R HL P A, AR T
(-2 2], ABALFIEMAEE R L aabs, Wik
AN AL, PR AR SO I 45 2R ATl Solvopt 5
E R AR S, BRI GR b, AT
DEB AU SR B TR B I 2 s

THA

y

St GEAESEIE)

Jai AL (Solvopthiik)

AL < HARME

AL < HARE

B2 B R B R
2 HUEEH
NI UEASCHIA R, 1 e 3 B e se o 3k 47

=PAN
= o

W1 JEM MM Ein=4, HFREHE S
onz=[-1.5,1.5,4], [FIJHIFERL=20 dB, #ifh&h ﬁ
wnE3ad Fros .



518 R N

47 %

WA R S MOh LA R M, M,
My s My My, My, Mygs My, My, My,
M, SRS AHENE MR AL M, . KR

WA RAZAT [ R HEP ALt 1 B X, Al HAre
BUEBE N 1.0x107 o H R A HEEAT AL,
WAL HIEA LR -

K 0.894 0 0 0 0 0
0.894 0 -0.6136 0 -0.5925 1.167 6-0.726 90 0
. |0 0 13373 01113 —0.6821 0
M+oM =
0 0.592 5 —-0.1113 1.0532 0.8925 0
0 1.167 6-0.726 99 —0.6821 0.8925 —0.223 -1.026 5
10 0 0 0 -1.026 5 0 |
H AR R E{H costfun = 0.383 2, AETRFR, # AN REAT L Solvoptdk S, AL A R N -
K 1.0113 0 0 0 0 ]
1.0113 —0.038 0 0 —0.8184 0.347 6-0.089 40 0
Mool — 0 0 —-0.2786 0.8001 0.788 6 0
0 —0.818 4 0.8001 0.1665 0.2189 0
0 0.347 6-0.089 40 0.7886 02189 —0.038 0 -1.0113
0 0 0 0 -1.0113 0 |
) 5 . H b5 BREAE cos tfun =1.992 6 x 107", Jili /£ F5F5 .
(} R HE R e N i B 3T s, H S Ak 22 T
MNIEREWIA
/Mg SR BT A RS BESAR R R
H, AR A A Re s S R PR AR B R R R
<> KA2, GIAN—DIRRS REUG e SCILH A R
6 5 4

a. IR IEBAR I ST

O-W:---

F 2 AN BN 3 o AR AN B S A A A
MR A AT G, SCRR[ 14145 T AR & i A
WA IR, A TR ING RS
ARIHLEE o

720 2. WM B n=4, HERAERZE S
a ] i H onz=[-3.5,-2,-1.3], [FIEHFERL=20 dB, b4l
SE 0T : Hl €l 4a T 75
RS T ; A s
. ! } Yy BB REAFEE M A= M, , M,
_go 4 ZIERER Sy i i
] + %ﬁﬁ%ﬁﬁ?ﬂ[ﬁjgsu § ‘:“:‘: M34, M45, MS()’ M35, M22, M33’ M44’ MSS’
0 R ETRIFE LY. S : : SRR A FEE M LA A M, ML, Kk
5 4 3 2 -1 0 1 2 3 4 5 AR AT M B HE AL 1 & X, A H AR R AL
UH*{J@WJTL& MLy -9 S YT ‘Ttﬁll S M 470 1 \'51'3
- HBEN 1x107 o EER AL FAATifl, J2
B3 1 rb il e 0 & kg 5 i FEETEARA S5 RN -
[0 1.103 5 0 0 0 0 1
1.1035 -0.042 4 1.552 5+0.676@ 0 0 0
' 0 1.552 5+0.676c0 —0.824 2 1.775 5 1.298 6 +0.936 2w O
M+oM =
0 0 1.775 5 —-1.406 8 0.327 2 0
0 0 1.298 6+0.936 20 0.327 2 0.720 8 1.022 9
10 0 0 0 1.022 9 0 |




430 HKKSE, A5

AT R T AU A SOl A IR A A BT 519

H AR R AE Y costfun =0.169 6, AN & 4ah5, FHACN RIS E Solvoptdk 2L At4k, Difbas ok

[0 —0.936 0 0 0 0 0 i
-0.936 0 0.683 6 -0.9318+0.762 lw 0 0 0

YoM 0 -0.9318+0.762 1o 0.413 4 -0.3578 0.610 4—0.068 70 0

a) =
0 0 -0.357 8 0.787 6 0.5910 0
0 0 0.610 4—0.068 70 0.5910 0.057 9 1.045 5
K 0 0 0 1.045 5 0 |
4

H 7 B30 cos thun = 5.392 8 x107™* . #E-& %%
W N Ul 4b o, LSRR 2 T B 52 ) A
[ FE B/ NAR AT 40, WA [3ESAR R R 5L

O— @@~ O

1 2 3 5 6

112 h 540 45 Rl 5 SE AL B S P AN KR KN L a. B2 B AN

GBI R & REUG, RE0 S PRAE R 01 g

LRI 3 o] o
B13: VEUE BN B n=5, AT S

onz=[-2.2,-1.5,1.2,1.8], [IJEHIFERL=20 dB, # a ;

A AR Sali - EESN b _ 7
SAERG A HE M PR B M, , M, i : ::§?$§?
My» Myss My Mo Mygr Myg, Mo My 809 * %aaéim@;umwisn
My My, My, BASHGHEE M R0 & : i HA S S5
H M MY o A REAT RS UAL R AR 1 [T S - A -

X, A EFRREEBE N 1x107 o R I b%ﬁggiw
SR, B SRS RN - B4 DI B A
M+oM' =
K -0.896 1 0 0 0 0 0 ]
-0.8961 0.2014 -0.6250 0 0 1.5538+0.217 9v 0
0 -0.625 0 -1.203 2 -0.799 9 —0.0090-0.209 1o 0 0
0 0 -0.799 9 -0.6554 1.4369 0 0
0 0 -0.009 0-0.209 1o 14369 0.597 9 -1.7316 0
0 1.5538+0.217 90 O 0 -1.7316 1.9847 1.688 0
|10 0 0 0 0 1.688 0 0

H AR costfun = 0.233 0, AN ALTEAR, AN R EILILSTESolvopt 4R 2L AL, HEALEE RN -

M+oM' =

I —-0.994 6 0 0 0 0 0 i
-0.994 6 —0..020 3 -0.7517 0 0 0.070 9+0.074 8» 0

0 -0.7517 0..209 9 -0.770 0 —0.314 8—0.463 20 O 0

0 0 —-0.770 0 -0.4110 07700 0 0

0 0 -0.3148-0.463 20 0.7700 0.209 9 -0.7517 0

0 0.070 9+0.074 8» 0 0 -0.7517 0.020 3 0.994 6
K 0 0 0 0 0.994 6 0

H k5 B8 B cos tfun = 2.705 2x 107", 3 /L F6h%

oty R A i S P S s, L AR AE 22 TR



520 R N

47 %

IVE U/

IR 1 d5e /N AR AT AT, WA AR R A AL
19113 4 45 44 RS SRR i 2 RN B RO 3
HBINHA RS RS, AT SEIL A BRAL 5 %
MAECK 4

e g
s
O @

R VIRE RSl € INE R AT )

00 — LIRSy
----- LIFIRE Sy
B * R AT AR S,
: BB IR R )y
-100 T — T T T = :
—4 -3 -2 -1 0 1 2 3 4

P AR
b. 3 A
IS 4513 Hhiiipe i (1) 41 1 S5 A4 e L 1

3 &5 R I

BEXAEGE) OIS R PEE AR AT SEBUA BRA% 46
T RAEZ BRI IR, ASCPEH TP A AR R
B RBUER A ER G Tk, R FB R DR
EATIASKE B R AN XY)LE T IRUE B A AENE SE L
(AT BRAR A 2 A AL G DI R g e 5
%z . R R EGAB T, KI5 AL
25 AN B AL S Solvopt VAT AR, T4
B R Wi N 5 8 0 A AL 22 T 3 58 4V
UEW T %A A R

Z £ X M
[1] ATIA A, WILLIAMS A. Narrow-bandpass waveguide
filters[J]. IEEE Transactions on Microwave Theory and
Techniques, 1972, 20(4): 258-265.

[2] CAMERON R. General coupling matrix synthesis methods
for Chebyshev filtering functions[J]. IEEE Transactions on
Microwave Theory and Techniques, 1999, 47(4): 433-442.

[3] AMARI S. Synthesis of cross-coupled resonator filters using
an analytical gradient-based optimization technique[J]. IEEE
Transactions on Microwave Theory and Techniques, 2000,
48(9): 1559-1564.

[4] LAMECKI A, KOZAKOWSKI P, MROZOWSKI M. Fast
synthesis of coupled-resonator filters[J]. IEEE Microwave
and Wireless Components Letters, 2004, 14(4): 174-176.

[S] MACCHIARELLA G, OLDONI M, TAMIAZZO S. Narrow
band microwave filters with mixed topology[J]. IEEE
Transactions on Microwave Theory and Techniques, 2012,
60(12): 3980-3987.

[6] SZYDLOWSKI L, LESZCZYNSKA N, MROZOWSKI M.
A linear phase filter in quadruplet topology with
frequency-dependent couplings[J]. IEEE Microwave and
Wireless Components Letters, 2014, 24(1): 32-34.

[71 MENG W, LEE H M, ZAKI K, et al. Synthesis of wideband
multicoupled resonators filters[J]. IEEE Transactions on
Microwave Theory and Techniques, 2011, 59(3): 593-603.

[8] AMARI S, SEYFERT F, BEKHEIT M. Theory of coupled
resonator microwave bandpass filters of arbitrary
bandwidth[J]. IEEE Transactions on Microwave Theory and
Techniques, 2010, 58(8): 2188-2203.

[9] AMARI S, BORNEMANN J. Using frequency-dependent
coupling to generate finite attenuation poles in direct-
coupled resonator bandpass filters[J]. IEEE Microwave and
Guided Wave Letters, 1999, 9(10): 404-406.

[10] AMARI S, ROSENBERG U, BORNEMANN J. Adaptive
synthesis and design of resonator filters with source/
load-multi-resonator coupling[J]. IEEE Transactions on
Microwave Theory and Techniques, 2002, 50(8): 1969-
1978.

[11] GA Toolbox[EB/OL]. [2016-03-16]. http://codem.group.
shef.ac.uk/ index.php/ga-toolbox.

[12] SolvOpt manual and SolvOpt Toolbox for matlab[EB/OL].
[2016-03-16].
kuntsevich/solvopt/index.html.

http://www.kfunigraz.ac.at/imawww/

[13] AMARI S. On the maximum number of finite transmission
zeros of coupled resonator filters with a given topology[J].
IEEE Microwave and Guided Wave Letters, 1999, 9(9):
354-356.

[14] R RE. DEALH #5290 R4S SR K B AR [D]. Lif:
LHEZE R, 2015.

CHEN Feng-jun. Investigation on miniaturized lossy and
frequency-dependent

coupled filters[D].  Shanghai:

Shanghai Jiao Tong University, 2015.

WoE OB o4




<<
  /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
  ]
  /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


