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QUALIFICATIONS  1.00 DM — 4.00 Py MECHATRONICS
2011 HIGHER

100 marks are allocated to this paper.

Attempt all questions in Section A (50 marks).

Attempt any two questions from Section B (50 marks).

Use labelled diagrams and sketches to illustrate your answers where appropriate.
All calculations must be supported by working.

A PLC datasheet is included for questions 5 and 13.

A Flowchart symbol sheet is included for questions 6, 11 and 13.

Worksheets are provided for questions 4, 6, 10 and 13.
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SECTION A Marks
Attempt ALL questions in this Section (50 marks).

1. (a) State one type of pressure sensor that could be used in a Mechatronic System. 1

(b) With the aid of a simple sketch, briefly describe the basic operation of the sensor

chosen in Q1(a). 2
(¢) State two appropriate applications for the sensor chosen in Q1(a). 2
(5)
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2. 'The diagram in Figure Q2 shows the basic architecture of a microcontroller. Some

elements have been labelled with the letters A, B and C.

(a) State which one of the rows in the Table Q2(a) correctly lists the names of the
elements labelled A, B and C in Figure Q2.
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Control bus

\

Figure Q2

)
)

Row |Element A is the ... Element B is the ... Element C is the ...
1 Input Unit Memory Unit Data Bus
2 Output Unit Memory Unit Address Bus
3 Output Unit Microprocessor Unit Data Bus
4 Input Unit Microprocessor Unit Address Bus

()

(o)

Statement 1: 'The data flow is omni-directional on an address bus.

Table Q2(a)

State which one of the following three statements below correctly describes the
nature of the data flow on the address bus in a microcontroller.

Statement 2: The data flow is bi-directional on an address bus.

Statement 3: The data flow is uni-directional on an address bus.

[X028/301]
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A mechatronic control system is used within an industrial environment.
Excluding cost, state two advantages that a Personal Computer (PC) based
system has over a hard wired system.

[Turn over
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Marks

3 -
2
g )
s
Robot A Robot B

Figure Q3(a)

(a) State the robot geometry and the number of axes of movement for Robot A. 2

(b) State the robot geometry and sketch the work envelope for Robot B. 2

(¢) Give two examples of different types of robot end effector. 1
(5)
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4. 'Table Q4(a) shows a selection of codes used in Mechatronic Systems.

Decimal Code name Code name Code name
= natural binary | = =
0 0000 0000 0000 0000
1 0001 0001 0000 0001
2 0010 0011 0000 0010
3 0011 0010 0000 0011
4 0100 0110 0000 0100
5 0101 0111 0000 0101
6 0110 0101 0000 0110
7
8 1000 1100 0000 1000
9 1001 1101 0000 1001
10 1010 1111 0001 0000
11 1011 1110 0001 0001
12 1100 1010 0001 0010
13 1101 1011 0001 0011
14 1001 0001 0100
15 1111 1000 0001 0101
Table Q4(a)

(a) On Worksheet Q4(a), complete T'able Q4(a) by:

(1) 1inserting each of the two missing code names;

(i1) inserting each of the four missing code values.

() An encoder disc has 1080 equally spaced slots. On Worksheet Q4(b), calculate
the angular resolution in degrees of the encoder disc.

[Turn over
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A mechatronic control system uses a Programmable Logic Controller (PLC).

Ladder Diagram QS5 shows part of the PLLC program.

Describe the operation of L.adder Diagram Q5 starting from the press (and release)
of the STAR'T button, X0.

Note: the inserted PLC Datasheet Q5/Q13 gives the PLC instruction set.

[X028/301]
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Timeout = 45 sec

Ladder Diagram Q5
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6. Figure Q6 illustrates a component sorting system.
Marks

Actuator 1
Sensor B

Sensor A

/ Actuator 2

Pass bin

Fail bin

Rework bin
Figure Q6
The system operates as follows:

* Before being placed on the conveyor, each component is previously tested and
identified as “Pass”, “Fail” or “Rework”.

» After identification, one component is placed on the conveyor at point X every
20 seconds.

* If the component detected by Sensor A is a “Pass”, then it is pushed into the Pass
bin by Actuator 1.

e If the component detected by Sensor B is a “Fail”, then it is pushed into the Fail
bin by Actuator 2.

* “Rework” components continue on into the Rework bin.
* Each actuator requires retraction after operation.

¢ The conveyor runs continuously.

On Worksheet Q6, sketch a flowchart which shows the operation of the automated
sorting system for one component. The first part of the flowchart has been completed

and is shown in Figure Q6(a). (5)

‘ Start '
V‘

Sensor A detects N
component?

Y
Figure Q6(a)

Note: the inserted Flowchart Symbol sheet Q6/Q11/Q13 gives a suitable
selection of Flowchart Symbols.
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Marks
7. (a) Describe with the aid of a sketch the term “ON/OFF control” with specific

reference to an oven temperature control system. 2
(b) Briefly describe each of the three elements of PID control. 3
(5)

8. Figure Q8 illustrates a coded disc for use in an optical rotary absolute encoder.

Figure Q8

(a) ldentify the code represented on the disc in terms of:
(1) code type;
(i1) number of bits. 2

(b) State the main problem with using this disc code type and state one solution to

this problem. 2
(¢) Describe one method of improving the resolution of this type of coded disc. 1
(5)
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9. An automated hand dryer, shown in Figure Q9, consists of a controller, a proximity
sensor, a heating element, a power on indicator and a motorised fan. The system is
designed to blow warm air for 1 minute after the sensor is activated and then stop
automatically. The heating element is interlocked to the motorised fan and it cannot
operate until the fan is running. The heating element is switched off 5 seconds
before the fan is stopped.

Power on

/ indicator

Motor

% Fan

Controller

Heating
Y \ element

Proximity
sensor

Figure Q9

(a) Create a table that clearly identifies all inputs, outputs and timing events in the
above system. 3

(b) State and briefly describe a suitable additional sensor that could be included to
sense if the air flow has been reduced. 2

)

[Turn over
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10. 'This question consists of a series of multiple choice questions and answers for a
number of mechatronic related themes. On Worksheet Q10, answer the multiple
choice question by putting a tick in the correct box.

(a)

(b)

(o)

(d)

(e)

[X028/301]

A bimetallic strip is a device used to sense

a

b

Q.

temperature
pressure
flow

force

level.

A PID control system

o

o

(o

is an open loop system
is a closed loop system
has no feedback

runs with a large offset

uses ON/OFF control.

An example of a tactile sensor is

o

o

Q.

an electric motor

a micro switch

a thermocouple

a Light Emitting Diode

a Hall effect device.

A solenoid i1s

a
b

@)

Q.

a sensor
a type of pneumatic motor
a control strategy

a mechatronic actuator

a coding system.

N [ I [ I I

A strain gauge is a device used to sense

a
b

C

(oW

time

heat

force
speed
light level.

[END OF SECTION A]
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[Turn over for SECTION B]
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SECTION B

Attempt any TWO questions in this Section (50 marks).

Each question is worth 25 marks

11. Figure Q11 shows a simplified schematic diagram of a semi-automated workstation that
produces a small game which will be placed in a breakfast cereal box.

T'wo robots are used to assemble the small game. Robot 1 is a revolute robot which
picks and places the supplied parts from the feeders. Robot 2 is a Cartesian robot which
applies adhesive to Part A at an appropriate stage during the assembly process.

Part A Feeder
Robot 2

Part B Feeder

T

Assembly jig

Part C Feeder Ball bearing

feeder

Exit
conveyor

Robot 1 e Z@ ¥ }
Xz L

Part A Part C Q

3 ball %6
bearings ©

Part B
ar \/
Figure Q11

The sequence of operation for the assembly of one game is as follows:

* Robot 1 selects Part A from feeder and places it in the assembly jig.
* Robot 1 selects Part B from feeder and places it in Part A.

* Robot 1 selects three ball bearings from the ball bearing feeder and places them into
Part A and then Robot 1 goes to its home position.

* Robot 2 applies adhesive to Part A and then Robot 2 goes to its home position.
* Robot 1 selects Part C from feeder and places onto Part A.
* Robot 1 applies pressure to the assembly for 5 seconds while the adhesive cures.

* Robot 1 removes the assembled game from the jig and places it on the exit conveyor
and then goes to its home position.

The ball bearings are supplied using the ball bearing feeder and are suitably presented
for the gripper to lift three balls at the same time.
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11. (continued)

(a) Robot 1 is a revolute robot.

(1) Give one reason why this may be considered a good choice of robot type
for this application. 1

(11) Sketch the work envelope for a revolute robot. 1

(i11) Robot 1 uses small electric motors for the joint drives. State two reasons
why electric motors are a suitable choice for this robot. 2

(b) Sketch a flowchart of the system for one complete cycle of assembly. Start with
both robots at their home positions, the assembly jig empty and all the feeders
having an adequate supply of parts. 4

Note: the inserted Flowchart Symbol sheet Q6/Q11/Q13 gives a suitable
selection of Flowchart Symbols.

(¢) A gripper is required for Robot 1 that can pick and place the three ball bearings
and also be able to detect if all three parts are present in the gripper. Sketch and
briefly describe a suitable design for the gripper. 4

(d) Identify two safety issues that arise when designing automated workstations
and state how each issue could be resolved. 4

(e) At present the feeders for Parts A, B and C have to be manually checked to see
if any of them are empty. The system is to be enhanced to include hardware to
sense if any of the three part feeders are empty and alert the operator. Briefly
describe how the enhancement would work and list the additional hardware
required. 4

(f) Briefly describe how the time and the pressure applied to Part C could be sensed
while the adhesive cures. 2

(g) The small game will not function correctly if the three ball bearings are not
enclosed within the assembly. Suggest and describe a suitable system which
could be used to check if the three ball bearings are inside the game before
Part C is glued in position. 3

(25)

[Turn over
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12. Figure Q12 shows a schematic diagram of a filler, capper, labeller and packaging
robot used as part of a drinks bottling plant.

T'he clean empty glass bottles travel along the conveyor system and are filled, capped
and labelled at the appropriate station. 'The process at the filling station takes
3 seconds.

Filling Station

Labelling Station

Packaging

Optical belt

movement \
sensor

Capping Station %

Figure Q12

(a) Choose and briefly describe a suitable sensor which would allow the amount of
liquid in the filled bottle to be sensed. 2

(b) 'The conveyor moves the bottles 80 mm every 3 seconds. On the edge of the
conveyor belt, holes are placed every 2 mm to enable optical counting of the
belt movement. Calculate how many binary data bits are required to count the
number of holes passing the optical sensor every three seconds. 3

(¢) 'The capping unit is a pneumatic crimping system which places and squeezes the
caps on the bottles.

(1) Give two reasons, other than cost, why pneumatics is a suitable choice for
this physical process and working environment. 2

(i1) The pneumatic crimping system incorporates a single acting cylinder.
escribe the term “single acting” with reference to pneumatic actuators.
D be the t “single acting th ref to p t tuat 1

(d) The bottle labels are applied by rotating each bottle through 300 degrees at the
labelling station. Sketch and briefly describe a suitable actuator system which
would enable this rotary action to be carried out. 3
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12. (continued)

(e) 'There is a small buffer station which allows the filled bottles to collect. The
Cartesian packaging robot then transports three bottles at a time into the

packing case.

(1)
(i1)

VBN Y

(i)

(@ )

(i)

[X028/301]

Sketch the work envelope for a Cartesian robot.

List four considerations you would take into account when designing an
end effector for the packaging robot to carry out the pick and place task.

Outline two safety hazards associated with the automated bottling plant
process and how each may be addressed at the design stage.

Briefly describe two practical issues, in addition to safety issues, which
could arise when actuating and sensing within an environment containing
liquids, glass and a final product destined for human consumption.

The system is to be enhanced to include hardware to sense if there is any
liquid leakage or spillage, to stop the system and alert the operator. List
the additional hardware required and briefly describe how the enhancement
would work.

Briefly describe the basic operation of a suitable sensor which could be
used in Q12(g)(1) for this modification.

[Turn over
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13. Figure Q13 shows a simplified PLLC controlled industrial car crusher.

Lid of crusher

Stage 3

complete
sensor X3

Stage 1 Hydraulic Ram Y1

Stage 2

Hydraulic
Ram Y2

Stage 1 complete
sensor X1

Stage 2 complete
sensor X2

Stage 3 p
Hydraulic Push

Ram Y3 button
X0 PLC

Figure Q13

T'he crusher operates as follows:

The lid of the crusher is opened and a car is placed in the crusher.

A push button is used to start the crusher sequence. It is connected to PLLC
input XO0.

On pushing the button (X0) the Stage 1 hydraulic ram (Y1) is “latched” on and
the lid closes over the car.

Stage 1 complete sensor is connected to PLLC input X1, this senses when the
hydraulically operated 1id is closed. The Stage 1 hydraulic ram remains fully
extended in this position.

When X1 is activated the Stage 2 hydraulic ram (Y2) is “latched”.

Stage 2 complete sensor is connected to PLLC input X2, this senses when the
Stage 2 crushing is complete. The Stage 2 hydraulic ram remains fully extended
in this position.

When X2 is activated the Stage 3 hydraulic ram (Y3) is “latched”.

Stage 3 complete sensor is connected to PL.C input X3, this senses when the car
is finally a cube shape.
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13. (continued)

*  When X3 is activated all three hydraulic rams are unlatched and retracted in
preparation for the removal of the crushed car and the loading of the next car.

* After the car is crushed, its weight is sensed.
*  'The process is now complete until the start button is pressed again.

*  The three hydraulic rams have their own hydraulic control circuitry which
means each ram extends when the PLLC sends a control signal for them to extend
and automatically retracts when that extend control signal is removed.

(a) On Worksheet Q13(a) complete I/O allocation table for the PLLC.
Note: the inserted PLC Datasheet Q5/Q13 gives the PLC instruction set. 3

(b)) On Worksheet Q13(b), draw a flowchart of the complete car crusher system
that shows the process flow from when the start button is pressed to the point
where the crushing is completed and all the hydraulic rams are retracted.

Note: the inserted Flowchart Symbol sheet Q6/Q11/Q13 gives a suitable
selection of Flowchart Symbols. 6

(¢) On Worksheet Q13(c), Ladder Diagram Q13(¢) shows the initial rung of the
PLC program. Modify the Ladder Diagram to ensure that the hydraulic ram
continues to apply the crushing force after the Start button is released. 1

X0
i (v

Ladder Diagram Q13(c)

(d) Making reference to the diagram you modified in Q13(¢), add a rung to your
Ladder Diagram on Worksheet Q13(c) that would latch the operation of the
Stage 2 hydraulic ram Y2 when triggered by the closure of X1. 3

(¢) On Worksheet Q13(e) sketch a Lladder Diagram of the final PLLC program.
Ensure your Ladder Diagram includes the operation of Stage 3 crushing and
all three rams are retracted. Briefly describe the operation of Stage 3 and the
retraction of rams. 4

(/) The closed position of the crusher lid is detected by a sensor. In your workbook,
suggest a suitable sensor and briefly describe its operation. 2

(g) An electric motor drives the hydraulic pump. A system malfunction can cause
the motor to overheat. State two types of temperature sensor which could be

used to sense the motor temperature. Briefly describe the operation of one of
your chosen sensors. 3

[Turn over for Question 13(h) and (i) on Page eighteen
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13. (continued)

(k) When the crushing process is complete, a method of measuring the weight of the

crushed car is required. State a suitable sensor for measuring this weight. 1
(z) State two safety issues associated with this car crushing system. 2
(25)

[END OF QUESTION PAPER]
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PLC Datasheet Q5, Q13

PLC Programming Details for Ladder Diagram Programming

Functions
Function Function Function Function operand
type symbol name (see following table)
oo v
e | —4 N et xv
Output (OUT) Output M,Y
Timer | Tmer Timer T
Timeout = ? sec
End [END]
Operands
Operand Range Type
X 0-7 Input (I/P) terminal contact
Y 0-7 Output (O/P) terminal contact
M 0-49 Memory/auxiliary contact
T 0-49 Timer

The timer functions begin a timeout for the set duration of time. When timeout occurs,
the timer contact(s) are activated. If continuity of the timer rung is broken during timeout,

the timeout will immediately reset.

[X028/301] Page one (Insert)



Flowchart Symbol Sheet Q6, Q11, Q13

The following table shows a selection of Flowchart Symbols suitable for use in
answering the questions.

Symbol Use

Starting Point for

the flowchart

Process / Action Box

Decision Box

Ending Point(s) for
End the flowchart
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Worksheet Q4

(a) Complete Table Q4(a) by:
(1) inserting each of the two missing code names;

(11) inserting each of the four missing code values.

Decimal Code name Code name Code name
= natural binary | = =
0 0000 0000 0000 0000
1 0001 0001 0000 0001
2 0010 0011 0000 0010
3 0011 0010 0000 0011
4 0100 0110 0000 0100
5 0101 0111 0000 0101
6 0110 0101 0000 0110
7
8 1000 1100 0000 1000
9 1001 1101 0000 1001
10 1010 1111 0001 0000
11 1011 1110 0001 0001
12 1100 1010 0001 0010
13 1101 1011 0001 0011
14 1001 0001 0100
15 1111 1000 0001 0101
T'able Q4(a)

(b) An encoder disc has 1080 equally spaced slots. Calculate the angular resolution in
degrees of the encoder disc.

Angular Resolution =

[X028/302] Page two



Worksheet Q6

Actuator 1
Sensor B

Sensor A

/ Actuator 2

Pass bin

Fail bin

Rework bin

Figure Q6

Sketch a flowchart which shows the operation of the automated sorting system shown in
Figure Q6 for one component. The first part of the flowchart has been completed and is
shown in Figure Q6(a).

‘ Start '

4

Y

Sensor A detects
component?

Figure Q6(a)

Note: the inserted Flowchart Symbol sheet Q6/Q11/Q13 gives a suitable selection
of Flowchart Symbols.
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Worksheet Q10

10. 'This question consists of a series of multiple choice questions and answers for a
number of mechatronic related themes. Answer the multiple choice question by
putting a tick in the correct box.

(a) A bimetallic strip is a device used to sense
a temperature
b pressure
flow
d force
e level.

(b) A PID control system

a is an open loop system
b is a closed loop system
has no feedback
d runs with a large offset

e uses ON/OFF control.

(¢) An example of a tactile sensor is
a an electric motor
b a micro switch

a thermocouple

Q.

a Light Emitting Diode

e a Hall effect device.

(d) A solenoid is

oo OOooE Ohoon Ooooe

a a sensor
b a type of pneumatic motor
c a control strategy
d a mechatronic actuator
e a coding system.

(e) A strain gauge is a device used to sense
a time |:|
b heat I:'
C force |:|
d speed |:|
e light level. I:I
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Worksheet Q13

(a) Complete I/O allocation table for the PLLC.

Note: the inserted PLC Datasheet Q5/Q13 gives the PLC instruction set.

[X028/302]

Input Output Timer
Stage 1
hydraulic Y1
ram
[Turn over
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Worksheet Q13 (continued)

(b) Draw a flowchart of the complete car crusher system that shows the process flow
from when the start button is pressed to the point where the crushing is completed
and all the hydraulic rams are retracted.

START

Note: the inserted Flowchart Symbol sheet Q6/Q11/Q13 gives a suitable
selection of Flowchart Symbols.
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Worksheet Q13 (continued)

(¢) Ladder Diagram Q13(¢) shows the initial rung of the PLC program. Modify the
Ladder Diagram to ensure that the hydraulic ram continues to apply the crushing
force after the Start button is released.

Note: the inserted PLC Datasheet Q5/Q13 gives the PLC instruction set.

X0

X3

Ladder Diagram Q13(¢)

(d) Making reference to the diagram you modified in Q13(¢), add a rung to your Ladder
Diagram that would latch the operation of the Stage 2 hydraulic ram Y2 when
triggered by the closure of X1.

[X028/302]
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Worksheet Q13 (continued)

(e) Sketch a Ladder Diagram of the final PLLC program. Ensure your LLadder Diagram
includes the operation of Stage 3 crushing and all three rams are retracted.

Briefly describe the operation of Stage 3 and the retraction of rams.

[END OF WORKSHEETS]

[X028/302] Page eight



	X028-301_H_Mechatronics_QP_2011
	X028-301_H_Mechatronics_DS_2011
	X028-302_H_Mechatronics_Worksheet_2011


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /3Of9Barcode
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /3Of9Barcode
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /3Of9Barcode
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 [595.276 841.890]
>> setpagedevice


