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		  Datasheet File OCR Text:


		     [AKD5602A]      2010/10   - 1 -                 1. general description  this manual explains that the function and the way of operating ak5602a evaluation board. this board enables writing and  reading of ak5602a?s registers and displaying of  the result of measurement and calculation.    2. system configuration  pc  current if sig(v1) v1inp vinn sig(i1) i1inp i1inn sig(v2) v2inp vinn sig(i2) i2inp i2inn sig(v3) v3inp vinn sig(i3) i3inp i3inn voltage if current if current if voltage if voltage if ak5602a photo coupler if usb controller controller block for  pc output power1 output power2 power  supply for ak5602a power supply for controllers ak5602a evaluation board block diagram usb connector   a kd5602a evaluation board for ak5602a

    [AKD5602A]      2010/10   - 2 - < hardware operating conditions >  (1) power supply to the evaluation board  there need two powers in the evaluation board. the one is for measuring block, ak5602a and the other is for if  block to a pc. the power plane and ground plane of measuring block and if block to pc are separated by photo  couplers on the evaluation board.  this separation is needed to prevent from causing possible damage to pc.  output power1 (dc: 3v or 5v) for ak5602a and output power2 (dc: 3v or 5v) for if block to the pc should be  connected to the power supply block of ak5602a evaluation board respectively.  when ac signal more than 100v is used as the voltage inputs to the evaluation board, ac source of output  power1 and output power2 may be separated to prevent from causing possible damage to the pc.    (2) the interface to voltage signal input and current signal input  voltage signal input: direct input intended for ac voltage such as 115 v power line or bnc input for signal  oscillator.  current signal input: direct input intended for ac current signal at secondary side of current transformer or bnc  input for signal oscillator. load resistors of ct on the board should be selected in the direct input connection.  the electrical interface of voltage input and  current input of ak5602a is differential.    < software operating conditions >    os: windows 2000 or xp  screen size: 1024 x 768  usb port: 1 channel    3. installation of software driver s, the system startup and the exit  3 - 1. installation of usb drivers (needed to execute only once)  (1)   connect a usb cable between a pc an d the evaluation board after dc power being applied to the evaluation  board.  (2)   if a message, ?new hardware is detected? appear s on the screen, install ak5602usb.inf file.  (3)   if the usb driver will have been installed successfu lly, the assigned communication port number will be  displayed at ak5602 evaboard serial port driver of com and lpt of device manager. this port number  must be selected when the software of the ak5602a system is started.    3 - 2.start up (normal operation)  (1) feed the power (+3v or +5v) the ak5602a evaluation board.  (2) connect a usb cable between the evaluation board and the pc.  (3) boot the software of ak_evatool_eng.exe    3 - 3.exit  (1) exit the program of the evaluation board system.  (2) pull out the usb cable from the evaluation board.  (3) pull out the power cables from the evaluation board.    3 - 4.others  countermeasures agains t abnormal conditions  when the evaluation board enters in a halt state, try  the start up sequence again after conducting the exit  sequence written above. 

    [AKD5602A]      2010/10   - 3 - 4. function summary  software processes running on pc are divided into three  software processes, which are initial mode setting process,  measuring process, calculating and drawing process.    4 - 1.initial mode setting process  (1) set the communication port address of usb for the eval uation board and the rated values of current and voltages  to be measured.  (2) set the initial value of registers of ak5602a and display the registers.  when setting values into registers, set a writing address a nd data in a hexadecimal format and press the ?writing?  button. when reading values from registers, set a reading address in a hexadecimal format and press the  ?reading? button. the modes of reset, stby and disable at ak5602a can be controlled by pressing  corresponding buttons. these buttons are toggle mode buttons.  (3) set the addresses of displaying data    4 - 2 .  measuring process  there are an instantaneous process and time  interval process in measuring processes.  the instantaneous process measures the  input signal of current and voltage w ith 62 samples per one cycle at 50hz  or 52 samples per one cycle at 60hz. time interval pr ocess measures the active and reactive power for every one  second. the instantaneous process measures the instanta neous current, instantaneous voltage, rms current, rms  voltage, input voltage frequency, instantaneous active power, instantaneous reactive power and instantaneous  apparent power every one second for 10 seconds (maximum is 30 seconds) (graph1). and the values of registers  being appointed are read out and displayed in the measured data screen.  time interval process measures total active power and  total reactive power by counting the number of rpo (tpo)  or rqo (tqo). it also measures the input voltage frequency, f1, f2 and f3 every one second for 10 seconds  (maximum is 30 seconds). furthermore, the value of power factor of each input, the phase between input voltage  and input current being derived from the power factor and temperature are measured every one second and  displayed (graph2). 

    [AKD5602A]      2010/10   - 4 - 4 - 3. calculation and drawing process  based on data acquired by measuring process, the result of calculation is displayed in a hexadecimal format at a  table and is displayed in a graph format.    (1) measured data displaying screen     v1rms v2rms - -          - - temp s1                      s2                      -                      -                                                                                        -                      s80                            1s 2s 3s 4s 5s 6s 7s 8s 9s 10s  f1_cnt            f2_cnt            f3_cnt            rpo            rqo            tpo            tqo           

    [AKD5602A]      2010/10   - 5 - (2) graph display on each input (graph1)  the waveform of an instantaneous voltage, instantane ous current, rms voltage, rm s current, instantaneous  active power and instantaneous reactive power and voltage input (fn) judged by the threshold value are  displayed for one cycle.    rms voltage & current inst. voltage & current f1 waveform input 1 f2 waveform input 2 f3 waveform input 3 inst. reactive power inst. active power inst. reactive power inst. active power rms voltage & current inst. voltage & current inst. reactive power inst. active power rms voltage & current inst. voltage & current  

    [AKD5602A]      2010/10   - 6 - (3) energy graph display  the value of total active receiving or  transmitting energy and total reactive receiving or transmitting energy  which are calculated from the counting number of rpo (tpo) and rqo (tqo) as well as power factor, angle  between voltage and current on each input, and the te mperature of the lsi are plotted in a same graph.    1s 2s 3s 4s 5s 6s 7s 8s 9s 10s 0.5 1.0 1.5 (kw) active energy reactive energy energy           1s 2s 3s 4s 5s 6s 7s 8s 9s 10s  active power  [rpo]            active power  [tpo]            reactive power[rqo]            reactive power[tqo]            power factor 1              1             power factor 2              2             power factor 3              3             temperature              

    [AKD5602A]      2010/10   - 7 - 5 ? 0. screen format    measured data displaying screen program boot start up screen main menu screen  set up button register reading / writing screen display data setting up screen measuring screen graphs in each phase screen energy graphs screen end screen "to display measured data" button "to display enegy graph" button "to display graphs in each phase" button "register reading / writing" button "to measure" button "end" button "no" button "yes" button program terminated "return" button "return" button "to set up displaying address" button "measuring / graph drawing" button "return" button "return" button "return" button "return" button

    [AKD5602A]      2010/10   - 8 - 5 - 1. start up screen          (1) communication port assignment  usb_i/f, which is used for the evaluation board should be assigned to one of communication ports.  assignment of communication port should be matched to one being assigned by the device driver.    (2) rated voltage and rated current  set the value of rated voltage and rated current, wh ich are used for the calculation of active energy and  reactive energy.    (3) the screen will jump to ?main menu screen?  after storing values being set by (1) & (2) when ?to set up?  button is pressed.  z   stored values will be displayed when the program is booted next time.  z   error message will be displayed when wrong setting is executed.  z   the communication port of pc for using usb port is initialized when ?to set up? button is pressed.   

    [AKD5602A]      2010/10   - 9 - 5 - 2. main menu screen         (1) the screen will jump to the ?register reading / writing sc reen? when ?register reading / writing? button is pressed.  (2) the screen will jump to the ?measuring / graph drawing sc reen?, where measuring of such routines as active power,  reactive power, instantaneous active power, instanta neous reactive power, rms voltage and rms current are  executed when ?measuring / graph drawing? button is pressed.  (3) the ak5602a evaluation board program will be terminated when ?end? button is pressed.   

    [AKD5602A]      2010/10   - 10 - 5 - 3 register reading / writing screen        before reading and writing ak5602a?s registers properly, it is requested to change the state of reset, standby and  disable into ?release? mode.    (1) register reading  it is possible to read values from registers of ak5602a by  writing a reading start address and reading end address in  a hexadecimal format and pressing ?reading? button. the maximum number of reading addresses successively is  eight. if the input end address is larger than (starting address + 8), the contents of addresses to be read are displayed  from the starting address to (starting address + 8).  (2) register writing  it is possible to write a value into registers of ak5602a  by writing a writing address a nd pressing ?writing? button.  (3) reading history  it is possible to display the history of data strings which have been read by ?register reading?. the reading history  can be cleared by pressing ?to clear history? button.  (4) reset block  ?to change? button is a toggle mode button. whenever the button is pressed, the mode of reset is changed. for  example, if the button is pressed in a reset mode, the  mode of reset is changed into a reset release mode.  (5) stby block  ?to change? button is a toggle mode button. whenever ?to change? button is pressed, the mode of stby is  changed. for example, when the button is pressed in a stby mode, the mode of stby is changed into a stby  release mode.  (6) disable block  ?to change? button is a toggle mode button. whenever ?to change? button is pressed, the mode of disable is  changed. for example, when the button is pressed in a disable mode, the mode of disable is changed into a  disable release mode.  (7) setting the addresse s of displaying data  the screen will jump to ?measured data displaying screen?  when ?to set up displaying address? button is pressed.  (8) the screen will jump to ?main menu screen?  when ?return? button is pressed.   

    [AKD5602A]      2010/10   - 11 - 5 - 4. display data setting up screen        (1) in this display data setting up screen, symbols of displaying 16bit data or 32bit data must be entered .the  maximum number of symbols to be displayed is 16.  (2) initial data display symbols are virms (16bit), v2 rms (16bit), v3rms (16bit), i1rms (16bit), i2rms  (16bit), i3rms (16bit), psum (32bit), qsum (32bit), ssum (32bit), pf1 (16bit), pf2 (16bit), pf3  (16bit), temp (16bit).  (3) regarding measuring period, an integer number betwee n 10 and 30 must be entered. initial number is 10.  (4) symbols of display data and measuring period are fixed after pressing ?to set up? button.  (5) the screen will jump to ?measuring scre en? when ?to measure? button is pressed.  (6) the screen will jump to ?main menu screen? when ?return? button is pressed. 

    [AKD5602A]      2010/10   - 12 - 5 - 5. measuring screen         (1) measurement will be started when ?to start measuring?  button is pressed. it measures each parameter for every  one second from 10 to 30 seconds. measurement won?t be started under the condition that all of reset, stby  and disable mode are released.  (2) the screen will jump to ?measured data displaying sc reen? when ?to display measured data? button is pressed.  (3) the screen will jump to ?active energy and reactive en ergy display screen? when ?to display energy graph?  button is pressed.  (4) the screen will jump to ?instantaneous waveforms  of voltage, current and power display screen? when ?to  display graphs in each ph ase? button is pressed.  (5) the screen will jump to ?main menu screen? when ?return? button is pressed.   

    [AKD5602A]      2010/10   - 13 - 5 - 6. measured data displaying screen         (1)   displaying data for one second to be selected from entered period can be specified by manipulating up/down button.  80 samples of data will be displayed for every measurement.  (2)   specified data will be displayed on the scre en when ?to display? button is pressed.  (3)   measured data which are specified by symbols are represented in either 16 bit hexadecimal data format or 32 bit  hexadecimal data format.  (4)   f1_cnt, f2_cont, and f3_cnt display the number of pulses for one second in hexadecimal format at f1, f2, and  f3 pin of the ak5602a respectively.  each number represents the dig itized frequency of each voltage input.  (5)   rpo, tpo, rqo, and tqo display the number of pulses for one  second in hexadecimal format at the respective pin of  the ak5602a. rpo and tpo represent      the number of puls es for one second of active energy. on the other hand,  rqo and tqo represent the number of pulses for one second of reactive energy.  (6)   display period (seconds) of data will be a period set by ?dis play data setting up screen?. the initial value of the period  is 10 seconds.  (7)   the screen will jump to ?measuring screen? when ?return? button is pressed.   

    [AKD5602A]      2010/10   - 14 - 5 ? 7. energy graph screen        based on the acquired data by the measurement, the numerical  value and the graph of active en ergy and reactive energy are  plotted. furthermore, the numerical value of power factor,  the phase angle between each cu rrent input and voltage input  and the temperature of the  lsi are also displayed.  here, power factor1 is pf1, power factor2 is pf2, and power factor3 is pf3.      (1)   active energy  active energy = the counting number of pulses for one second of rpo or tpo / 1000 * the rated current * the rated voltage  / 1000 [unit: kw]  the value of the rated voltage and current used in this equation is set at ?start up screen?.    (2)   reactive energy    reactive energy = the counting nu mber of pulses for one second of rqo or tqo / 1000 * the rated current * the rated  voltage / 1000 [unit: kw]    (3)   phase angle between each voltage  input and each current input          phase angle n = cos -1  pfn (arc-cosine pfn)  here, if the polarity of reactive power (most significant bit of  q1 value or q2 value or q3 value equals ?1?) is negative,  the phase angle n is represented in the negative value.    (4)   the screen will jump to the ?measuring screen?  when ?return? button is pressed.    

    [AKD5602A]      2010/10   - 15 - 5 ? 8. instantaneous waveforms of voltage, current and power display screen  based on the acquired data by the ?measuring screen?, the instantaneous value of each parameter per sample is plotted.  the value to be plotted is the instantaneous voltage, instantaneous current, rms voltage, rms current, instantaneous  active power, instantaneous  reactive power, instantaneou s apparent power, and fn.         (1)   displaying data for one second to be selected from entered period can be specified by manipulating ?up/down?  button.  (2)   specified graph will be displayed on the screen  when ?to display graph? button is pressed.  (3)   graphs to be displayed are selected by checking the ch ecking box of each graph. the following graphs can be  selected.  z   instantaneous voltage graph    z   instantaneous current graph  z   rms voltage graph  z   rms current graph  z   instantaneous active power graph  z   instantaneous reactive power graph  z   instantaneous apparent power graph  z   f1,f2,f3 frequency graph  (4)   instantaneous values of input1, input2, input3 are plotted on the screen.  (5)   the screen will jump to the ?measuring screen? when ?return? button is pressed.  (6)   displaying graph of each parameter:   z   input1 instantaneous voltage value : 16  bit ad conversion value of v1ad  z   input1 instantaneous current value : 18 bit ad conversion value of i1ad  z   input1 rms voltage value : 14 bit value of v1rms  z   input1 rms current value : 16 bit value of i1rms  z   input1 instantaneous active power value : 20 bit value of p1 active power  z   input1 instantaneous reactive power value  : 20 bit value of q1 reactive power    z   input1 instantaneous apparent    power value : 20 bit value of p1 rms power   

    [AKD5602A]      2010/10   - 16 - z   input1 f1 frequency : digital waveform at f1 pin of the lsi  z   input2 instantaneous voltage value : 16  bit ad conversion value of v2ad  z   input2 instantaneous current value : 18 bit ad conversion value of i2ad  z   input2 rms voltage value : 14 bit value of v2rms  z   input2 rms current value : 16 bit value of i2rms  z   input2 instantaneous active power value : 20 bit value of p2 active power  z   input2 instantaneous reactive power value  : 20 bit value of q2 reactive power    z   input2 instantaneous apparent    power value : 20 bit value of p2 rms power    z   input2 f2 frequency : digital waveform at f2 pin of the lsi  z   input3 instantaneous voltage value : 16  bit ad conversion value of v3ad  z   input3 instantaneous current value : 18 bit ad conversion value of i3ad  z   input3 rms voltage value : 14 bit value of v3rms  z   input3 rms current value : 16 bit value of i3rms  z   input3 instantaneous active power value : 20 bit value of p3 active power  z   input3 instantaneous reactive power value  : 20 bit value of q3 reactive power    z   input3 instantaneous apparent    power value : 20 bit value of p3 rms power    z   input1 f3 frequency : digital waveform at f3 pin of the lsi   

    [AKD5602A]      2010/10   - 17 - 6. jumper pins function table  jp# function  reference  1  voltage input 1 resistor selection (inline 400k  )  open when connected to the high voltage power line directly. 2  voltage input 1 resistor selection (pull down 1k  )  short when connected to the high voltage power line directly. 3  dvss-avss connection  normally open  4  voltage input 2 resistor selection (inline 400k  )  open when connected to the high voltage power line directly. 5  voltage input 2 resistor selection (pull down 1k  )  short when connected to the high voltage power line directly. 6  voltage input 3 resistor selection (inline 400k  )  open when connected to the high voltage power line directly. 7  voltage input 3 resistor selection (pull down 1k  )  short when connected to the high voltage power line directly. 8  current positive input 1 resistor selection (75  )  short when ct load is 150  .  9  current positive input 1 resistor selection (22  )  short when ct load is 44  .  10  current negative input 1 resistor selection (75  )  short when ct load is 150  .  11  current negative input 1 resistor selection (22  )  short when ct load is 44  .  12  vrefi selection  normally internal vref.  13  current positive input 2 resistor selection (75  )  short when ct load is 150  .  14  current positive input 2 resistor selection (22  )  short when ct load is 44  .  15  current negative input 2 resistor selection (75  )  short when ct load is 150  .  16  current negative input 2 resistor selection (22  )  short when ct load is 44  .  17  current positive input 3 resistor selection (75  )  short when ct load is 150  .  18  current positive input 3 resistor selection (22  )  short when ct load is 44  .  19  current negative input 3 resistor selection (75  )  short when ct load is 150  .  20  current negative input 3 resistor selection (22  )  short when ct load is 44  .  21  pwr1-pwr2(+5v) connection  normally open.  22 dgnd(pc)-dvss(ak5602a) connection  normally open.  23 dgnd(pc)-dvss(ak5602a) connection  normally open.  24  for debugging use  normally open.  25  operation by usb vbus power  normally open.     

    [AKD5602A]      2010/10   - 18 -                                     important notice    z   these products and their specifications ar e subject to change without notice.    when you consider any use or application of these produc ts, please make inquiries the sales office of asahi kasei  microdevices corporation (akm) or authorized distributors as to current status of the products.  z   descriptions of external circuits, application circuits,  software and other related information contained in this  document are provided only to illustrate the operation and application examples of the semiconductor products. you  are fully responsible for the incorporatio n of these external circuits, applicati on circuits, software and other related  information in the design of your equipments. akm assume s no responsibility for any losses incurred by you or third  parties arising from the use of these information herein . akm assumes no liability for infringement of any patent,  intellectual property, or other rights in the application or use of such information contained herein.  z   any export of these products, or devices or systems containing them, may require an export license or other official  approval under the law and regulations of the country of export pertaining to customs and tariffs, currency exchange,  or strategic materials.  z   akm products are neither intended nor auth orized for use as critical components note1)  in any safety, life support, or  other hazard related device or system note2) , and akm assumes no responsibility for such use, except for the use  approved with the express written consent by representative director of akm. as used here:  note1) a critical component is one whose failure to func tion or perform may reasonably be expected to result,  whether directly or indirectly, in the loss of the safety  or effectiveness of the device or system containing it,  and which must therefore meet very high standards of performance and reliability.  note2) a hazard related device or system is one designed  or intended for life suppor t or maintenance of safety  or for applications in medi cine, aerospace, nuclear energy, or other fi elds, in which its failure to function or  perform may reasonably be expected to  result in loss of life or in significant injury or damage to person or  property.  z   it is the responsibility of the buyer or  distributor of akm  products, who distributes, dis poses of, or otherwise places  the product with a third party, to notify such third party in advance of the above content and conditions, and the buyer  or distributor agrees to assume any and all responsibility and liability for and hold akm harmless from any and all  claims arising from the use of said product in the absence of such notification.       
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