
INTERNATIONAL JOURNAL OF KIMICS, VOL. 8, NO. 5, OCTOBER 2010 591

Abstract— Control devices perform various works for us 

in many areas. The device is being utilized for precision 

movement of certain object. In as much as control devices 

are activated by means of motors, motor control is 

important.[1][2] Generally, servo motors capable of 

precision control are more frequently used than DC motors. 

Use of 3 motors allows 3- way movement. Medical 

controllers for surgical operation require high precision. 

[3][4][5][6] AX-12, a servo motor can realize various types of 

movement. AX-12 can be easily manufactured in the form of 

a robotic arm and has features that MCU and its peripheral 

circuits are simple. For precision movement, 3 motors can be 

controlled by use of a single joystick and 2 buttons, with 

movement angles being adjusted by having preset values in 

the program changed.[7][8] 

By virtue of this study, we have realized small precision 

robotic arm system utilizing single joystick and 2 buttons. 

This system can control the robotic arm in the direction 

desired by the user. The system has been designed such that 

a joystick controls 2 motors with the remaining motor being 

controlled by a button. Single MCU is tasked with both 

control and movement.[9] We have shown precision robotic 

arm system in the Figure contained in the conclusion part 

and made reference to results of analysis in there. It has also 

been demonstrated that the system can be utilized in the 

industry.[8]  

 

 

Index Terms— Precision Arm, AX-12, Stick Controller 

 

 
I. INTRODUCTION 

 

With the era of ubiquitous coming on, people have 

largely been developing and manufacturing systems of 

low power consumption, the smallest in size, convenience, 

speediness and guaranteeing easy use with little regard to 

their location. Precision controller for medical use being a 

mini-version of robotic arm can be activated by 3 servo 

motors.[2] As a servo motor has an advantage that it can 

control with precision RPM and rotating angle, it can be 

adequately used in a system configured in the form of a 

robotic arm. A controller like this uses a joystick and 2 

buttons, which can respectively control each of 3 servo 

motors. For servo motor, we have adopted AX-12 motor 

which is easy to manufacture and control by Atmega 

128.[9] 

 

 
II. CONTROLLER H/W 

 

2.1 AX-12 Composition 

AX-12 is a module type smart actuator integrating all 

of the reducer, driver, control unit and network into a 

single system. Though compact in size, it can produce big 

torque and is built with special material which withstands 

strong external force. It is also capable of self-recognition 

and control of internal conditions including changes in 

internal temperature and/or voltage of power supply.[7][8]  

Its operation angle is 300˚ and its input operating voltage 

is 7V or 10V. ID value can be assigned to each motor 

which means 254 values ranging from 0 to 253 can be 

respectively assigned to each of 254 motors. Pin 

assignment for AX-12 motor is as shown in Figure 1. 

 

 

Fig. 1. AX-12 Pin Assignment 
 

The controller for activation of AX-12 is required to 

support half Duplex UART of TTL level. Accordingly, 

Atmega 128 has been used as main controller with 

transmission speed of 9600 bps.[7][8] 

 

2-2. Main Controller Interface 

For control of AX-12, main controller UART signal 

should be converted into half duplex type meaning a serial 

transmission method whereby TXD and RXT cannot be 

performed simultaneously. This is generally used for a 

single BUS which accommodates multiple communication 

devices.[7][8] With multiple devices connected to a single 

BUS, all the other devices should remain in input state 

while one transmits. Data signal direction of TXD and 

RXD of TTL level is determined according to the level of 

DIRECTION-PORT as follows. With use of half duplex 

UART, multi-drop link type whereby multiple AX-12 is 

connected to a single node can be used. For this reason, 

protocol is required to operate in such a way that data 
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should not be transmitted simultaneously from several 

sources when AX-12 is under control.  

 

 

Fig. 2 Half Duplex UART Circuit 

 

Figure 2 shows a conversion circuit. The main 

controller controlling AX-12 sets transmission direction 

in input mode but in output mode while transmitting 

instruction packet. 74HC04 is a chip performing the 

function of an inverter and is tasked with signaling for 

control of AX-12. 74HC126 chip has 4 buffers and 

outputs “high” when 2 inputs are “high” When 

DIRECTION-PORT is “high” therefore; AX-12 is 

activated following TXD signal.[7][8]  

 

2. 3. Stick Controller 

Stick controller is user’s control device used to control 

AX-12. This device can be rotated 360˚ and is featured to 

turn back to the middle position when user takes its hands 

off the stick controller in Figure 3.  

 

 

Fig. 3 Direction with ID Nr. in AX12 Control device 

 

The stick controller is fitted with variable resistors 

showing voltage changes caused respectively by 

movement to the horizontal and the vertical axes. Position 

of the stick under control by user can be found by means 

of the voltage coming through variable resistors. 2 AX-

12’s used for the current system can be controlled by the 

stick controller in such manner that the horizontal and the 

vertical axes respectively controls AX-12 of ID “0” and 

AX-12 of ID “1” AX-12 of ID “3” can be controlled by 2 

buttons.[7][8]  

 

 

Ⅲ. CONTROLLER OF S/W 

 

3. 1. Communication Protocol 

Main controller and AX-12 communicate with each 

other transmitting packets back and forth. Type of packets 

includes instruction packet being transmitted from the 

main controller to AX-12 and status packet being 

transmitted the other way around. Instruction packet lets 

the main controller instruct AX-12 to move.[6][9]  

In the event an instruction packet with its MCU set in 

“ID=N” is transmitted from the system having multiple 

AX-12’s connected to single MCU, among multiple AX-

12’s only that one whose ID is N returns status packet and 

carries out instruction. AX-12’s protocol transmits, 

through asynchronous serial communication, 8 bit, 1 stop 

bit and none parity. Status packet is a packet returned by 

AX-12 to MCU in response to an instruction packet it has 

received. 

 

 

Fig. 4 Communication between AX-12 and MCU 
 

In case the main controller transmits an instruction 

packet with its ID set in “ID=N” from the system 

connected as shown in Figure 4, among multiple AX-12’s 

only that motor whose ID is N returns status packet and 

carries out the instruction.  

 

3. 2. Initial of System  

In Table 1 initialization function to activate AX-12 

includes “MCU_ initialize” function and “AX-

12_initialize” function as Table 1. “MCU_ initialize” 

function required to set up TXD and RXD pins connected 

to 74HC126 is used to set multiple pins connected to 

MCU. “AX-12 _ initialize” function is used for control set 

up by means of USRT and such control set up covers 

Baud rate of USART, RX-TX activation, data size and 

parity mode.  

 

TABLE 1.  

INITIAL PROGRAM FO CPU 

 

 

void AX_12_initialize(void) 

{ 

PORTE = 0X01; 

DDRE= 0X01; 

/* USART BaudRate 1Mbps (Double Speed Mode) */ 

UCSR1A = 0x02; 

/* Double the USART TX Speed */ 

UCSR1B = 0x08; 

/* TX Enable Set */ 

UCSR1C = 0x06; 

UBRR1H = 0x00; 

UBRR1L = 0x01; 

/* USART Character Size : 8 bit Set */ 

Delay_ms(200); 

/* Waiting AX-12 Power ON Initialization */} 
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Functions used for actual activation of AX-12 include 

“Set Position” for controlling AX-12 position and “Set 

Speed” for control of AX-12 Speed. Factors of “Set 

Position” function include motor ID values and position 

values; the latter can be set up in the range of 0 to the 

maximum of 1023. 

 

 

Fig. 5. AX-12 Position Table 

 

Figure 5 is the range of AX-12 movements and it 

shows that AX-12 moves by about 1˚ when its position 

value is approximately 3.  

Factors of “Set Speed” function include motor ID value 

and speed value. Speed values range from -1023 to 1023. 

With speed value set up in the maximum of 1023, AX-12 

can move at a speed of 114RPM, if power is sufficient. If 

speed is set to be 1, it is the minimum speed. If it is set to 

be 0, AX-12 moves at the maximum speed which can be 

attained under current working voltage.[8]  

 

3-3 ADC(Analog to Digital Convertor) 

An analog digital convertor (ADC) is required to show 

variable resistor’s voltage of the stick controller. Atmega 

128 has 8 channels of A/D convertor with 10 bit 

resolution power.[6][8] Analog data are input through 

port F and then connected to A/D converter via 

multiplexer. It is capable of 10 bit resolution and takes 13-

260us in conversion time. AD conversion results are 

aligned at either left or right side of AD converter data 

register for storage. Among registers related to A/D 

converter, ADMU X selects analog input channel on A/D 

converter, reference voltage source for A/D conversion 

and designates save format for conversion results. ADCH 

and ADCL registers are to save A/D conversion results 

and have different save format depending on whether 

ADLAR bit value of ADMUX register is ‘0’ or ‘1’ in 

Table 2. 

 

TABLE 2.  

ADMUX REGISTER 

7 6 5 4 3 2 1 0

REFS

1 

REFS

0 

ADLA

R 

MUX

4 

MUX

3 

MUX

2 

MUX

1 

MUX

0 

 

 

TABLE 3.  

SUBROUTINE FOR SETPOSITION AND SETSPEED 

 

 

 

Ⅳ. EXPERIMENT AND PERFORMANCE 

 

Table 3 shows position and speed in server routines. A 

small robotic arm has been configured by use of 3 AX-12 

motors. Stick controller controls 2 AX-12’s while the 

button switch does one AX-12. Once each motor has been 

activated by means of “Set Speed” or “Set Position” 

functions, delayed time should be compensated by a 

certain amount of 20millisecond. This has caused 

difficulties to smooth movement but precision movement 

has been achieved anyway. We have attempted to control 

3 AX-12’s with a stick controller but been able to control 

only 2 AX-12 motors to the horizontal and the vertical 

axes as each motor needs to move 2-ways. 2 button 

switches have been used for up and down position control 

of the remaining AX-12 motor. In figure 6 it shows the 

example of up-down movement ID2 using 1 button. 

Figure 7 is the experiment device for control arm. 

 

 

Fig. 6 The Example movement of ID 2 with AX12 

 

 

Fig. 7 Control Arm experiment device 

void SetPosition(unsigned char ID, unsigned int Pos) 

{unsigned char i, TxData[9]; 

TxData[0] = 0xff; 

TxData[1] = 0xff; 

TxData[2] = ID;  

// ID 

TxData[3] = 5;  

// Parameter Length 

TxData[4] = 0x03;  

// Write Instruction 

TxData[5] = 0x1e;  

//WriteAddress 

(P_GOAL_POSITION_L) 

TxData[6] = (unsigned char)(Pos & 0xff); 

TxData[7] = (unsigned char)(Pos >> 8); 
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Fig. 8 Comparison of movement between Jog-Stick and 

Arm 
 

Results of performance analysis are shown in Figure 8. 

For measurement of precision movement, an instruction 

bar has been attached to a jog stick and movement of the 

robotic arm coupled with joy stick movement has been 

measured. Movement was in error by less than 1% and we 

could observe precision movement. Error occurred against 

maximum movement of the jog stick due to change of 

internal resistance in the jog stick. With the use of 

precision jog stick, we could be able to realize a system 

virtually free from error.  

 

 

Ⅴ. CONCLUSIONS 

 

When we are unable to make precision movement in 

medical practices, support of precision control devices is 

indispensable. For precision control, we ordinarily need 

drive motors and high performance microcomputers to 

activate such motors.  

In this study, we have realized a control device in the 

shape of a robotic arm using AX-12 motors having 

characteristics of servo motors. Precision control of the 

device was made possible within less than 1% in error. 

The possibility of application of the device to medical 

operation equipment has been ascertained. With remote 

data transmission to the stick controller of the control 

section, precision remote control can be achieved. We 

have found out that it is possible to apply such technology 

to remote medical system and remote operation control. 
 

 

REFERENCES 

  
[1] L.B., Gueta, R. Chiba, J. Ota, T. Ueyama, and T. Arai, 

“Coordinated motion control of a robot arm and a positioning table 
with arrangement of multiple goals”, Automation Scienc and 
Engineering, 2008. CASE 2008, IEEE International Conference on, 
pp. 2252-2258, 2008 

[2] Craig J.J., “Introduction to Robotics : Mechanics and control”, 
Pearson Education Asia, 2004 

[3] Shilling R. J., “Fundamental of Robotics: Analysis and Control”, 
Prentice Hall if India Pvt. Ltd., 2002 

[4] Kleanthis Thramboulidis, ”Model Integrated Mechatronics-
Towards a new Paradigm in the Development of Manufacturing 
Systems” IEEE Trans. On Industrial Informatics, vol. 1, No. 1. Feb. 
2005 

[5] International Electro-technical Commission,(IEC), International 
Standard IEC61499, Function Blocks, Part1-Part4 IEC Jan. 2005 

[6] ATmega128 Data Sheet 

[7] 74HC04 Data Sheet 

[8] AX-12 Data Sheet 

[9] “Easy Learning about AVR ATmega128”, Ohm, Dong-Uk Shin, 

Chang-Hun Oh, 2008 

 

 

Heung-Kuk Jo Birthday: 02, December, 1955. I 
received the B.C. and M.S. Degree in Wireless 
Communication from Dong-A University, 
BUSAN, KOREA, in 1977 and 1979, 
respectively. I received Dr.-Ing.(PhD) Degree in 
Electrical Acoustic from Technical University 
Berlin, Germany in 1989. I am a Professor of 
the Department of Computer Information 
Engineering of DONG-SEO University from 
March 1992 to present. My areas of research 

include wireless communication and RFID system. I had a Industry 
Experience at SAMSUNG Electronics in SUWOON from February 
1990 to February 1992. E-Mail: hkjo@gdsu.dongseo.ac.kr 
 



<<
  /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
    /AmeriGarmnd-BT
    /AmeriGarmnd-BTBold
    /AmeriGarmnd-BTBoldItalic
    /AmeriGarmnd-BTItalic
    /Baskerville-BT
    /BernhardFashion-BT
    /Blippo-BlkBT
    /Bodoni-BdBT
    /Bodoni-BdBTItalic
    /Bodoni-BkBT
    /Bodoni-BkBTItalic
    /BroadwayEngraved-BT
    /BrushScript-BT
    /CentSchbook-BT
    /CentSchbook-BTBold
    /CentSchbook-BTBoldItalic
    /CentSchbook-BTItalic
    /CommercialScript-BT
    /Cooper-BlkBT
    /Cooper-BlkBTItalic
    /Courier10-BTBold
    /Courier10-BTBoldItalic
    /DomCasual-BT
    /Freehand591-BT
    /FuturaBlack-BT
    /FZWBFW--GB1-0
    /FZXKJW--GB1-0
    /GoudyOlSt-BT
    /GoudyOlSt-BTBold
    /GoudyOlSt-BTBoldItalic
    /GoudyOlSt-BTItalic
    /H_CIRNUM
    /H_EQSYM1
    /H_EQSYM2
    /H_HEBREW
    /H_KEYBD
    /H_MULTI1
    /H_MULTI2
    /H_PROSYM
    /HighlightLetPlain
    /Hobo-BT
    /JohnHandyLetPlain
    /LaBambaLetPlain
    /Liberty-BT
    /MBatang
    /MDotum
    /MekanikLetPlain
    /MGungHeulim
    /MGungJeong
    /MJemokBatang
    /MJemokGothic
    /MSugiHeulim
    /MSugiJeong
    /MurrayHill-BdBT
    /Newtext-BkBT
    /OCR-A-BT
    /OCR-B-10-BT
    /OdessaLetPlain
    /OrangeLetPlain
    /Orator10-BT
    /ParkAvenue-BT
    /PumpDemiBoldLetPlain
    /QuixleyLetPlain
    /RuachLetPlain
    /SandSm
    /SandTm
    /ScruffLetPlain
    /Swis721-BT
    /Swis721-BTItalic
    /TirantiSolidLetPlain
    /UniversityRomanLetPlain
    /VictorianLetPlain
    /WestwoodLetPlain
  ]
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


