HOBO® Pro v2 (U23-00x) Manual

The HOBO Pro v2 logger’s environmentally rugged case is designed for years of reliable use
in outdoor applications. It has enough memory to record over 42,000 12-bit measurements.

Fuonn- The U23-001 and U23-002 models also feature user-replaceable RH sensors.
I‘I“Bn P'n “2 .v.vt.pnnse\comp com
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The logger uses an optical USB communications interface (via a compatible shuttle or base
station) for launching and reading out the logger. The optical interface allows the logger to
be offloaded without compromising the electronics. The USB compatibility allows for easy
setup and fast downloads.

HOBO Pro v2 U23-001 shown

HOBO Pro v2 Logger

Models: U23-001
U23-002
U23-003
U23-004

Included Items:

e Clamp and mounting screws
e UV protective cap

Required Items:

e Coupler (COUPLER2-E) with
USB Optic Base Station (BASE-
U-4) or HOBO Waterproof
Shuttle (U-DTW-1)

e HOBOware Pro 2.2.1 or later

Accessories:

e RH sensor replacement kit for
U23-001 (HUM-RHPCB-1)

e RH sensor replacement kit for
U23-002 (HUM-RHPCB-2)

e Replacement cable/sensor for
U23-002 (CABLE-U23-002)

e Replacement UV protective
caps (U23-CAP)

Specifications

Temperature Sensor

Operation Range

Internal sensor: -40 to 70°C (-40 to 158°F)
U23-002 external temperature sensor: -40 to 70°C (-40 to 158°F)

U23-003 and U23-004 external sensors: -40 to 100°C (-40 to
212°F), with tip and cable immersion in fresh water up to 50°C
(122°F) for one year

Accuracy

+0.21°C from 0° to 50°C (£0.38°F from 32° to 122°F); see Plot A

Resolution

0.02°C at 25°C (0.04°F at 77°F); see Plot A

Response Time
(Typical to 90%)

U23-001 internal sensor: 40 minutes in air moving 1 m/sec
U23-002 external temperature sensor: 5 minutes in air moving
1 m/sec

U23-003 and U23-004 external sensors: 3 minutes in air moving
1 m/sec; 30 seconds in stirred water

Stability (Drift)

<0.1°C (0.18°F) per year

Relative Humidity Sensor (U23-001, U23-002 only)

Operation Range

0to 100% RH, -40° to 70°C (-40° to 158°F)

Exposure to conditions below -20°C (-4°F) or above 95% RH may
temporarily increase the maximum RH sensor error by an
additional 1%

Accuracy +2.5% from 10% to 90% RH (typical), to a maximum of +3.5%
including hysteresis. See Plot B for full range.
Resolution 0.03%

Response Time
(Typical to 90%)

U23-001: 40 minute in air moving 1 m/sec with protective cap
U23-002: 5 minutes in air moving 1 m/sec with protective cap

Stability (Drift)

<1% per year typical

Logger

Operation Range

-40° to 70°C (-40° to 158°F)

Real-time Clock

+1 minute per month 0° to 50°C (32° to 122°F)

Battery

1/2 AA, 3.6 Volt lithium, user-replaceable (HP-B)

Battery Life (Typical Use)

3 years with 1 minute or greater logging interval

Memory (Non-Volatile)

64K bytes memory (approx. 21,000 temperature and RH
measurements)

Materials

All models: ASA styrene polymer housing and mounting clamp;
polypropylene protective cap; Buna-N o-ring(s); U23-001, U23-002
only: ASA styrene polymer RH sensor cap; modified hydrophobic
polyethersulfone membrane
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Specifications (continued) L | |
= ACCUracy == e=Resalufion ‘
Cables U23-001: No cables 5075
U23-002: One 184 cm (6 ft) PVC cable; sensor diameter 1 cm (0.38 in.) :
U23-003: Two 184 cm (6 ft) PVC cables; sensor diameter 0.5 cm (0.20 in.) %
U23-004: One 184 cm (6 ft) PVC cable; sensor diameter 0.5 cm (0.20 in.) § 05 \
x
Environmental Electronics housing is NEMA 6P equivalent (tolerant of brief § \
Rating submergence); 3 095
[ —
Units with RH sensors are NEMA 4 equivalent (splash-resistant) < ey
Launch Modes Immediate start; delayed start "‘-...,_,_ _d
Logging Interval Fixed-rate or multiple logging intervals, with up to 8 user-defined logging 0,40 20 0 20 40 60
intervals and durations; logging intervals from 1 second to 18 hours T N
emperature (°C)
Offload Modes Offload while logging; stop and offload Plot A
Battery Indication Battery voltage can be viewed in status screen and optionally logged in 5
datafile. Low battery indication in datafile. -
R4
Weight U23-001: 57 g (1.5 oz); U23-002: 118 g (3.1 oz); U23-003: 138 g (3.7 oz); =
U23-004: 102 g (2.7 0z) % 3
Dimensions Housing measures 10.2 x 3.8 cm (4.0 x 1.5 in.) < 2
s
NIST Certificate Temperature certificate available for additional charge £ ;
<
c € The CE Marking identifies this product as complying with all relevant
directives in the European Union (EU). 0
0 20 40 60 80 100

Connecting the Logger

The HOBO Pro v2 requires a coupler (COUPLER2-E) and USB-
Optic Base Station (BASE-U-4) or HOBO Waterproof Shuttle
(U-DTW-1) to connect to the computer.

IMPORTANT: USB 2.0 specifications do not guarantee
operation outside the range of 0°C (32°F) to 50°C (122°F).

1. Install the HOBOware logger software on your computer
before proceeding.

2. Follow the instructions that came with your base station or
shuttle to attach the base station or shuttle to a USB port
on the computer.

3. Make sure the logger’s communications window is clean
and dry. (Use a clean, nonabrasive cloth, if necessary.) If the
logger is damp, wipe off excess moisture.

4. Attach the coupler to the base station or shuttle, then insert
the logger into the coupler with the ridge on the logger
aligned with the ridge on the coupler.

5. If you are using the HOBO Waterproof Shuttle, briefly press
the coupler lever to put the shuttle into base station mode.

6. If the logger has never been connected to the computer
before, it may take a few seconds for the new hardware to
be detected by the computer.

7. Use the logger software to launch the logger, check the
logger’s status, read it out, stop it manually with the
software, or let it continue to record data until the memory
is full. Or, use the HOBO Waterproof Shuttle to read out
and relaunch the logger in the field.

Refer to the software user’s guide for complete details on
launching, reading out, and viewing data from the logger.

Relative Humidity (%)
Plot B

HOBO PRO v2 LOGGER

Align ridges

Sensors

Communication LEDs

Coupler lever (for use with
HOBO Waterproof Shuttle)

Note: The first time you launch the logger, the deployment
number will be greater than zero. Onset launches the loggers to
test them prior to shipping.

Operation

A light (LED) in the communications window of the logger
confirms logger operation. (In brightly lit areas, it may be
necessary to shade the logger to see the LED blink.) This table
explains when the light blinks during logger operation:

When: The OK Light Does This:

Blinks once every one to four
seconds (the shorter the logging
interval, the faster the light blinks);
blinks when logging a sample.

The logger is logging

The logger is awaiting a
start because it was
launched in Start At
Interval or Delayed Start
mode

Blinks once every eight seconds
until logging begins

1-800-LOGGERS
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Sample and Event Logging

The logger can record two types of data: samples and events.
Samples are the sensor measurements recorded at each logging
interval (for example, temperature every minute). Events are
independent occurrences triggered by a logger activity, such as
Bad Battery or Host Connected. Events help you determine
what was happening while the logger was logging.

The logger stores 64K of data, and can record over 42,000
12-bit measurements.

Deploying and Protecting the Logger

e To clean the logger’s case, use a sponge
with warm, soapy water.

e—————

e Use the included clamp to mount the
logger to a surface. The clamp has two
holes for the screws, 44 mm (1.7 )

inches) apart. ‘

The clamp is slightly tapered to
accommodate the logger. Install the
clamp so the logger is oriented with the 7
communication window facing up or to \%
the side. This will prevent condensation ]
from pooling on the sensor or cable

grommet.
e A solar radiation shield is required if _\H
the logger with internal sensors or the
external sensors will be in sunlight at Drip Loop
any time.

e The U23-001 logger must be
mounted horizontally. If the U23-
001 logger is being deployed in a
solar radiation shield, it must be

-y

mounted horizontally as shown in T S

this diagram.

e When deploying a U23-002 logger,

A

the sensor must be mounted & Va
Va

j-

ll__|__|

vertically. If the sensor is being
deployed in a solar radiation

shield, it must be mounted H 1
vertically as shown in this diagram.

o [f the logger housing will be in sunlight, slide the included
protective cap over the logger communication window to
protect the window against UV light.

=

UV Protective Cap \
Drip Loop

e When mounting the logger, be sure to attach the logger so
the logger cable is not being pulled. Also leave about 5 cm (2
inch) of drip loop in the cable where it comes out of the
logger (as shown in the above diagrams) to prevent water
from entering the logger housing.

o |f there are chewing rodents or other cable hazards present,
the sensor cable should be protected in conduit.

e Periodically inspect the three desiccant packs located in the
logger cap. If they are not bright blue, dry them following the
instructions below.

To dry a desiccant pack, remove it from the logger cap and
leave in a warm (<70°C (158°F)), dry location until the bright
blue color is restored. (Refer to the “Battery” section for
instructions on removing and replacing the logger cap.).

If a desiccant pack remains pink and will not turn blue,
replace it with a new desiccant pack (DESICCANT1)

Replacing the RH Sensor

The RH sensor (on models U23-001 and U23-002) is protected
by an ASA styrene polymer cap and a modified hydrophobic
polyethersulfone fluid barrier membrane that allows vapor to
penetrate while protecting the sensor from condensation.

RH sensor performance may degrade over time. To replace the
RH sensor in your logger, refer to the diagram and instructions
for your logger.

U23-001 RH Sensor Replacement Steps

1. Turn the RH sensor cap counter-clockwise slightly and pull
to remove it. Discard the sensor cap, membrane, and o-ring.
Clean the sensor end of the logger.

Face-on view with spacer installed

Protective
Membrane

RH Sensor Board

RH Sensor O-ring

WARNING: Do not touch
the actual sensor (black
chip). Doing so may
compromise accuracy.

RH Sensor Cap

2. There may be a spacer installed on the RH Sensor Board.
Remove and discard the spacer.

3. Note the orientation of the small circuit board containing
the RH sensor. With a pair of needle-nose pliers, grip the
sensor board pins. Pull out and discard the board.

4. Use needle-nose pliers to hold the pins on the new sensor
board, push the board gently but firmly and install it in the
same orientation as the old board. Make sure it engages
with the pins inside the logger housing. Do not touch the
sensor itself; only touch the sides of the board.

5. Install the new spacer on the sensor board by placing the
spacer onto the third pin from the left (use the topmost
hole on the spacer instead of the center hole).

1-800-LOGGERS
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6. Make sure the o-ring is clean and seated properly, and set
the protective membrane on top (either side can face up).

7. Put the sensor cap back on. Push down and turn it slightly
clockwise to close it securely. Do not force it. If the cap does
not go on easily, the sensor may be installed incorrectly.
Check the sensor orientation and try again.

8. Check logger status in HOBOware to verify the RH reading.
U23-002 RH Sensor Replacement Steps

1. Grasp the cap and membrane and pull firmly. Discard them.

2. Note the orientation of the small circuit board containing
the RH sensor. Pull it out and discard it.

Cable from logger

Receptacle

RH sensor

RH sensor cap &
protective membrane

3. Holding the sides of the board only, push gently but firmly
to install the new sensor (HUM-RHPCB-2) in the same
orientation. WARNING: Do not touch the actual sensor
(black chip) itself; doing so may compromise accuracy.

4. Put the new sensor cap and membrane on. Do not force the
cap. If it does not go on easily, the sensor may be installed
backwards. Reverse the sensor and try again.

Battery

Typical battery life is about three years. Actual battery life is a
function of the number of deployments, logging interval, and
operation/storage temperature of the logger. To obtain a
three-year battery life, use a logging interval of one minute or
greater, and operate and store the logger at temperatures
between 0° and 40°C (32° and 104°F).

Frequent deployments with logging intervals of less than one
minute, and continuous storage/operation at temperatures
above 40°C, will result in significantly lower battery life. For
example, continuous logging at a one-second logging interval
will result in a battery life of approximately one month.

The logger can report and log its own battery voltage. If the
battery falls below 3.1V, the logger will record a “bad battery”
event in the datafile. If the datafile contains “bad battery”
events, or if logged battery voltage repeatedly falls below 3.3V,
the battery is failing and should be replaced before the next
deployment. To change the battery:

1. Turn slightly counter-clockwise and pull to remove the
protective cap. Loosen the cable grommet on the opposite
end, if the logger has an external sensor.

Communications

4.

6.

Carefully pull out the circuit board containing the battery.
(If the logger has an external sensor, you will probably find
it easier to push the cable(s) into the case to push the
circuit board out.)

Examine the desiccant packs that were packed into the
case. If the desiccant is not bright blue, put the desiccant
packs in a warm, dry place until the blue color is restored.

Cable from sensor (if applicable)

window

Circuit board

Grommet for cable
(if applicable)

Desiccant packs

Install a new 1/2 AA, 3.6 Volt lithium battery (part # HP-B).
The negative end of the battery must face towards the
communication LEDs.

Use a clean, dry cloth to wipe away any moisture inside the
case.

Push the board and the desiccant packs back into the case,
taking care not to bend the communication LEDs. Align the
board with the grooves inside the case. (If you try to put the
board in upside-down, the battery will get in the way.)

Make sure O-ring on the protective cap is still in place. It
should not be pinched, twisted, or trapping dirt or lint,
which could interfere with the protective cap. If you are
replacing it with a new O-ring from an RH sensor
replacement kit, discard the old O-ring and place the new
one into the same groove on the communications window.
Apply a small dot of lubricant from the grease packet
included in the kit on the O-ring. Spread the lubricant
around the O-ring just enough to moisten it while avoiding
getting it on the communications window.

Line up the bumps on the protective cap with the notches in
the logger’s case. Push and turn the cap slightly clockwise.
Pull the slack in the sensor cable(s) if applicable. Hand-
tighten the grommet and then turn an additional half turn
with a wrench (do not force).

A WARNING: Do not cut open, incinerate, heat above
100°C (212°F), or recharge the lithium battery. The battery
may explode if the logger is exposed to extreme heat or
conditions that could damage or destroy the battery case. Do
not dispose of the logger or battery in fire. Do not expose the
contents of the battery to water. Dispose of the battery
according to local regulations for lithium batteries.

1-800-LOGGERS (564-4377) » 508-759-9500
www.onsetcomp.com ¢ loggerhelp@onsetcomp.com

© 2010-2014 Onset Computer Corporation. All rights reserved. Onset, HOBO, and HOBOware are
trademarks or registered trademarks of Onset Computer Corporation.

Patent #: 6,826,664

10694-N MAN-U23




<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


