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MAX9768 Evaluation Kit/Evaluation System

General Description

The MAX9768 evaluation kit (EV kit) is a fully assembled
and tested printed-circuit board (PCB) that demon-
strates the capabilities of the MAX9768 mono 10W
Class D speaker amplifier with volume control. The
MAX9768 EV kit also includes Windows® 98SE/2000/XP-
compatible software that provides a simple graphical user
interface (GUI) for exercising the features of the MAX9768.

The MAX9768 evaluation system (EV system) consists of the
MAX9768 EV kit and a companion CMAXQUSB serial-
interface board. The CMAXQUSB interface board allows
a PC to control an I12C interface using its USB port. Order
the MAX9768 EV system (MAX9768EVCMAXQU+) for a
complete PC-based evaluation of the MAX9768. Order
the MAX9768 EV kit (MAX9768EVKIT+) if you already
have a MAX9768-compatible serial interface.

Windows is a registered trademark of Microsoft Corp.
Dual Mode is a trademark of Maxim Integrated Products, Inc.

Component Lists
MAX9768 EV System

PART QTY DESCRIPTION
MAX9768EVKIT+ 1 MAX9768 EV kit
CMAXQUSB+ 1 Serial-interface board

MAX9768 EV Kit
DESIGNATION | QTY | DESCRIPTION
MINIMAL COMPONENTS FOR CUSTOMER DESIGN
0.1uF £10%, 16V X7R ceramic
C1,C2 2 | capacitors (0603)
Murata GRM188R71C 104K
1uF £10%, 10V X7R ceramic
C3,C5 2 | capacitors (0603)
Murata GRM188R61A105K
0.47uF +£10%, 16V X7R ceramic
C4 1 | capacitor (0805)
Murata GRM21BR71C474K
1uF £10%, 16V X7R ceramic
Ce, C8 2 | capacitors (0805)
Murata GRM21BR71C105K
22uUF £20%, 16V aluminum
C7,C21 2 | electrolytic capacitor (C case)
Panasonic EEEFC1C220R
R2, R3 2 | 20kQ +1% resistors (0603)
Maxim 10W mono speaker amplifier
U1 ’ with volume control
MAX9768ETG+ (24-pin, 4mm x 4mm
x 0.8mm, TQFN-EP*)

Features

4 Fully Tested PCB
4 10W Output into 8Q Load at 13V Power Supply

4 Bridge-Tied Load (BTL) Output and Click-and-Pop
Suppression

¢ Dual Mode™ Volume Control: Analog or I2C

4 Dual Modulation Schemes: Fixed Frequency and
Spread Spectrum

4 Shut-Down Mode and Speaker Mute Mode

4 On-Board LDO for Low-Voltage Analog Power
Supply

4 Windows 98SE/2000/XP-Compatible Evaluation
Software

4 EV System Includes USB Connectivity

Ordering Information

PART TYPE
MAX9768EVKIT+ EV Kit
MAX9768EVCMAXQU + EV System

+Denotes lead-free and RoHS-compliant.

Note: The MAX9768 EV kit software is designed for use with
the complete EV system. The EV system includes both the
Maxim CMAXQUSB interface board and the EV kit. If the
Windows software will not be used, the EV kit board can be
purchased without the Maxim CMAXQUSB board.

MAX9768 EV Kit (continued)

DESIGNATION | QTY | DESCRIPTION

OPTIONAL COMPONENTS FOR CUSTOMER EVALUATION

Not installed, ceramic capacitors

1
C9, C10 0 (0603)

0.01uF £10%, 50V X7R ceramic
C11,C12 2 | capacitors (0805)

Murata GRM216R71H103K

0.22uF +10%, 25V X7R ceramic
C13,C15 2 | capacitors (1206)

Panasonic ECJ-3VB1E224K

0.01uF £10%, 16V X7R ceramic
capacitors (0603)
Murata GRM188R71C103K

C14,C16,C20 | 3

1uF £10%, 16V X7R ceramic

C17 1 | capacitor (0805)
Murata GRM21BR71C105K
1uF £10%, 10V X7R ceramic
C18 1 | capacitor (0603)

Murata GRM188R61A105K

*EP = Exposed paddle.

MAXIV

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642,

or visit Maxim’s website at www.maxim-ic.com.

rojenjeny

89.6XVIN



: MAX9768

Evaluate

MAX9768 Evaluation Kit/Evaluation System

Component Lists (continued)

MAX9768 EV Kit (continued)

Quick Start

Recommended Equipment

Before proceeding, the following equipment is needed:

4.5V to 14V DC, 3A power supply

Audio source (i.e., CD player, 1VRMS maximum output)
8Q speaker

MAX9768 EV system

MAX9768 EV kit
Maxim CMAXQUSB interface board

DESIGNATION | QTY DESCRIPTION DESIGNATION | QTY DESCRIPTION
100pF £5%, 50V COG ceramic U2 1| Maxim 12V low-dropout linear regulator
C19 1 | capacitor (0603) MAX1726EUK33+ (5-pin SOT23)
Murata GRM1885C1H101J — 8 | Shunts
J1 1 | 2x 10 right-angle female receptacle 0.250in x 0.500in 4-40 round nylon
J2 1| White RCA mono jack — 4 |spacers
J3-J6 4 | Binding posts, uninsulated — 4 | 4-40 x 0.375in nylon machine screws
JU1-JUS 5 |Single-row 3-pin headers — 1| PCB: MAX9768 Evaluation Kit+
Ju6 1 | 3-way-pin header
JU7,0U8 | 2 |2:pin headers MAX9768 EV Kit Files
L1 Lo > 60Q, 3A ferrite beads (0805)
‘ Murata BLM21PGB00SN 1 FILE DESCRIPTION
L3, L4 2 | Shorted with 0Q resistors (0603) INSTALL EXE Installs the EV kit files
) ’ on your computer
L5 L6 5 22uH, 1.9A inductors —
) TDK SLF10145T-220M1R9PF MAX9768.EXE Application program
R1 R5 2 | 10kQ +5% resistors (0603) FTD2XX.INF USB device driver file
R4 1 | 20Q £5% resistor (1206) UNINST.INI Ur}inSta”S the EV kit
10kQ £20% thumbwheel software
R6 1 potentlometer TROUBLESHOOTING._USB.PDF usB (jrlver installation
Panasonic EVL-HFAA05B14 help file

directly from the EV kit software. Text in bold and
underlined refers to items from the Windows 98SE/
2000/XP operating system.

Procedure for Stand-Alone Operation

The MAX9768 EV kit is fully assembled and tested.
Follow the steps below to verify board operation for
analog volume control. Do not turn on the power sup-
ply until all connections are completed.

1)

On the MAX9768 EV kit, make sure the shunts are in
the default positions (see Table 1).

(USB cable included) 2) Connect the positive terminal of the 4.5V to 14V DC
. . . power supply to the PVpD binding post, and the power-
° ?pgfgrL-JSSquggtd Windows 98SE/2000/XP PC with a supply ground terminal to the PGND binding post.

. . . . 3) Connect the 8Q speaker across the FOUT+ and
Note: In the following sections, software-related items FOUT- binding pbosts
are identified by bolding. Text in bold refers to items gp '

Component Suppliers

SUPPLIER PHONE WEBSITE

Murata Mfg. Co., Ltd.

770-436-1300

www.murata.com

Panasonic Corp.

800-344-2112

WwWw.panasonic.com

TDK Corp.

847-803-6100

www.component.tdk.com

Note: /ndicate that you are using the MAX9768 when contacting these component suppliers.

2
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4) Plug the audio source to the RCA jack. Table 1. MAX9768 EV Kit Jumper Settings
5) Turn on the audio source. JUMPER | SHUNT POSITION DESCRIPTION
6) Turn onthe 4.5V to 14V DC power supply. 53 Normal operation
7) Adljust the potentiometer R6 to change the speaker Jut 12 Speaker mute
volume. Ju2 1-2* Normal operation
Procedure for I2C Interface 2-3 Amplifier shutdown
o Volume Control . I°C Address: disabled, stand-
The MAX9768 EV kit is fully assembled and tested. 23 alone operation
Follow the steps below to verify board operation for 12C > :
volume control. Caution: Do not turn on the power Jus, Ju4 1-2 Aol R MR T
supply until all connections are completed. 1-2, 23 I°C Address: 1001 001x
1) Visit www.maxim-ic.com/evkitsoftware to download 2-3,1-2 I°C Address: 1001 010x
the latest version of the EV kit software, JUS 2-3* Stand-alone operation
9768Rxx.ZIP. 1-2 I°C volume control mode
2) Install the MAX9768 evaluation software on your 1-4* SYNC connected to GND
computer by running thq INSTAITL.EXE program. 1o SYNC connected to Vop
The program files are copied and icons are created U
in the Windows Start menu. 6 13 SYNC unconnected
3) On the CMAXQUSB board, ensure that the shunt of Open SYNC connected to external
JU1 is in the 3.3V position. clock
4) Carefully connect the boards by aligning the {.0% VoD supplied by on-board
MAX9768 EV kit's 20-pin connector with the 20-pin U7 LDO regulator
connector of the CMAXQUSB board. Open VDD supplied by an external
5) Ensure shunts on JU1, JU2, JU4, JU6, and JU7 are power supply
in their default positions (see Table 1). . In stand-alone operation:
6) Place the shunt on JU3 across pins 1-2. classic PWM modulation
7) Place the shunt on JU5 across pins 1-2. Jus Open In stand-alone operation:
8) Remove the shunt on JUS. filterless modulation
P
9) Connect the positive terminal of the 4.5V to 14V DC Open I'C interface control mode

*Default position.

the TROUBLESHOOTING_USB.PDF document
included with the software if you have any prob-
lems during this step.

15) Follow the directions of the Add New Hardware

power supply to the PVpp binding post, and the
power-supply ground terminal to the PGND binding
post.

10) Connect the 8Q speaker across the FOUT+ and
FOUT- binding posts.

ajenjeny
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) Plug the audio source to the RCA jack.

) Turn on the audio source.

) Turn on the 4.5V to 14V DC power supply.
)

Connect the USB cable from the PC to the
CMAXQUSB board. A Building Driver Database
window pops up in addition to a New Hardware
Found message. If you do not see a window that is
similar to the one described above after 30s, remove
the USB cable from the CMAXQUSB and reconnect
it. Administrator privileges are required to install the
USB device driver on Windows 2000/XP. Refer to

Wizard to install the USB device driver. Choose the
Search for the Best Driver for your Device option.
Specify the location of the device driver to be

C:\Program Files\MAX9768 (or the directory cho-
sen during installation) using the Browse button.

16) Start the MAX9768 EV kit software by opening its

icon in the Start menu. The GUI main window
appears, as shown in Figure 1.

17) Move the volume-control slider on the software win-

dow and verify that the speaker volume changes.
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_ Detailed Description of Hardware

The MAX9768 is a mono, switch-mode (Class D) audio
power amplifier. The EV kit is designed to be driven by
the lineout or headphone jack of a CD player, or direct-
ly connected to any audio source. A thumbwheel
potentiometer mounted on-board is provided to control
the volume. The volume can also be controlled by the
12C interface.

The EV kit has an on-board LDO (MAX1726) to power
the input buffers and the volume-control circuitry.

Preamplifier Gain Configuration
The preamplifier gain stage of the MAX9768 EV kit is
configured to 0dB. To avoid clipping at the amplifier
input stage, ensure input signals are < 1VRMsS. If input
signals are = 1VRMS, attenuate the input signal at the
preamplifier gain stage to avoid clipping at the pream-
plifier output. The preamplifier gain stage is defined as:

AV (preamplifier) = -R3 / R2

where R2 is in the 10kQ to 40kQ range.

Define the preamplifier gain such that the output of the
preamplifier is = 1VRMS (i.e., VIN X AV (preamplifier) =
1VRMs). Once the preamplifier gain is fixed, use the
amplifier’s volume-control block to set the clipping lev-
els at the output of the Class D amplifier.

Power Supplies
The power supply is applied on PVpp and PGND binding
posts. VDD is generated either by the on-board MAX1726
or by an external 3.3V power supply applied between the
VDD pad and PGND. See Table 2 for JU7 setting.

Table 2. JU7 Jumper Setting

JUMPER | SHUNT POSITION DESCRIPTION
1o On-board Vpp generated by
MAX1726
Ju7z :
Open User-provided 3.3V Vpp
power supply

*Default position.

Volume Control
Jumpers JU3, JU4, JU5, and JU8 select which volume-
control mode is used. See Table 3 for details.

Table 3. Control-Mode Setting

JUMPER | SHUNT POSITION DESCRIPTION
0.3 I°C Address: disabled, stand-
alone operation
Jug, Ju4 1-2 I°C Address: 1001 011x
1-2, 2-3 I*C Address: 1001 001x
2-3,1-2 I°C Address: 1001 010x
JUS 2-3* Stand-alone operation
1-2 I°C volume control mode
1.0 In stand-alone operation:
classic PWM modulation
Jus Open In stand-alone operation:
P filterless modulation
Open I°C interface control mode

*Default position.
Shutdown Mode

Jumper JU2 sets the amplifier in normal operation or
shutdown mode. See Table 4 for details.

Table 4. JU2 Setting

JUMPER | SHUNT POSITION DESCRIPTION
1-2* Normal operation
Ju2
2-3 Shutdown mode

*Default position.

Mute Control
Jumper JU1 controls the MUTE pin state. See Table 5
for details.

Table 5. JU1 Setting

JUMPER | SHUNT POSITION DESCRIPTION
2-3* Normal operation
JU1
1-2 Speaker muted

*Default position.

MAXI




MAX9768 Evaluation Kit/Evaluation System

Modulation Schemes
Jumper JU6 sets the output modulation scheme. See
Table 6 for detalils.

Table 6. JU6 Setting

JUMPER | SHUNT POSITION DESCRIPTION
14 Fixed-frequency mode with
fsw = 300kHz
10 Spread-spectrum mode with
fs = 300kHz +7.5kHz
Jue 13 Fixed-frequency mode with
fs = 360kHz
Fixed-frequency mode with
Open fg = 1/4 external clock
frequency

*Default position.

__Detailed Description of Software

To start the MAX9768 EV kit software, double-click the
MAX9768 EV kit icon created during installation. The
GUI main window appears, as shown in Figure 1. Wait
approximately 2s while the MAX9768 EV kit software
connects to the CMAXQUSB board and automatically
detects the 12C address of the device.

On the left side of the window, the scrollbar is used to
increment/decrement the speaker volume by one step.

On the right side of the window, a user can manually
change the device 12C address, set volume directly by
programming the volume register, and set the modula-
tion mode.

EHAXEI?EE Evaluation Software

Output Volume Level

MUTE
+9.5 dB[<]

MUTE

M= E3
Set 12C Adress:
1001 - 0010 (0x92) I
Set Volume Directly:
Mute -

Set Classic PWM Modulation

Set Filterless Modulation

Reset EVKIT

Interface Diagnose

About ..

Exit

MAXIM

Max3768 EVEIT found,

|2C Address 1z 0292, )

Figure 1. MAX9768 Evaluation Software Main Window

MAXIW
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Figure 2. MAX9768 EV Kit Schematic
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Figure 3. MAX9768 EV Kit Component Placement Guide—Component Side

MAXIW 7

ajenjeny

89.6XVIN



: MAX9768

Evaluate

MAX9768 Evaluation Kit/Evaluation System

Figure 4. MAX9768 EV Kit PCB Layout—Component Side
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Figure 5. MAX9768 EV Kit PCB Layout—Solder Side

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 9

© 2007 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products, Inc.

rojenjeny

89.6XVIN




<<
  /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


