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1 ˛̂ ̞̓̏̍ ̅̏̋̔̍̆̎̓̆ 

1.1 ̗̠̉̎̏̑̍́̉̕ ̏ ̅̏̋̔̍̆̎̓̆ 

͙ͣͦ͒ͺ͙͊͟ͼ͙Ύ ʅʦ 01 02 03 04 05 06 07 

͙ͣͦ͒ͺ͙͊͟ͼ͙Ύ ʩʨʦʢ        

˸͙ͦ͒ͺ͙ͼ͙͍ͪͦ͊ͤ ͦͭ        

͊ͦͤͤ͘͟·͚ ͍͔͙ͫͦ͋ͫͭͤͤ͟ KLEEMANN HELLAS S.A. 

͍͙͔ͤ͊͊ͤ͘ LiSA 20 ˾͍͍ͯͦͦ͒ͫͭͦ͟ ͨͦ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ 

˨͊ͭ͊ ͍·͒͊;͙: 07/01/2016 ʗʟʳʢ: ʈʫʩʩʢʠʡ  

 
͎͍͊͊͡ ˿͔͒͊ͤͦ͡ ͦͭ: ͍͔͔̂ͭͪ͗͒ͤ͊ ͦͭ: 

1-7  P. Garoufalis ɻ.ʇʘʩʩʘʣʠʜʠʩ 
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1.2 ˍ̐̐́̑́̓̎̏̆ ̘̏̂̆̒̐̆̆̎̉̆  

1.3 2.1 LiSA20 ˜̌́̓́ ̗̐̑̏̆̒̒̏̑́ (LiSA20 PB) 

 

 

  ˾ ͙ͫͯͤͦ͟ 2.1: LiSA20 processor board 

Technical data: 

Ç ʈʘʟʤʝʨʳ  (ʐʭɺʭɻ) = 95x290x20 mm (35mm ʚ ʛʣʫʙʠʥʫ ʩ ʨʘʟʲʝʤʘʤʠ) 

Ç ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ - 24 VDC, max. 3 A 

Ç ʅʘʧʨʷʞʝʥʠʝ ʇʝʨʝʢʣʶʯʝʥʠʷ - 24 V DC npn (L<15V); pnp (H>15V) 

Ç 32-bit ARM Cortex M4 micro-ʩʪ.ʫʧʨʘʚʣʝʥʠʷ, 168 MHz clock frequency  

Ç ʄʦʥʠʪʦʨʠʥʛ ʵʣʝʢʪʨʦʥʠʢʠ (watchdog) 

Ç ʇʘʤʷʪʴ ʧʨʦʛʨʘʤʤʳ 2 MB flash 

Ç ʈʘʙʦʯʘʷ ʧʘʤʷʪʴ RAM 256k, SRAM 4k 

Ç ɸʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ CR1632, 3 V 

Ç ʇʘʨʘʤʝʪʨ, ʭʨʘʥʷʱʠʝʩʷ ʥʘ ʩʤʝʥʥʳʡ SD card 

Ç ʇʘʨʘʤʝʪʨ ʧʦʜʛʨʫʞʘʝʤʳʝ ʯʝʨʝʟ ʧʦʨʪʳ USB (USB1 (PC), USB2 (stick)) 

Ç ʉʚʝʪʦʜʠʦʜʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʟ ʜʠʩʧʣʝʷ  

Ç 3 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ (group ʩʦʝʜʠʥʝʥʠʝ, modem ʩʦʝʜʠʥʝʥʠʝ, COM-

server ʩʦʝʜʠʥʝʥʠʝ)  

Ç ʉʦʝʜʠʥʝʥʠʷ ʜʣʷ LiSA EBUS (ʵʪʘʞʥʦʡ bus) and FBUS (ʢʘʙʠʥʥʳʡ bus) 

Ç CAN bus 

Ç DCP ʠʥʪʝʨʬʝʡʩ, DCP ɸʥʘʣʦʛʦʚʳʡ ʠʥʪʝʨʬʝʡʩ 

Ç LAN ʠʥʪʝʨʬʝʡʩ 

Ç ʀʥʪʝʨʬʝʡʩ ʯʘʩʪʦʪʥʠʢʘ (ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʣʳ ʯʘʩʪʦʪʥʠʢʘ)  

Ç ʄʦʥʠʪʦʨʠʥʛ ʧʨʠʚʦʜʘ (PTC, ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʦʰʠʙʢʘʩʪ.ʫʧʨʘʚʣʝʥʠʷ, ʪʦʨʤʦʟʥʳʝ ʢʦʥʪʘʢʪʳ) 

Ç ʀʤʧʫʣʴʩʥʳʡ ʚʭʦʜ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʚʳʙʦʨʘ ʰʘʭʪʳ  

Ç ʌʫʥʢʮʠʠ ʜʣʷ ʩʠʩʪʝʤʳ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ 

 

˞̠̏̆̅̉̎̆̎̉: 

Ç X1- 40- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʢʘʙʝʣʷ ʧʣʘʪʳ ʨʝʣʝ ʥʘ ʣʝʥʪʝ 

Ç X2- 11-ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʜʣʷ ʧʣʘʪʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ 1 (16 ʩʠʛʥʘʣʦʚ ʚʚʜ) 

Ç X3- 11- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʜʣʷ IO card 2 (16 ʚʭʦʜʥʦʡ/ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ) 

Ç X4- 10- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʜʣʷ ʧʦʜʚʝʩʥʦʛʦ ʢʘʙʝʣʷ (ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ) 

Ç X5- ʨʘʟʲʝʤ ʜʣʷ ʨʘʙʦʪʳ ʩʝʨʚʠʩ ʪʫʣʘ 

Ç X6 - 10- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʜʣʷ COM server 

Ç X7 - 10- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʜʣʷ ʩʠʛʥʘʣʦʚ ʯʘʩʪʦʪʥʠʢʘ (VVVF) - 24V pnp 

Ç X8 - 14- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʜʣʷ ʩʠʤʫʣʷʪʦʨʘ ʜʚʠʞʝʥʠʷ 

Ç X10 - 10- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʜʣʷ modem  
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LED 1 

LED 2 

LED 3 

LED 4 

LED 5 

LED 6 

Ç XK1- 13- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ 

Ç XK2- 4- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʜʣʷ DCP (A, B, analogue 0-10 V) 

Ç XK3-8/5/3- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʜʣʷ ʢʘʙʠʥʳ 

Ç XK4-2- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʜʣʷ ʧʠʪʘʥʠʷ (24VDC) 

Ç XK5 ï13/13/3- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ 

Ç XK6-3- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʜʣʷ EBUS (ʵʪʘʞʥʦʡ bus)  

Ç XK7-3- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʜʣʷ FBUS (ʢʘʙʠʥʥʳʡ bus) 

  

Ç USB1- ʨʘʟʲʝʤ ʢ PC/laptop 

Ç USB2 - ʨʘʟʲʝʤ ʜʣʷ ʢʘʨʪʳ ʧʘʤʷʪʠ 

˞̃̆̓̏̅̉̏̅:̜  

 LED1: LiSA EBUS: 

 EBUS - landing bus active (enable/data flashing) 

 

 LED 2: LiSA FBUS: 

 FBUS - car bus active (enable/data flashing) 

 

 LED 3: Supply: 

 3V3 - 3.3V supply available (on) 

 5V - 5V supply available (on)  

 12/24V  - 24V supply available (on) 

 

 LED 4: Processors:   

 ST6 - phases OK (on) 

 ST1-ST3- Processor 1 statuses  

 ST4-ST5- Processor 2 statuses 

     

 LED 5: ʏʘʩʪʦʪʥʠʢ signals: 

 UP = upwards 

 DN = downwards 

 FR = release 

 V0 = positioning speed  

 V1 = inspection speed 

 V2 = intermediate speed  

 V3 = rated speed  

 VN = adjustment speed  

 

 LED 6: Selection signals: 

 AL = alarm   

 VU = lowerprefinal switch 

 SUZ = bottom/zone magnetic switch 

 SM= central magnetic switch 

 SO= topmagnetic switch 

 VO = upper prefinal switch 

    ˾ ͙ͫͯͤͦ͟ 2.2: ˿ ˤ˩́˻˨ˮ˻˨ ̍ͤ  ͊LiSA20 PB  
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J4: ˮͤͫͨΦ 

J5: ͙ͣͨͯ͡Έͫ 

J6: ˾ ͔͔͍͎ͪͤͦͦ͘ 

͙͙ͨͭ͊ͤΎ 

T1: Reset 

button 

T2: ˴ ͤͦͨ͊͟ 

͙͒ͫͭ͊ͤͼ͙͚ͦͤͤͦ 

͙͍͙ͪ͊͋ͦͪͦ͘͟͟͡ 

J2: Boot  

J1:Polarity 

J3: ʕ ·͋ͦͪ 

͙͎ͫͤ͊͊͡ 

  ˽͔͔ͪͣ·;͟:͙ 

  J1: C1 Ą polarity selection (npn/pnp), refers  

  to any  signals at XK5 marked with Á (RUE, 

  AUF, AB, FA, F2, BR1, BR2, BR3)  

 

  J2: boot Ą allows to boot from the USB stick 

 

  J3: AWG-KON Ą ɺʳʙʝʨʠʪʝ, ʙʫʜʫʪ ʣʠ ʚʳʙʦʨ  

  ʩʠʛʥʘʣʳ ʧʨʠʭʦʜʷʪ ʦʪ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ  

  ʠʣʠ ʩʝʣʝʢʪʦʨ ʙʣʦʢʘ 

  J4: RUE Ą ʘʢʪʠʚ.ʠʥʩʧʝʢʮʠʠ (ʪʨʝʙʫʝʪʩʷ, ʝʩʣʠ ʥʝ 

  ʧʦʜʢʣʶʯʝʥʘ ʨʝʣʝʡʥʘʷ ʧʣʘʪʘ) 

   

  J5: IMP Ą ɺʳʙʦʨ ʫʨʦʚʥʷ ʠʤʧʫʣʴʩʘ (HTL/TTL)  

  J6: NV Ą ʇʠʪʘʥʠʝ LiSA20 PB ʯʝʨʝʟ ʨʝʟʝʨʚʥʳʡ 

  ʘʢʢʫʤʫʣʷʪʦʨ 12V 

   

  ˴͙ͤͦͨ͟: 

  T1: ResetĄ ʉʙʨʦʩ ʧʨʦʮʝʩʩʦʨʘ 
  T2: FASĄ ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʨʘʟʙʣʦʢʠʨʦʚʢʘ 

 

 

 

 

 

 

 

 

 

 

˾͙ͫͯͤͦ ͟2.3: ˽ ͔͔ͪͣ·;͙͟ ͙ ͙ͤͦͨ͟͟  ͤ ͊ LiSA20 PB  
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USB1 
˽˴κ˹ͦͯͭ͋ͯ͟ 

USB2 
e.g. ̅ ͡Ή΄͊͟ 

͚̏ͭ͊͗ͤͦ 
BUS 
connection ˢ͍͙͚͔͊ͪͤͦΦ͙ͨͭ ͔͙͊ͤ 

ˤͻͦ͒ ͔͍͎͙ͭͪͦ 
 

˥͔͔ͤͪ͊ͭͦͪ 
ˮͣͨͯ͡Έ͍ͫͦ 

 

˥͍ͦͦͫͦ͊͡Ύ             
͍ͫΎ͘Έ 

 ˴ͤͦͨ͊͟ ˻͍ͫΦ̊͊ͻͭ· 
 

˿͔ͦ͒Φ˥ͪͯͨ· 
 

˴͙͊͋ͤͤ·͚ 
BUS  

SD ͟ ͊ͪͭ͊ 

˿ͦͭ͡ 1 
ͨ͊ͭ͊͡  I/O 16  

˿ͦͭ͡ 2 
I/O 16

 
card 

Slot 2 

I/O 16 card 

 

ˣ͔͊ͭ͊ͪΎ ͔͙̆ͪ͊ͤͤΎ 

˿͔ͦ͒ΦDCP  

˿͔ͦ͒ΦDCP ͊ ͎͍ͤ͊ͦͦ͡·͚ ͍·ͻͦ͒ 
output 

˿͙ͣͯ͡Ύͭͦͪ       
͍͙͔͙͒͗ͤΎ 

˿͔ͦ͒Φ͔͍͙ͫͪͫ ͭͯ͊͡ 

˿͔ͦ͒Φ͍͔͎ͨͦ͒ͫͤͦͦ ͔͊͋͟͡Ύ 
24VDC 
supply 

Converter 
connection 

COM-SERVER 
connection 

Analogue modem 
connection 

͔͔́͡ͺͦͤ 

CAN-BUS 

́ͦͪͣΦͦͤͭ͊ͭ͟͟· 1-3 

˸ -˽͔͔́ͣͨͪ͊ͭͯͪ͊ 

˿͍ͦ͋Φ˽͎ͪͦ. ͍ ͻͦ͒ 1 

˿͍ͦ͋Φ˽͎ͪͦ. ͍ ͻͦ͒ 2 
 ˢ͍͙͚͔͊ͪͤͦΦ͙ͨͭ ͙͊ͤ ͔

(+12V) 
 

˽ͦ͗͊ͪ 
 ˿͍ͦ͋Φ˽͎ͪͦ. I/O 2 

˿͍ͦ͋Φ˽͎ͪͦ I/O 1 

ˮ͔ͤͫͨ͟ͼ͙Ύ 

˸͙͙ͤͣ͊͡Φ ͍͔͙͔͒͊ͤ͡ 

˸͙͊ͫͣ͊͟͡Φ ͍͔͙͔͒͊ͤ͡ 

 ˽ ͔͍ͪΦ͔͔́ͣͨͪ͊ͭͯͪ· - 2 

 

˽͔͍ͪΦ͔͔́ͣͨͪ͊ͭͯͪ· - 2 

˻΄͙͙͋͊̉͊ͫͭͦͭͤ͊͟͟ 

˽͎ͪͦͦͤ ͙͔ͤͫͨ͟ͼ͙͙ 

Stand-by battery 12V 

˿͍ͦ͋Φ˽͎ͪͦ. ͍ ·ͻͦ͒·  
1-2 

 

 ˾͙ͫͯͤͦ͟ 2.4: ˻ ͋ͦͪ͘ ͨͪͦͼ͔͚ͫͫͦͪͤͦ ͨ ͊ͭ͡· LiSA20 ͨ ͪͦͼ͔͚ͫͫͦͪͤͦ (PB) ˿ ͔͙͔͙ͦ͒ͤͤΎ 
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1.4 2.2       LiSA20 ˝̠̆̌̆̊̎́ ̐̌́̓́ (LiSA20 RB) 

˟̖̘̆̎̉̆̒̋̉̆ ̜̅́̎̎̆ 

Ç ʈʘʟʤʝʨʳ (̊ͻˤͻ˥) = 95 x 290 x 40 mm 

Ç 4 ʟʘʧʨʦʩʦʚ ʮʝʧʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʨʝʟ ʦʧʪʦ-ʧʘʨʳ 

Ç 1 ʟʘʧʨʦʩ ʥʘʧʨʝʞʝʥʠʷ ʦʩʚʝʱʝʥʠʷ ʯʝʨʝʟ ʦʧʪʦ-ʧʘʨʫ 

Ç ʎʝʧʴ ʙʝʟʦʧʘʩʥʦʩʪʠ  

Ç ʄʦʥʠʪʦʨʠʥʛ ʌʘʟ 

Ç ʇʝʨʝʢʣ. ʀʥʩʧʝʢʮʠʠ ʠ ʦʪʢʨʳʪʠʷ ʪʦʨʤʦʟʦʚ (ʘʚʘʨʠʡʥʦʝ ʩʧʘʩʝʥʠʝ) 

Ç ʂʣʶʯʝʚʦʡ ʚʳʢʣ. ɼʣ ̫ʧʨʦʚʝʨʢʠ T¦V ʠ ʩʧʘʩʝʥʠʷ  

Ç Indication possibilities without display 

Ç ɿʘʨʷʜʢʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʘʢʢʫʤʫʣʷʪʦʨʘ  

Ç 5 ʨʝʣʝ ʜʣʷ ʩʠʛʥʘʣʦʚ ʜʚʠʞʝʥʠʷ  

Ç ʂʥʦʧʢʘ ʠ ʨʝʣʝ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʰʘʭʪʳ  

Ç 1 ʨʝʣʝ ʕʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ 

Ç 3 ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʠʨʫʠʭ ʨʝʣʝ 

 
  ˾͙ͫͯͤͦ͟ 2.5: LiSA 20 ˾ ͔͔͚ͤ͊͡Ύ ͨ͊ͭ͊͡ 

˞̠̏̆̅̉̎̆̎̉: 

Ç XK11- 40-ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʢ ʧʣʘʪʝ ʧʨʦʮʝʩʩʦʨʘ 

Ç XK12- 4/2/5- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ (RM 7.62) 

Ç XK13- 5- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ (RM 7.62) 

Ç XK14- 3- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ (RM 7.62) 

Ç XK15- 11- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ (RM 7.62) 

Ç XK16- 9- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ (RM 7.62) 

Ç XK17- 4- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ (RM 7.62) 

Ç XK18- 9- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ (RM 7.62) 

Ç XK19- 2- ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ (RM 7.62) 

˞ˏ˒˟˛ˑ˕˛ˑ:˨  

Ç L1 - ʌʘʟʘ L1 ʘʢʪʠʚʥʘ (LED on) 

Ç L2 - ʌʘʟʘ L2 ʘʢʪʠʚʥʘ (LED on)  

Ç L3  - ʌʘʟʘ L3 ʘʢʪʠʚʥʘ (LED on) 

Ç L4  - ʅʘʧʨʝʞʝʥʠʝ ʦʩʚʝʱʝʥʠʷ L4 ʘʢʪʠʚʥʦ (LED on) 

Ç SAK- ʄʦʥʠʪʦʨʠʥʛ ʇʫʩʢʘʪʝʣʝʡ ʘʢʪʠʚʝʥ 

Ç SK1- ʮʝʧʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 1 ʘʢʪʠʚʥʘ 

Ç SK2 - ʮʝʧʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 2 ʘʢʪʠʚʥʘ 

Ç SK3 - ʮʝʧʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 3 ʘʢʪʠʚʥʘ 

Ç SK4- ʮʝʧʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 4 ʘʢʪʠʚʥʘ 

Ç LEDx- ʥʘʜ ʨʝʣʝ 



      

  

LiSA 20      12 
ver1.1 

˜̖̑̆̅̏̑́̎̉̓̆̌̉:  

Ç F4 - L4 ʥʘʧʨʝʞʝʥʠʝ ʦʩʚʝʱʝʥʠʷ (T6A) 

Ç F5 - L5 ʥʘʧʨʝʞʝʥʠʝ ʦʩʚʝʱʝʥʠʷ ʰʘʭʪʳ(T6A) 

DIL ̐ ̟̘̝̆̑̆̋̌́̓̆̌:  

Ç S1 - ʇʨʦʚʝʨʢʘ ʨʝʣʝ ʙʝʟʦʧʘʩʥʦʩʪʠ K5, K6, K7 

˜̟̘̆̑̆̋̌́̓̆̌̉ȟ ̋̎̏̐̋̉:  

Ç RUE- ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʠʥʩʧ. (AT2 - 2NO, 2NC) 

Ç RAB- ʠʥʩʧ. ʂʥʦʧʢʘ ʚʥʠʟ (AT2 - 2NO, 2NC) 

Ç RAUF- ʠʥʩʧ. ʂʥʦʧʢʘ ʚʚʝʨʭ (AT2 - 2NO, 2NC) 

Ç T¦V- T¦V ʧʝʨʝʢʣʶʯʘʪʝʣʴ Test, ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚ.ʪʦʨʤʦʟʥʳʝ ʢʥʦʧʢʠ (AT2 ï 2NO, 2NC) 

Ç S-LICHT- ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩʚʝʪʘ ʰʘʭʪʳ (AT ï 1NO, 1NC) 

Ç F-Licht- ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩʚʝʪʘ ʢʘʙʠʥʳ (AT2 - 2NO, 2NC)  

˾͔͔͡:  

Ç K5, K6, K7- ʈʝʣʝ ʙʝʟʦʧʘʩʥʦʩʪʠ (Dold OA5670.52 24VDC) 

Ç K31- ʕʢʩʪʨʝʥʥʳʡ ʚʳʟʦʚ ʨʝʣʝ (12 VDC, 2xNO) 

Ç K41-K43- ʉʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʨʝʣʝ (24VDC, 1 change-over) 

Ç K11-K15- ʨʝʣʝ ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʜʣʷ ʩʠʛʥʘʣʦʚ ʜʚʠʞʝʥʠʷ(24VDC, 1xNO) 

Ç KSL- ʈʝʣʝ ʜʣʷ ʩʚʝʪʘ ʰʘʭʪʳ  
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˞̠̏̆̅̉̎̆̎̉ LiSA20 RB 

     

   

   

    

  

  

   

˸͙͙͎ͦͤͭͦͪͤ ͺ͊͘ 

ˣ͔͔ͫͨͦͭͤͼ͙͊͡Έͤ·͚ 
ͦͤͭ͊ͭ͟͟ (NC) ͒ ͡Ύ T«V 
test switch 
ˤͻͦ͒ ͼ͔͙ͨ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙͔ͤͫͨ͟ͼ͙͙ 

ˤ·ͻͦ͒ ͼ͔͙ͨ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙͔ͤͫͨ͟ͼ͙͙ 

 

ˤͻͦ͒ ͼ͔͙ͨ ͍ͭͦͪͣͦͦ͘ 

ˤ·ͻͦ͒ ͼ͔͙ͨ ͍ͭͦͪͣͦͦ͘ 

ˤͻͦ͒ ͍͙͔͙͒͗ͤΎ 

ˤ·ͻͦ͒ ͭͦͪͣΦ͙ͦͦ͒͟͟͡ н 

ˤ·ͻͦ͒ ͭͦͪͣΦ͙ͦͦ͒͟͟͡ м 

 

˾͔͔͡ ͍͔ͦͫ΅͔͙ͤΎ ΄͊ͻͭ· 

˽͔ͪ͒ͦͻ͙͔ͪ͊ͤͭ͡Έ ͍ͦͫΦ΄͊ͻͭ· (6A) 

˽͔ͪ͒ͦͻ͙͔ͪ͊ͤͭ͡Έ ͍͔ͦͫ΅͔͙ͤΎ 
(6A) 

ˤͻͦ͒ ͤ͊ͨͪΎ͔͙͗ͤΎ ͍ͦͫΦ΄͊ͻͭ· 

˽ͦ͒͟͡Ό;͔͙͔ͤ ͔͙ͪͦͭ͘͟ 
(6A) ˽ͦ͒͟͡Ό;͔͙͔ͤ ͍ͦͫΦ΄͊ͻͭ· 
(6A) 

Tra
vel 
rel
ays 
su

ppl
y 

co
nta
cts 

Ne
utr
al 
co
nt
ac

tor 
in

pu
t 

SK
4 
in

pu
t 

SK
3 
in

pu
t 

SK
2 
in

pu
t 

SK
1 
in

pu
t 

Ne
utr
al 
co
nt
ac

tor 
ou
tp
ut 

Lig
ht 

vol
ta
ge 
ne
utr
al 

Co
nt
ac

tor 
m
on
ito
rin

g 
in

pu
t 

ˣ͔͔ͫͨͦͭͤͼ͙͊͡Έͤ·͚ 
͍ͫͦ͋ͦ͒ͤͦ ͎ͨͪͦͪΦ͔͔ͪ͡ о 
ͪ͊ͤ͊͟Σ freely prog. relay 3 

ˣ͔͔ͫͨͦͭͤͼ͙͊͡Έͤ·͚ 

͍ͫͦ͋ͦ͒ͤͦ ͎ͨͪͦͪΦ͔͔ͪ͡ н 

ˣ͔͔ͫͨͦͭͤͼ͙͊͡Έͤ·͚ 

͍ͫͦ͋ͦ͒ͤͦ ͎ͨͪͦͪΦ͔͔ͪ͡ м 

˽ͦ͒͟͡Ό;͔͙͔ͤ ͎ͯ͒͊͟ ͔͍͎͙ͭͪͦ 

ˣ͔͔ͫͨͦͭͤͼ͙͊͡Έͤ·͚ 

͔͔ͪ͡ ͔͍͎͙ͭͪͦ 
 

˾͔͔͡ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ 

SIKrtap, moving with open doors 

Delta contactor connection 

Star contactor connection 

Up contactor connection 

Slow contactor connection 

Down contactor connection 

Fast contactor connection 

tƻǘŜƴǘƛŀƭ ŦǊŜŜ ǘŀǇ ŦǊƻƳ ǘƘŜ άŦŀǎǘέ 
contactor connection 

Lig
ht 

vol
ta
ge 
ph
as
e 

˽͔ͪ͒ͦͻ͙͔ͪ͊ͭ͡Έ ͍͔ͦͫ΅͔͙ͤΎ 
(6A) 
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2.3 TFT ̗ ̃̆̓̎̏̊ ̜̒̆̎̒̏̑̎̊ ̅̉̒̐̌̆̊ 

˟̖̘̆̎̉̆̒̋̉̆ ̜̅́̎̎̆ 

Ç TFT ʩʝʥʩʦʨʥʳʡ 4.3ñ 

Ç 72 MHz CPU ʯʘʩʪʦʪʘ 

Ç 512 kB FLASH ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤʳ 

Ç 64 kB SRAM ʈʘʙʦʯʘʷ ʧʘʤʷʪʴ 

Ç RS485 ʠʥʪʝʨʬʝʡʩ, 10-ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʠʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 8-

ʢʦʥʪʘʢʪʥʳʡ ʤʦʜʫʣʴʥʳʡ ʨʘʟʲʝʤ 

Ç ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ (ʐʭɺʭɻ) = 92 x 150 x 10 mm 

 

ʎʚʝʪʥʦʡ TFT ʩʝʥʩʦʨʥʳʡ ʜʠʩʧʣʝʡ ʩʣʫʞʠʪ ʜʣʷ ʦʧʝʨʘʮʠʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ, ʘ 

ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʜʠʢʘʮʠʷ ʦʰʠʙʦʢ ʜʣʷ ʘʚʘʨʠʡʥʦʛʦ ʩʧʘʩʝʥʠʷ. 

 

 
 

 

2.4 I/O ˜̌́̓́ (IO16)  

ɽʩʪʴ 16 ʵʣʝʢʪʨʦʥʥʳʭ ʚʭʦʜʳ/ʚʳʭʦʜʳ (ʚʳʚʦʜʘ) ʥʘ ʧʣʘʪʝ ʚʚʦʜʘ/ʚʳʚʦʜʘ.  

8 I/Os ʢʘʞʜʳʡ ʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʩʷ ʯʝʨʝʟ ʦʜʠʥ10-ʧʦʣʶʩʥʦʡ ʨʘʟʲʝʤ 

ʰʣʝʡʬʘ. ʆʥʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ (ʧʘʨʘʣʣʝʣʴʥʦ) ʧʦʜʢʣʶʯʝʥʳ ʢ 8-

ʧʦʣʶʩʥʳʤ ʨʘʟʲʝʤʘʤ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʭʦʜʳ-ʚʳʭʦʜʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʫʩʣʦʚʥʦ ʧʦʜʢʣʶʯʝʥ rʥʘ ʚʠʥʪʦʚʳʝ ʢʣʝʤʤʳ. 

ʉʦʩʪʦʷʥʠʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ LEDs.ɽʩʣʠ ʛʦʨʠʪ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʘʢʪʠʚʠʨʫʶʪʩʷ.  

8 I/Os ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ ʚʳʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦ ʥʘʛʨʫʞʝʥ 

ʩ100 mA (ʚ ʩʣʫʯʘʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 24ɺ) ɽʩʣʠ 8 

ʩʚʷʟʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ (IO1 ï IO8 / IO9 ï IO16) 

ʦʜʥʦʚʨʝʤʝʥʦ ʘʢʪʠʚʥʳ. ʂʘʞʜʳʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʲʷʚʣʝʥʦ ʪʦʣʴʢʦ ʤʘʢʩʠʤʫʤ 500 ʤɸ. 

 

˾͙ͫͯͤͦ͟ 2.6: LiSA20 I/O ͨ ͊ͭ͊͡  

 

ʇʨʝʜʦʩʪʝʨʝʞʝʥʠʝ: ʚʨʝʤʝʥʥʳʝ ʟʘʤʳʢʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʢʨʳʪʳ ʘ ʫʩʪʦʡʯʠʚʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʢʨʳʪʳ 
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2.5 LiSA bus ̍ ̝̏̅̔̌ (LBM)  

ʃʠʟʘ bus ʤʦʜʫʣʴ (LBM) ʦʙʝʩʧʝʯʠʚʘʝʪ 8 ʵʣʝʢʪʨʦʥʥʳʭ ʚʭʦʜʳ/ʚʳʭʦʜʳ of 12V - 24V npn ʠʣʠ 

pnp. LBM ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʥʘ ʰʠʥʫ ʃʠʟʘ. 64 LBM ʂʘʞʜʳʡ ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʵʪʘʞʥʦʤʫ 

ʠʣʠ ʢʘʙʠʥʥʦʤʫ BUS . LBMs ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʰʘʭʪʝ ʠʣʠ ʚ ʢʘʙʠʥʝ. LBMs, ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʰʘʭʪʝ ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʉʧʝʮʠʘʣʴʥʳʡ 3-ʧʦʣʶʩʥʳʡ ʢʘʙʝʣʴ 

ʰʠʥʳ ʃʠʟʘ LBC-03, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʢʘʙʠʥʝ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʪʨʠ ʧʨʦʚʦʜʘ ʧʦʜʚʝʩʥʦʛʦ ʢʘʙʝʣʷ. ɺ ʦʙʱʝʤ ʃʠʟʘ ʰʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʣʠʥʠʡ ʜʣʷ ʧʠʪʘʥʠʷ ʤʦʜʫʣʝʡ ʠ ʦʜʥʦʡ ʣʠʥʠʠ ʜʣʷ ʩʠʛʥʘʣʦʚ. 

 ʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʠ: 

Ç 8 ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʥʝ ʫʩʪʦʡʯʠʚʳʡ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ) ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʚʭʦʜʳ/ʚʳʭʦʜʳ 

(ʚʳʚʦʜʘ) ʚ XK1 ʠ XK2 ʠʣʠ X1.    

Ç 8 I/O ʩʪʘʪʫʩ LEDs ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ 

Ç 1 LED (L1) ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʨʘʙʦʪʥʦʛʦ ʨʝʞʠʤʘ  

LEDʚʢʣ.: LBM-08 OK. 

Ç LED ʤʠʛʘʝʪ (ʯʘʩʪʦʪʘ of 1 ʩʝʢ.): LBM-08 ʥʝʠʩʧʨʘʚʥʳʡ 

Ç LED ʤʠʛʘʝʪ (ʯʘʩʪʦʪʘ 0.2 ʩʝʢ.): ʥʝʠʩʧʨʘʚʥʳʡ BUS ʢʦʜ   

Ç X1: 10-ʧʦʣʶʩʦʚʦʡ ʨʘʟʲʝʤ ʰʣʝʡʬʘ ʜʣʷ ʢʦʤʧʦʥʝʥʪʦʚ LiSA. 

Ç XK3 and XK4: ʢʦʥʥʝʢʪʦʨʳ ʜʣʷ LBM ʥʘ APO ʠʣʠ LF 

(ʢʘʙʠʥʘ)  

Ç XK5: Bus ʢʦʥʥʝʢʪʦʨ ʜʣʷ ʢʦʤʧʦʥʝʥʪʦʚ LiSA bus 

Ç ʧʝʨʝʤʳʯʢʠ JP1 - JP32 ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʘʜʜʨʝʩʘʮʠʠ (0 - 

63).  

 

         ˾͙ͫͯͤͦ͟ 2.7: LiSA bus 

ͣͦ͒ͯ͡Έ 

ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʠʘʧʘʟʦʥʳ ʘʜʨʝʩʦʚ ʜʣʷ ʘʜʨʝʩʘʮʠʠ LBM.   

ʵʪʘʞʥʦʡ bus ʘʜʨʝʩʘ: 

0 ï 63: ʜʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ ʜʣʷ ʵʪʘʞʥʳʭ ʤʦʜʫʣʝʡ. 

  

ʢʘʙʠʥʥʳʡ bus ʘʜʨʝʩʘ:  

0 ï 47: ʜʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ ʜʣʷ ʵʪʘʞʥʳʭ ʤʦʜʫʣʝʡ ʜʚʝʨʥʦʡ ʩʪʦʨʦʥʳ 2 (ʧʨʠ ʚʳʙʦʨʥʦʤ ʨʝʞʠʤʝ). 

48-60: ʜʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ ʜʣʷ ʢʘʙʠʥʥʳʭ ʤʦʜʫʣʝʡ.   

 

2.6 APO-14 ̐̌́̓́ ̟̘̐̏̅̋̌̆̎̉̊ ̎́ ̋́̂̉̎̆ 

ɸʇʆ-14 ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʧʣʘʪʦʡ ʉʦʝʜʠʥʝʥʠʷ ʥʘ ʢʘʙʠʥʝ, ʘ ʪʘʢʞʝ ʥʦʩʠʪʝʣʴʥʦʡ ʧʣʘʪʦʡ 

ʜʣʷ ʯʝʪʳʨʝʭ LBMs ʠ 6 ʨʝʣʝ. 

Ç ʈʝʣʝ KF1: ʩʠʛʥʘʣ ʟʘʢʨ. ɼʚʝʨʠ 1 ï ʩʦʝʜʠʥʷʝʪ ʦʙʱʠʡ ʩʠʛʥʘʣ(COM) (XK8.3) 

(ʥʘʧʨʷʞʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʜʚʝʨʠ) ʩ Dc (ʟʘʢʨ.ʜʚʝʨʠ) (XK8.1). 

Ç ʈʝʣʝ KF2: ʩʠʛʥʘʣ ʦʪʢʨ. ɼʚʝʨʠ 1 - ʩʦʝʜʠʥʷʝʪ ʦʙʱʠʡ ʩʠʛʥʘʣ(COM) (XK8.3) 

(ʥʘʧʨ̫ʞʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʜʚʝʨʠ) ʩ Do (ʦʪʢʨ.ʜʚʝʨʠ) (XK8.2). 

Ç ʈʝʣʝ KF3: ʩʠʛʥʘʣ ʟʘʢʨ. ɼʚʝʨʠ 2 ï ʩʦʝʜʠʥʷʝʪ ʦʙʱʠʡ ʩʠʛʥʘʣ(COM) (XK7.3) 

(ʥʘʧʨʷʞʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʜʚʝʨʠ) ʩ Dc (ʟʘʢʨ.ʜʚʝʨʠ) (XK7.1). 

Ç ʈʝʣʝ KF4: ʩʠʛʥʘʣ ʦʪʢʨ. ɼʚʝʨʠ 2 - ʩʦʝʜʠʥʷʝʪ ʦʙʱʠʡ ʩʠʛʥʘʣ(COM) (XK7.3) 

(ʥʘʧʨʷʞʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʜʚʝʨʠ) ʩ Do (ʦʪʢʨ.ʜʚʝʨʠ) (XK7.2). 

Ç ʈʝʣʝ KF5: ʚʝʥʪʠʣʷʪʦʨ ʢʘʙʠʥʳ ï ʩʦʝʜʠʥʷʝʪ ʥʘʧʨʝʞʝʥʠʝ L4 (XK2.1) ʢ ʚʳʭʦʜʫ 

ʚʝʥʪʠʣʷʪʦʨʘ (XK2.3). 

Ç ʈʝʣʝ KF6: ʦʩʚ.ʢʘʙʠʥʳ - ʩʦʝʜʠʥʷʝʪ ʥʘʧʨʝʞʝʥʠʝ L4 (XK2.1) ʢ ʚʳʭʦʜʫ ʦʩʚ.ʢʘʙʠʥʳ Ca.L 

(XK2.2). 
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˾͙ͫͯͤͦ͟ 2.8: ͨ ͊ͭ͊͡ ͔͙͔͙͚ͫͦ͒ͤͤ APO-14 

˻͍ͫΦ͊͋͟ 
ˤ͔ͤͭΦ͊͋͟ ˽͍͔͚ͦ͒ͫͤͦ ͔͊͋͟͡Έ 

ˤ·͋ͦͪͤ·͚ 
͋ͦ͟͡ 

˥͔͔ͤͪ͊ͭͦͪ ͙ͣͨͯ͡Έ͍ͫͦ 

˽͔͔͎ͪͪͯ͘ 

̅ͦͭͦΉ͔͔ͣͤͭ͡ ͍͔͙͒ͪ м 

˻͎ͪΦ͙ͫ͡· ͊ͪ͘͟·͙ͭΎ ͍͔͒ͪΈ м 

˴ͦͤͼ͔͍͚ͦ ͦͭͪ͟Φ͍͔͙͒ͪ м 
1 

˴ͦͤͼ͔͍͚ͦ ͊ͪ͘͟Φ͍͔͙͒ͪ м 

˿͙͎ͤ͊͡· ͦͭͪ͟κ͊ͪ͘͟ ͍͔͒ͪΈ м 

̅ͦͭͦΉ͔͔ͣͤͭ͡ ͍͔͙͒ͪ н 

 

˻͎ͪΦ͙ͫ͡· ͊ͪ͘͟·͙ͭΎ ͍͔͒ͪΈ н 

 
˴ͦͤͼ͔͍͚ͦ ͦͭͪ͟Φ͍͔͙͒ͪ н 
2 

˴ͦͤͼ͔͍͚ͦ ͊ͪ͘͟Φ͍͔͙͒ͪ н 

ˢ͋ͫͦ͡Όͭ Ή͔ͤͦ͒ͪ͟ 

˽ͦͤ͡·͚ ͎ͪͯ͘ 

ˮͤͫͨΦ͍͟͡Φ 

ˮͤͫͨΦ͍͍͔ͪͻ 
ˮͤ ͫͨΦ͍͙ͤ͘ 

 ˤͻͦ͒ ͍͙͚͎͊͊ͪͤͦͦ ͫͭͦͨ͊ 

-H 

ˤͻͦ͒ ͍·͍ͦ͊͘ Ήͫͭͪ͟Φͨͦͣͦ΅͙ 

˻͍ͫΦ΄͊ͻͭ· 

ˮͤͫͨΦ͋·ͫͭͪͦ 

ˤ͔ͪͻ͙͚ͤ ͔ͨͪ͒ͦͤ͟ͼ͔͍͚ͦ ͍·͟͡Φ 

 ˹͙͙͚͗ͤ  ͔ͨͪ͒ͦͤ͟ͼ͔͍͚ͦ 
͍·͟͡ 

 ˤ͔ͪͻ͙͚ͤ ͒͊ͭ;͙͟ 

 ͔̇ͤͭͪ͊͡Έͤ·͚  ͒͊ͭ;͙͟ 

                        ˹͙͙͚͗ͤ ͒͊ͭ;͙͟ 

͔̏ͫͭͪͤͤ͟·͚ 
͍·͍ͦ͘ 

ˢ͍͊ͪΦ͍ͦͫΦ 

˥͍ͦͦͫͦ͊͡Ύ 

͍ͫΎ͘Έ 

BUS 

˽͔͔͎ͪͪͯ͘ 

˻ͭͪ͟Φ͍͔͙͒ͪ 

 

˭͊ͪ͟Φ͍͔͙͒ͪ 

˿͍ͦ͋ͦ͒ͤͦ 
͒ͦͫͭͯͨͤ·͔ I/Os 93-
96 
Module addr. 51 

͔̏ͫͭͪͤͤ͟·͚ ͍·͍ͦ͘ 
Pot.-free 
changeover 

Terminal X2: 
1=Ήͫͭͪ͟.͍·͍ͦ͘ 
2-8= I/Os (89-96) 
9= -H (0V) 
10= ͊ ͍͊ͪΦ͍ͦͫΦ  
мнҐ͔͔͍ͪͪͤ͘·͚͙ͫͭͦ;͙ͤ͟ ͙ͨͭ ͙͊ͤΎ όҌмнV) 
моҐ ͙͔ͫͨͪ͟ 
14= microphone 
15-16= -H (0V) 
17-18= S 
19-20= +24V 

Terminal X3: 
1= Ήͫͭͪ͟.͍·͍ͦ͘ 
2-8= I/Os (89-96) 
9= -H (0V) 
10= +24V 
11= emergency light 
12=ͪ ͔͔͍ͪͤ͘·͚͙ͫͭͦ;͙ͤ͟ 
͙͙ͨͭ͊ͤΎ (+12V) 
13= ͫ ͙͔ͨͪ͟ 
14= microphone 
 

˾͔͔͡ 
͍͊͊ͪΦ͍͔ͦͫ΅͔ͤ

͙Ύ 
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2.7 ˜̌́̓́ ̒̏̆̅̉̎̆̎̉̊ LF-12 ̝̐́̎̆̌ ̐̑̉̋́̈̏̃ 

The LF-12 ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʧʣʘʪʦʡ ʩʦʝʜʠʥʝʥʠʷ ʚ ʧʘʥʝʣʠ ʧʨʠʢʘʟʦʚ ʘ ʪʘʢ ʞʝ 

ʥʦʩʠʪʝʣʴʥʘʷ ʧʣʘʪʘ ʜʚʦʠʭ ʤʦʜʫʣʝʡ LBMs, 1 ʨʝʣʝ, ʛʫʜʦʢ ʧʝʨʝʛʨʫʟʘ ʠ ʛʫʜʦʢ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

 

 
 

 

 

˾͙ͫͯͤͦ͟ 2.9: LF-12 ͨ ͊ͭ͊͡ ͔͙ͨ͊ͤ͡ ͙͍ͨͪ͊ͦ͘͟ 
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3 ˛̗̠̐̆̑́̉  

3.1 ˛̜̒̎̏̃̎̆ ̏̒̏̂̆̎̎̏̒̓̉ 

LiSA20 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ʦʩʥʘʱʝʥʘ ʩʝʥʩʦʨʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʜʠʩʧʣʝʝʤ 4.3". ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʠ ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʦʙʟʦʨ ʚʩʝʭ ʚʭʦʜʦʚ, ʚʳʭʦʜʦʚ ʠ ʦʰʠʙʢʘ ʚʦʩʧʦʤʠʥʘʥʠʷ 

ʠ ʩʪʦʣʴ ʞʝ ʩʣʫʞʠʪ ʜʣʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. ʆʧʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʫʠʪʠʚʥʦʡ ʠ 

ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ ʪʦʣʴʢʦ ʢʦʨʦʪʢʠʡ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

 

3.2 ˞̓̑̔̋̓̔̑́ ̟̍̆̎ 

˿ͭͪͯͭͯͪ͊͟ ͎͍͎͊ͤͦͦ͡ ͔ͣͤΌ ˶͙͊͘ ͙͙͙͍ͤͭͯͭͤͦΦ ˿ͭͪͯͭͯͪ͊͟ ͔ͣͤΌ ͙͔ͦ͋ͪ͊͗ͤ͘ ͔͒ͫ͘Έ ͭͦ͡Έͦ͟ 

͙ͫͯ͗ͭ͡ ͦ͋ͦͪ͘ ͙ ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘ ͨͦ͊͘͟·͍͔͊ͭ ͭͦ͡Έͦ͟ ͔͍ͨͪ·͔ ͨͯͤͭ͟· ͔ͣͤΌΦ ˣ͔͔ͦ͡ 

͔ͨͦ͒ͪͦ͋ͤͦ ͙͙͔ͦͨͫ͊ͤ ͙͍͙ͨͪͦ͒ͭͫΎ ͙͔ͤ͗Φ 

 
˾͙ͫͯͤͦ͟ 3.1: ˿ ͭͪͯͭͯͪ͊͟ ͔ͣͤΌ 

1-7.1 ˗̗̗̠̏̎̆̐̉ ̜̑́̂̏̓ 

ˤ·͔͙͔͋ͪͭ Ή͔͔ͣͤͭ͡ ͔ͣͤΌ ͍ ͎͍͊ͤͦͣ͡ ͔ͣͤΌΣ ;ͭͦ͋· ͔͔͚͙ͨͪͭ ͟ ͍ͫΎ͊ͤͤ͘·ͣ ͔ͣͤΌ ͙ͫͭͪ͊ͤͼΦ 

˿ͭͪ͊ͤ ͙ͼ· ͎ͣͦͯͭ ͋·ͭΈ ͙͔͔ͣͤͤ͘· ͫ ͨͦͣͦ΅ΈΌ ғ ͙ Ҕ ͔͙ͫͭͪ͟͡ ͍ ͍͔ͪͻ͔͚ͤ ͙͙͙ͤ͡ ͔͔͎ͤͦͦ͘͡ 

ͼ͍͔ͭ͊Φ ˿͍͔͍ͦͦͭͭͫͭͯΌ΅͙͔ ͔ͨ͊ͪ͊ͣͭͪ· ͪ͊ͫͨͪͦͫͭͪ͊ͤΎΌͭͫΎ ͤ͊ Ή͙ͭ ͙ͫͭͪ͊ͤͼ· ͔ͣͤΌΦ ˸͔ͤΌ 

͙ͫͭͪ͊ͤͼ· ͔ͫͦ͒ͪ͗͊ͭ ͔ͨͦ͒ͣͤΌ ͙ͫͭͪ͊ͤͼΣ ͦͭͦͪ͟·͔ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒Έ ͔ͫͦ͒ͪ͗͊ͭ ͒͊͡Έ͔͚ͤ΄͙͔ 

͊ͨͪͦͫ͘·Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͔ͨ͊ͪ͊ͣͭͪͦͣΣ ͦͭͦͪ͟·͚ ͣͦ͗ͤͦ ͔͙͍ͪ͒͊ͭͪͦ͊ͭ͟Έ ͭ͊ͣΦ  ˹͍͊͗͊ ͤ͊ 

ͤͦͨͯ͟͟ ͔ͣͤΌ ͍· ͨͦͯ͡;͙͔ͭ ͦ͋ͪ͊ͭͤͦ ͍ ͎͍͔͊ͤͦ͡ ͔ͣͤΌΦ ˹͍͊͗͊ ͤͦͨͯ͟͟ CMD όͦͣ͊ͤ͒͊͟ύΣ 

ͣͦ͗ͤͦ ͨͦͯ͡;͙ͭΈ ͒ͦͫͭͯͨ ͤ͊ ͍͔ͯͪͦͤ ͍͙ͦͣ͊ͤ͒ͦ͊ͤ͟ΎΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ όͦ͋ͪ͊ͭͤͦΣ 

͙ͨͪͦ͒ͦ͗ͭ͡Έύ ͙ͤͦͨ͟͟ ͒͡Ύ ͙ͨͪͦͪͯͭ͟͟ ͍͔͔ͨͪ͒ ͙ ͤ͊͊͒͘Φ 
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     ˾ ͙ͫͯͤͦ͟ 3.2: Home menu  ˾͙ͫͯͤͦ͟ 3.3: Submenu  ˾͙ͫͯͤͦ͟ 3.4: Setting level 

  

 

 

3.3  ̅ ̉́̐́̈̏̎ ̋̏̍́̎̅ LiSA20 

ɼʠʘʧʘʟʦʥ ʢʦʤʘʥʜ LiSA20 ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʢʦʤʘʥʜʳ, ʠʟʤʝʥʝʥʠʷ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ ʠ 

ʚʝʨʥʫʪʴʩʷ ʚ ʦʩʥʦʚʥʦʝ ʤʝʥʶ. 

 

Menu ʄʝʥʶ (ʚʝʨʥʫʪʴʩʷ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ) 

CMD ʂʦʤʘʥʜʘ (ʦʪʢʨʳʪ ɹʚʚʦʜ ʢʦʤʘʥʜ) 

=> ʇʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ 

<= ʇʝʨʝʡʪʠ ʢ ʧʨʝʜʳʜʫʱʝʡ ʩʪʨʘʥʠʮʝ 

  

˽͔ͦͫ͡ ͦͭͪ͟·͙ͭΎ ͍͍ͦ͒͊ ͟ ͦͣ͊ͤ͒·Σ ͫ ͨͦͣͦ΅ΈΌ CMDΣ ͡Ό͚͋ͦ ͎͚͒ͪͯͦ ͙ͫͭͪ͊ͤͼ· ͔ͨ͊ͪ͊ͣͭͪ ͔ͣͦ͗ͭ 

͍·͘·͍͊ͭΈͫΎ ͤ͊ͨͪΎͣͯΌ ͙ͨͪ ͍͍͔ͦ͒ т ͙ ͙ͭͪ ͤ͊͘;ͤ·͚ ͔ͤͦͣͪ ͙ͫͭͪ͊ͤͼ· ό͙͔ͤ͊ͨͪͣͪΣ ͙ͫͭͪ͊ͤͼ͊ сл 

(7060 (OK). 
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3.4 ˞̉̎̉̆ ̉ ̜̒̆̑̆ ̠̐̏̌ ̃̃̏̅́ 

ʅʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʨʘʥʠʮʘʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʚʳ ʥʘʡʜʝʪʝ ʩʠʥʠʡ ʧʦʣʷ ʚʚʦʜʘ, 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ, ʠ ʩʝʨʳʝ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʨʝʜʘʢʪʠʨʦʚʘʪʴ.  

 

 
 

ˤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔ͨ͊ͪ͊ͣͭͪ͊ ͫͭΦ͍͔͙ͯͨͪ͊ͤ͡Ύ ͦͤ ͨͦΉͭͦͣͯ ͙͍͙ͨͪͦͦ͒ͭͫ͘Ύ ͨͪͦ΅͔ ͒͡Ύ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ 

͍ͦ ͍͔ͪͣΎ ͍͙ͯͫͭ͊ͤͦ͟ ͙͔͙ͣͤͭ͘Έ ͭͦ͡Έͦ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͙ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͔ ͔ͨ͊ͪ͊ͣͭͪ·Φ ̏ͭͦ ͎ͦͪ͊͒ͦ͘ 

͔͔͋ͦ͡ ͯ͒ͦ͋ͤ·ͣ ͙ ͍ͨͦͦ͘͡Ύ͔ͭ ͋·͔͔ͫͭͪ ͙͒ͦͫͭ;Έ ͍͔͚ͫͦ ͼ͔͙͡Φ ˽͔͊ͪ͊ͣͭͪ· ͔΅͔ ͔ͤ ͔͙͍ͪ͊ͦ͊ͤͤ͊͘͡Ύ ͍ 

͙͔͔ͫͫͭͣ ͔ͭ͊͗͟ ͔͊ͭͤ͘ΎΌͭͫΎ ͔ͫͪ·ͣΦ  

3.5 ˍ̜̂̂̑̆̃̉́̓̔̑ ̉ ̗́̅̑̆̒́̉̉ 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʙʙʨʝʚʠʘʪʫʨʳ ʜʣʷ ʨʘʙʦʪʳ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ 

ʨʝʘʣʠʟʘʮʠʠ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠ.̫  

 

  
 

 

 

 

 

 

 

 

*) ʆʙʲʷʩʥʝʥʠʝ ʘʜʨʝʩʘʮʠʠ ʚʭʦʜʘ/ʚʳʭʦʜʘ ʩ LiSA20. 

ˤ LiSAнл у ͍ͨͦͪͭͦ ͍͍ͦ͒͊κ͍·͍ͦ͒͊ ͍͔͎ͫ͒͊ ͤ͊ͤ͊͘;͔͊ͭͫΎ ͙͒͊ͨ͊ͦͤ͘ ͍ͨͦͪͭͦΦ ˨͙͊ͨ͊ͦͤ͘ ͍ͨͦͪͭͦ 
͔͒͊ͭͫΎ ͔͊͒ͪͫ ό͙͒͊ͨ͊ͦͤ͘ ͔͙͔͙͔ͫͦ͒ͤͤΣ ͫͦͭ͡ύΣ ͦͭͦͪ͟·͚ ͤ͊ͤ͊͘;͔͊ͭͫΎ ͤ͊ ͨͪͦͼ͔ͫͫͦͪ-, ͟ ͙͊͋ͤ͊ - 
͙͙͡ Ήͭ͊͗  ́ ͙ͤ· ͍ ͘ ͍͙͙͙͊ͫͣͦͫͭ ͦͭ ͔͔͙ͣͫͭͦͨͦͦ͗ͤ͡ΎΦ 

Bus 
˴͔ͪ͊ͭͦ͟ 

ͦ͋ͦͤ͊͘;͔͙͔ͤ 
˨͙͊ͨ͊ͦͤ͘ ͔͍͊͒ͪͫͦ 

˸͊ͫ͟Φ ͙̉ͫͦ͡ 
͔ͦͨͪ͊ͼ͙͚ ͍͍ͦ͒͊-
͍·͍ͦ͒͊ 

ʇʨʦʮʝʩʩʦʨ P 
2-5 (0 ʠ 1 
ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʳ) 

4*8 (2*8 
ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ) 

ʂʘʙʠʥʘ F 0-63 64*8 

ʕʪʘʞ E 0-63 64*8 

 

ʋʢʘʟʳʚʘʝʪ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ, ʘʜʨʝʩʘʮʠʠ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

>  ʇʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ (ʚʚʝʨʭʫ ʩʧʨʘʚʘ) 

<  ɺʝʨʥʫʪʴʩʷ ʢ ʧʨʝʜʳʜʫʱʝʡ ʩʪʨʘʥʠʮʝ (ʚʚʝʨʭʫ ʩʣʝʚʘ) 

T  ʇʘʨʘʤʝʪʨ ʪʨʝʙʫʝʪʩʷ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʩʝʢʫʥʜʘʭ 

t  ʇʘʨʘʤʝʪʨ ʪʨʝʙʫʝʪʩʷ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

I *) ʇʘʨʘʤʝʪʨ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʚʭʦʜ 

O *) ʇʘʨʘʤʝʪʨ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʚʳʭʦʜ 

IO *) ʇʘʨʘʤʝʪʨ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʚʳʭʦʜ ʠ ʚʭʦʜ 
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I:VVVF failure                 x.yy.z  

 x = ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ (P, F, E) 
 y = ʘʜʨʝʩ (2-5 ʜʣʷ P ʠʣʠ 0-63 ʜʣʷ F ʠ E) 
 z = 1-8 
 

˾͔΄͔͙͔ͤ ͙͔ͨͪͣͪ͊Υ IΥ ͍͙ͤ͘ ͊ͨ͊ͤ͟͡ м ͍͔͙ͨͪͦͪͭΈ P лр мΣ ;ͭͦ ͦͤ͊͘;͔͊ͭΥ ͍ͻͦ͒ ͤ͊ͻ͙ͦ͒ͭͫΎ ͤ͊ 

ͣͦ͒ͯ͡Έ ͨͪͦͼ͔ͫͫͦͪ͊Σ ͔͊͒ͪͫ όͫͦͭ͡ύ лрΣ ͨͦͪͭ мΦ    

˨͎͚ͪͯͦ ͙͔ͨͪͣͪΥ OΥ ͙͘ ͨͦͪΎ͒͊͟ F лл п ͍·ͻͦ͒ ͤ͊ͻ͙ͦ͒ͭͫΎ ͤ͊ ΄͙͔ͤ ͍͙͊ͭͦͣͦ͋͡ΎΣ ͔͊͒ͪͫ όͫͦͭ͡ύ 

лΣ ͨͦͪͭ пΦ 

3.6 ˑ̉́̐́̈̏̎ ́̅̑̆̒̏̃ ̖̃̏̅̏̃ ̉ ̜̖̃̏̅̏̃ 

ʇʨʠ ʞʝʣʘʥʠʠ ʚʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʧʦʜʢʣʶʯʠʪʴ ʜʚʘ ʷ / O16 ʢʘʨʪ (ʩʣʦʪʳ X3 ʠ X2) ʥʘ ʧʣʘʪʝ 

ʧʨʦʮʝʩʩʦʨʘ ʇʦʤʠʤʦ ʨʘʟʣʠʯʥʳʭ ʧʦʜʢʣʶʯʘʝʤʳʭ ʚʭʦʜʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, 

ʚʚʦʜʘ ʦʙʦʟʥʘʯʝʥʠʷ I / O16 ʢʘʨʪʳ ʙʳʣʠ ʚʟʷʪʳ ʠʟ LiSA10. 

ˤͻ͍ͦ͒ͦ ͨ͊ͭ͡· ͨͪͦͼ͔ͫͫͦͪ͊ ͙ͭͨ͊ ζ͔͔͔͚ͨͪͣͤͤͦη ͣͦ͗ͤͦ ͊͒͊ͭ͘Έ ͙ͪ͊͘͡;ͤ·͔ ͔͙ͣ͊ͭͪ͊͡· ό͙͔ͤ͊ͨͪͣͪΦ 

͟ I / Oмсύ ͍ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙ ͍͍ͦ͒͊κ͍·͍ͦ͒͊Φ  ˹ͦΥ ˤͻͦ͒· ͋ ͯ͒ͯͭ ͙͔͔ͣͤͤ͘·Σ ͭͦ ͔ͤ ͔͋ͯ͒ͭ ͨͦ͊͊ͤ͘͟ ͍ 

ͦ͋·;͚ͤͦ ͙ͨͦ͘ͼ͙͙ ͍ ͔ͦͤ͟ ͫͭ͊ͭͯͫ ͙͎ͫͤ͊͊͡Σ ͊͟͟ ͍ͻͦ͒ͤ·͔ ͒͊ͤͤ·͔ ͋ͯ͒ͯͭ ͙͔͔ͣͤͤ͘·Η ˮΥ ¦н ͔͒ͦ͗ͤ͡ 

͋·ͭΈ ͤ͊ͤ͊͘;͔ͤΗ 

Signal TYPE Description Origin 
Address 

input 
MFA variable ʄʦʥʪʘʞʥʳʡ ʭʦʜ LiSA20 PB P.33 

REG variable ʆʰʠʙʢʘ ʉʪ.ʫʧʨʘʚʣʝʥʠʷ  LiSA20 PB P.34 

MIN variable ʄʠʥʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ LiSA20 PB P.35 

MAX variable ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ LiSA20 PB P.36 

MRT variable ʊʝʤʧʝʨʘʪʫʨʘ ʄʘ.hʧʦʤʝʱ. LiSA20 PB P.37 

PI1 variable ʉʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤ.ʚʭʦʜ 1 LiSA20 PB P.38 

BF variable ʧʦʞʘʨ LiSA20 PB P.39 

PIO2 variable ʉʚʦʙ. ʧʨʦʛʨʘʤ.ʚʭʦʜ/ʚʳʭʦʜ 12 LiSA20 PB P.40 

PIO1 variable ʉʚʦʙ. ʧʨʦʛʨʘʤ.ʚʭʦʜ/ʚʳʭʦʜ 12 LiSA20 PB P.41 

BR1 variable ʪʦʨʤʦʟ 1 LiSA20 PB P.42 

BR2 variable ʪʦʨʤʦʟ 2 LiSA20 PB P.43 

BR3 variable ʪʦʨʤʦʟ 3 LiSA20 PB P.44 

RUE fixed ʀʥʩʧ ʤʘʰ.ʧʦʤʝʱ. LiSA20 PB P.45 

AUF/ 
RUP 

fixed ʀʥʩʧ ʤʘʰ.ʧʦʤʝʱ.ʚʚʝʨʭ LiSA20 PB P.46 

AB/ RDN fixed ʀʥʩʧ ʤʘʰ.ʧʦʤʝʱ.ʚʥʠʟ LiSA20 PB P.47 

PI2 variable ʉʚʦʙ. ʧʨʦʛʨʘʤ.ʚʭʦʜ 2 LiSA20 PB P.48 

U1 variable ʧʝʨʝʛʨʝʚ 1 LiSA20 PB P.49 

U2 variable ʧʝʨʝʛʨʝʚ 2 LiSA20 PB P.50 

 variable ɺʭʦʜ ʚʳʢʣ.T¦V  LiSA20 PB P.65 

SLS fixed ɺʭʦʜ ʦʩʚʝʱ.ʰʘʭʪʳ LiSA20 PB 
Further 
input 

possible 
with bus 
module. 

 fixed ɺʭʦʜ ʦʩʚʝʱ.ʢʘʙʠʥʳ LiSA20 PB 
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I/O16 ʥʘ ʩʣʦʪʝ X3: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

˾͙ͫͯͤͦ͟3.5: I/O16 at slot X3 
 

 

I/O16 ʥʘ ʩʣʦʪʝ X2: 

 

 

 

 

 

 

 

 

 

 

 

 

˾͙ͫͯͤͦ͟ 3.6: I/O16 ͤ ͊ ͔ͫͦͭ͡ X2 
 

 

The free relays on the relay board are addressed according to the following table: 

 

ˮͣΎ ́ˮ ˽ ˻͙͙͔ͨͫ͊ͤ ˽͙ͪͦͫͻͦ͗͒. ˤ͍ͦ͒ ͊͒ ͔ͪͫ͊ 
K41 ʧʦʩʪʦʷʥʥʳʡ ʉʚʦʙʦʜʥʦʝ ʨʝʣʝ LiSA20 RB R.1 

K42 ʧʦʩʪʦʷʥʥʳʡ ʉʚʦʙʦʜʥʦʝ ʨʝʣʝ LiSA20 RB R.2 

K43 ʧʦʩʪʦʷʥʥʳʡ ʉʚʦʙʦʜʥʦʝ ʨʝʣʝ LiSA20 RB R.3 

XK8, pin1 ʧʦʩʪʦʷʥʥʳʡ ʉʚʦʙ.ʚʳʭʦʜ O1 LiSA20 PB R.4 

XK8, pin2 ʧʦʩʪʦʷʥʥʳʡ ʉʚʦʙ.ʚʳʭʦʜ O2 LiSA20 PB R.5 

 

 

 

 

 

 

 

 

P.09 

P.10 

P.11 

P.12 

P.13 

P.14 

P.15 

P.16 

P.01 

P.02 

P.03 

P.04 

P.05 

P.06 

P.07 

P.08 

P.25 

P.26 

P.27 

P.28 

P.29 

P.30 

P.31 

P.32 

P.17 

P.18 

P.19 

P.20 

P.21 

P.22 

P.23 

P.24 
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3.7 ˛̗̐̆̑́̉̉ ̒ ̝̟̐̏̍̏̚ ̃̃̏̅́ ̋̏̍́̎̅  

 

ɺ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʦʙʟʦʨ ʚʦʟʤʦʞʥʳʭ ʚʭʦʜʥʳʭ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʚʝʜʝʥʳ, ʠʩʧʦʣʴʟʫʷ ʢʥʦʧʢʫ çCMDè ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʩʧʣʝʷ. ʂʘʞʜʳʡ ʚʚʦʜ ʢʦʤʘʥʜʳ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çOKè. çCLè ʩʣʫʞʠʪ ʜʣʷ ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʠ. ʉʥʦʚʘ 

ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çCMDè ʫʜʘʣʷʝʪ ʜʠʘʧʘʟʦʥ ʚʚʦʜʘ. 

 

 

 

 

 

 

 

˛̂̈̏̑ ̋̏̍́̎̅ 
CMD Action Description Info 

1 ʆʪʢʨ.ʜʚʝʨʠ 1 
ʦʪʢʨʳʪʴ ʜʚʝʨʴ 1 
ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʨʝʰʝʥʠʷ. 

 

2 ʆʪʢʨ.ʜʚʝʨʠ 2 
ʦʪʢʨʳʪʴ ʜʚʝʨʴ 2 
ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʨʝʰʝʥʠʷ. 

 

3 ɿʘʢʨ. ʜʚʝʨʠ 1 ʠ ʜʚʝʨʠ 2 ɼʚʝʨʠ ʟʘʢʨʳʪʳʝ. 
 
 

4 
ʇʦʢʘʟʘʪʴ ʠʥʬʦʨʤʘʮʠʶ  
DCP  

Indication of DCP information in the 
status text window. 

 

5 
ɹʣʦʢʠʨʦʚʢʘ ʜʚʝʨʝʡ 
ʚʢʣ/ʚʳʢʣ 

ɼʚʝʨʠ ʟʘʙʣʦʢʠʨʦʚʘʥʳ ʠʣʠ 
ʦʩʚʦʙʦʞʜʝʥʳ.  

ʈʘʟʣʠʯʥʦʡ ʩʪʘʪʫʩ 

6 
ɺʳʢʣʶʯʠʪʴ ʫʧʨʘʚʣʝʥʠʷ 
ʵʪʘʞ.ʚʳʟʦʚʦʚ 

ɺʢʣʶʯʘʝʪ ʠʣʠ ʦʪʢʣʶʯʘʝʪ ʚʳʟʦʚʳ. 
ɺʳʟʦʚʳ ʥʘ ʵʪʘʞʘʭ ʥʝ 
ʧʨʠʥʠʤʘʶʪʩʷ. 

ʈʘʟʣʠʯʥʦʡ ʩʪʘʪʫʩ 

7 ʉʠʤʶʣʷʮʠʷ ʚʳʟʦʚ 
ɻʝʥʝʨʠʨʫʝʪ ʧʨʠʢʘʟʳ ʠ ʚʳʟʦʚʳ. 
ɺʳʟʦʚʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʦʪ 
ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

 

8 
ʂʦʥʪʨʦʣʴ ʀʥʩʧʝʢʮʠʠ ʚʢʣ / 
ʚʳʢʣ 

ʉʠʤʶʣʷʮʠʷ ʨʝʞʠʤʘ ʠʥʩʧʝʢʮʠʠ. 
ʎʝʧʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʙʫʜʝʪ 
ʧʝʨʝʤʢʥʫʪʘ. 

ʈʘʟʣʠʯʥʦʡ ʩʪʘʪʫʩ 

9 ʉʦʟʜʘʡʪʝ ʩʧʠʩʦʢ 
ʧʘʨʘʤʝʪʨʦʚ 

ʅʘ SD-ʢʘʨʪʫ LiSA20 ʩʦʟʜʘʝʪʩʷ 
ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ ʚ ʚʠʜʝ 
ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. 

 

 

CMD Action Description Info 

01 ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʤʦʜʝʤʘ 
ɽʩʣʠ ʝʩʪʴ ʤʦʜʝʤ ʧʦʜʢʣʶʯʝʥ ʦʥ 
ʤʦʞʝʪ ʧʝʨʝʟʘʧʫʩʪʠʪʩʷ. 

 

44 
ʇʦʢʘʟʘʪʴ ʟʥʘʯʝʥʠʷ 
(ʦʪʥʦʩʠʪʝʣʴʥʘʷ) 
ʘʙʩʦʣʶʪʥʳʡ ʵʥʢʦʜʝʨ 

ɽʩʣʠ ʚʢʣʳʯʝʥʦ, ʟʥʘʯʝʥʠʷ 
ʘʙʩ.ʵʥʢʦʜʝʨʘ ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʥʘ 
ʦʢʥʝ ʩʦʩʪʦʷʥʠʷ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʥʠʞʥʝʡ ʦʩʪʘʥʦʚʢʠ. 

 

45 
ʇʦʢʘʟʘʪʴ ʟʥʘʯʝʥʠʷ 
(ʬʘʢʪʠʯʝʩʢʦʡ) 
ʘʙʩʦʣʶʪʥʳʡ ʵʥʢʦʜʝʨ 

ɽʩʣʠ ʚʢʣʳʯʝʥʦ, ʟʥʘʯʝʥʠʷ 
ʘʙʩ.ʵʥʢʦʜʝʨʘ ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʥʘ 
ʦʢʥʝ ʩʦʩʪʦʷʥʠʷ 
ʩʪ.ʫʧʨʘʚʣʝʥʠʷ(ʧʦʟʠʮʠʷ ʥʘ 
ʤʘʛʥ.ʣʝʥʪʝ) 

 

91 
ɺʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ 
ʤʦʥʠʪʦʨʠʥʛ ʬʘʟʳ 

ˉ ʬʘʟʳ ʢʦʪʦʨʳʝ ʧʦʜʢʣ. ʂ  
ʈʝʣʝʡʥʦʡ ʧʣʘʪʝ - ʧʨʦʚʝʨʷʶʪʩʷ. 
ʇʘʨʘʤʝʪʨ ʧʝʨʝʢʣʶʯʘʝʪ 
ʤʦʥʠʪʦʨʠʥʛ ʚʳʢʣ. / ʚʢʣ.. 

ʈʘʟʣʠʯʥʦʡ ʩʪʘʪʫʩ 

97 
DCP:   
ʆʪʧʨʘʚʠʪʴ / ʥʝ 
ʦʪʧʨʘʚʣʷʪʴ ʧʘʢʝʪ I7.  

ʇʘʢʝʪ I7 ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʘʩʪʦʪʥʠʢʫ 
with the estimated path value for the 
upcoming travel. 

ʈʘʟʣʠʯʥʦʡ ʩʪʘʪʫʩ 
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CMD Action Description Info 

98 
ɺʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ 
ʤʦʥʠʪʦʨʠʥʛ 
ʘʢʢʫʤʫʣʷʪʦʨʘ 

ɸʢʢʫʤʫʣʷʪʦʨ ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ 
ʧʣʘʪʝ ʧʨʦʮʝʩʩʦʨʘ 
ʟʘʨʷʞʘʝʪʩʷ,ʨʘʟʨʷʞʘʝʪʩʷ ʠ 
ʧʨʦʚʝʨʷʝʪʩʷ. ʇʘʨʘʤʝʪʨ 
ʧʝʨʝʢʣʶʯʘʝʪ ʵʪʘʧʘ ʤʦʥʠʪʦʨʠʥʛʘ 
ʚʳʢʣ. / ʚʢʣ.. 

ʈʘʟʣʠʯʥʦʡ ʩʪʘʪʫʩ 

99 
DCP:   
ʆʪʧʨʘʚʠʪʴ / ʥʝ 
ʦʪʧʨʘʚʣʷʪʴ ʧʘʢʝʪ I9.  

ʇʘʢʝʪ I9 ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʘʩʪʦʪʥʠʢ ʩ 
ʩ ʪʦʯʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʫʪʷ ʜʣʷ  
ʧʨʝʜʩʪʦʷʱʠʤ ʜʚʠʞʝʥʠʝʤ. 

ʈʘʟʣʠʯʥʦʡ ʩʪʘʪʫʩ 

1xx 
ʇʨʠʢʘʟ ʢʘʙʠʥʳ ʥʘ 
ʦʩʪʘʥʦʚʢʫ xx 

ʃʠʬʪ ʚʳʟʳʚʘʝʪʩʷ ʥʘ ʵʪʘʞ ʭʭ. ʇʨʠ 
ʚʳʙʦʨʥʦʠ ʨʝʞʠʤʝ ʦʪʢʨ. 
ɼʚʝʨʝʡ,ʧʨʠʢʘʟʳ ʚʪʦʨʦʡ ʜʚʝʨʠ 
ʠʜʫʪ ʧʦʩʣʝ ʧʨʠʢʘʟʦʚ ʧʝʨʚʦʡ.  

15* = ʧʨʠʢʘʟ ʜʣʷ 
ʦʩʪʘʥʦʚʢʠ 5 

2xx 
ɺʳʟʦʚ ʚʚʝʨʭ ʜʣʷ 
ʦʩʪʘʥʦʚʢʠ xx 

ʃʠʬʪ ʚʳʟʳʚʘʝʪʩʷ ʥʘ ʵʪʘʞ ʭʭ, 
ʟʘʚʠʩʠʤʦ ʦʪ ʦʩʚʦʙʦʞʜʝʥʠʷ 
ʚʳʟʦʚʦʚ. 

25* = ʚʳʟʦʚ ʚʚʝʨʭ 
ʜʣʷ ʦʩʪʘʥʦʚʢʠ 5 

3xx 
ɺʳʟʦʚ ʚʥʠʟ ʜʣʷ 
ʦʩʪʘʥʦʚʢʠ xx 

ʃʠʬʪ ʚʳʟʳʚʘʝʪʩʷ ʥʘ ʵʪʘʞ ʭʭ, 
ʟʘʚʠʩʠʤʦ ʦʪ ʦʩʚʦʙʦʞʜʝʥʠʷ 
ʚʳʟʦʚʦʚ. 

35* = ʚʳʟʦʚ ʚʥʠʟ ʜʣʷ 
ʦʩʪʘʥʦʚʢʠ 5 

401 ʇʨʦʚʝʨʢʘ ʨʝʣʝ 
ʇʨʦʚʝʨʷʝʪ ʚʩʝ ʨʝʣʝ ʚʳʭʦʜʦʚ, ʘ 
ʪʘʢʞʝ ʧʦʝʟʜʢʠ ʚʳʭʦʜʦʚ ʩʠʛʥʘʣʘ ʥʘ 
ʯʘʩʪʦʪʥʠʢ. 

 

403 
ʆʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ 
ʢʘʨʪʳ SD 

ʆʪʦʙʨʘʞʘʪʴ ʚʩʝ ʧʘʧʢʠ ʠ ʬʘʡʣʳ, 
ʜʦʩʪʫʧʥʳʝ ʥʘ SD-ʢʘʨʪʝ. 

 

404 ʕʢʨʘʥ-ʪʝʩʪ ʇʨʦʚʝʨʷʝʪ, ʃʠʟʘ ʙʫʩ ʜʠʩʧʣʝʝʚ. 
 
 

405 ɺʚʦʜʘ/ʚʳʚʦʜʘ ʪʝʩʪ 
Checks the IO16 cards on the 
processor board for functioning. 

 

600 ʉʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ 
ʉʦʭʨʘʥʷʝʪ ʧʘʨʘʤʝʪʨʳ ʠ ʥʘʩʪʨʦʡʢʠ 
ʚʥʫʪʨʝʥʥʝʡ ʬʣʵʰ-ʧʘʤʷʪʠ. 

 

601 
ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 
ʠʥʜʠʢʘʮʠʠ 

ɺʩʝ ʥʘʙʦʨ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʤʚʦʣʦʚ 
ʥʘ ʧʦʩʘʜʢʫ ʧʝʨʝʜʘʶʪʩʷ ʥʘ 
ʜʠʩʧʣʝʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʰʠʥʝ 
ʃʠʟʘ. 

 

603 ʉʧʝʮʠʘʣʴʥʳʝ ʫʢʘʟʘʥʠʷ 

ɺʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʜʠʩʧʣʝʝ, ʢʘʢ 
ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʩʘʜʢʘʤʠ, 
ʜʚʝʨʠ ʠ ʧʨʦʚʝʨʠʪʴ ʨʘʟ. 

 

6060 
ʉʪ.ʫʧʨʘʚʣʝʥʠʷ 
ʧʝʨʝʟʘʛʨʫʟʢʘ 

ʇʝʨʝʟʘʛʨʫʟʢʘ ʢʦʤʧʴʶʪʝʨʘ 
ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 
ʦʙʷʟʘʪʝʣʴʥʳʤ. 

 

691 
ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ 
- ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʜʘʥʥʳʝ 
ʚ ʧʘʧʢʝ ʥʘ SD-ʢʘʨʪʫ 

ʉʦʭʨʘʥʷʝʪ ʪʝʢʫʱʠʝ ʦʰʠʙʢʠ 
ʣʠʬʪʘ,ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ, ʘ 
ʪʘʢʞʝ ʧʘʨʘʤʝʪʨ ʚ ʦʪʜʝʣʴʥʫʶ 
ʧʘʧʢʫ (SAVExyz) ʥʘ SD-ʢʘʨʪʝ. 

 

692 
ʆʪʦʙʨʘʞʝʥʠʝ ʧʘʧʢʠ 
ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ 

ʆʪʦʙʨʘʞʘʝʪ ʚʩʝ ʧʦʣʥʳʝ 
ʢʦʧʠʨʦʚʘʥʠʷ (ʧʘʧʢʠ) ʥʘ SD-ʢʘʨʪʝ. 

 

692xxx 

ʇʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
(ʦʰʠʙʢʠ ʣʠʬʪʘ, 
ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ, 
ʧʘʨʘʤʝʪʨ)r 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ, 
ʩʦʭʨʘʥʝʥʥʳʭ ʥʘ SD-ʢʘʨʪʝ. ɼʣʷ 
ʵʪʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 
ʧʘʧʢʫ ʠʥʜʝʢʩʘ (3-ʟʥʘʯʥʦʝ ʯʠʩʣʦ). 

ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ 
ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʚ 
ʧʘʧʢʝ SAVE_003, 
ʚʚʝʜʠʪʝ 692003 *. 

693xxx 
ɺʦʩʩʪʘʥʦʚʠʪʴ 
ʧʘʨʘʤʝʪʨʳ 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ SD-ʢʘʨʪʝ - ʜʣʷ 
ʵʪʦʡ ʮʝʣʠ, ʠʥʜʝʢʩ ʧʘʧʢʠ (3-
ʟʥʘʯʥʦʝ ʯʠʩʣʦ) ʜʦʣʞʥʳ ʙʳʪʴ 
ʚʚʝʜʝʥʳ. 

ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ 
ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʚ 
ʧʘʧʢʝ SAVE_005, 
ʚʚʝʜʠʪʝ 693005 *. 

694xxx 
ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʠʟ ʧʘʧʢʠ 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ SD - 
ʜʣʷ ʵʪʦʡ ʮʝʣʠ, ʠʥʜʝʢʩ ʧʘʧʢʠ (3-

ɽʩʣʠ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʣ 
ʩʦʭʨʘʥʝʥ ʚ ʧʘʧʢʝ 
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ʟʥʘʯʥʦʝ ʯʠʩʣʦ) ʜʦʣʞʥʳ ʙʳʪʴ 
ʚʚʝʜʝʥʳ. 

SAVE_005, ʚʚʝʜʠʪʝ 
694005 *. 

697 
ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʟʝʨʚʥʦʛʦ 
ʢʦʧʠʨʦʚʘʥʠʷ 

ʉʦʟʜʘʝʪ ʨʝʟʝʨʚʥʫʶ ʢʦʧʠʶ 
ʪʝʢʫʱʝʡ ʧʦʜʥʷʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ SD-ʢʘʨʪʝ ʧʨʠ 
ʥʘʣʠʯʠʠ ʥʝ ʪʝʢʫʱʝʡ ʨʝʟʝʨʚʥʦʡ 
ʢʦʧʠʠ. 

 

698 
ʊʝʢʫʱʘʷ ʚʝʨʩʠʷ 
ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ 

ʆʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʫʶ ʚʝʨʩʠʶ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 
 

698xxx 
ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʃʠʬʪʘ 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ SD-
ʢʘʨʪʝï ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 
ʚʚʝʩʪʠ, the ʀʥʜʝʢʩ ʠʤʝʥʠ ʬʘʡʣʘ 
(3-ʮʠʬʨʦʚʦʡ ʥʦʤʝʨ). 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʩ 
ʩʫʬʬʠʢʩʦʤ 001 
ʀʩʧʦʣʴʟʦʚʘʪʴ698001* 

699 
ʆʪʬʦʨʤʘʪʠʨʫʡʪʝ ʢʘʨʪʫ 
ʧʘʤʷʪʠ SD 

ʉʪʝʨʝʪʴ SD ʢʘʨʪʫ. ɺʩʝ ʜʘʥʥʳʝ 
ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʙʝʟʚʦʟʚʨʘʪʥʦ. 

 

700 
UCM ʦʰʠʙʢʘ ʫʜʘʣʝʥʠʷ / 
UCM ʪʝʩʪ 

ʋʜʘʣʷʝʪ ʪʝʢʫʱʫʶ ʦʰʠʙʢʫ UCM. 

ʊʝʩʪʦʚʳʡ ʨʝʞʠʤ 
UCM ʤʦʞʝʪ ʙʳʪʴ 
ʪʦʣʴʢʦ ʚʢʣʶʯʝʥ ʢʦʛʜʘ 
ʣʠʬʪ ʥʘ ʵʪʘʞʥʦʤ 
ʫʨʦʚʥʝ ʠ ʥʝʪ ʦʰʠʙʢʠ 
UCM. 

701 
ɼʚʠʞʝʥʠʝ ʥʘ ʚʝʨʭʥʠʡ 
ʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

ʃʠʬʪ ʝʜʠʪ ʥʘ ʚʝʨʭʥʠʡ ʢʦʥʮʝʚʦʡ 
ʚʳʢʣ. (ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ T¦V 
test). 

 

702 
ɼʚʠʞʝʥʠʝ ʥʘ ʥʠʞʥʠʡ 
ʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

ʃʠʬʪ ʝʜʠʪ ʥʘ ʥʠʞʥʠʡ ʢʦʥʮʝʚʦʡ 
ʚʳʢʣ. (ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ T¦V 
test). 

 

703 T¦V test mode   
 
 

704 UCM ʠʩʧʳʪʘʥʠʝ ʢʣʘʧʘʥʘ 

ɿʘʧʫʩʢʘʝʪ ʪʝʩʪ ʢʣʘʧʘʥʘ UCM ʜʣʷ 
ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʛʜʝ, ʚ 
ʩʣʫʯʘʝ ʫʩʧʝʰʥʳʭ ʠʩʧʳʪʘʥʠʡ, 
ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʢʣʶʯʝʥʳ ʜʣʷ 
ʦʰʠʙʢʠ UCM. 

 

7xxx 
ʉʪʨʘʥʠʮʘ ʧʘʨʘʤʝʪʨʦʚ 
ʚʳʟʦʚʘ 

ɺʚʝʜʠʪʝ ʥʦʤʝʨ ʩʪʨʘʥʠʮʳ (ʪʨʠ 
ʮʠʬʨʳ), ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʩʪʨʘʥʠʮʝ 
ʩʚʷʟʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

 

800 ʉʙʨʦʩ ʦʰʠʙʢʠ ʉʙʨʘʩʳʚʘʝʪ ʜʘʥʥʳʝ ʦʰʠʙʢʠ. 
 
 

8xxy 

ʅʘʙʦʨ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-
ʚʳʚʦʜʘ ʥʘ ʧʦʩʘʜʢʫ bus 
ʤʦʜʫʣʴ 
 
 
ɿʘʜʘʥʠʝ ʚʳʚʦʜʘ ʥʘ 
ʧʣʘʪʝ ʧʨʦʮʝʩʩʦʨʘ 

ʕʪʘʞʥʦʡ  bus: 
xx is the address of the bus module 
(between 00 and 63) 
 
ʇʣʘʪʘ ʧʨʦʮʝʩʩʦʨʘ xx: 
- 64 ʨʝʣʝʡʥʳʝ ʚʳʭʦʜʳ 
- 65 ʚʳʭʦʜʳ ʯʘʩʪʦʪʥʠʢʘ  
- 66 1 IO16 ʩʦʝʜʠʥʝʥʠʝ ʤʦʜʫʣʝʡ 
- 67 2 IO16 ʩʦʝʜʠʥʝʥʠʝ ʤʦʜʫʣʝʡ 
- 68 3 IO16 ʩʦʝʜʠʥʝʥʠʝ ʤʦʜʫʣʝʡ 
- 69 4 IO16 ʩʦʝʜʠʥʝʥʠʝ ʤʦʜʫʣʝʡ 
 
y ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ (1 
ʜʦ 8) 

 
 

08xxY 
ʅʘʙʦʨ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-
ʚʳʚʦʜʘ ʥʘ ʤʦʜʫʣʝ 
ʢʘʙʠʥʥʦʛʦ bus 

Car bus: 
xx is the address of the bus module 
(between 00 and 63) 
 
y is the I/O number (1 to 8) 

 

9xxY ʉʙʨʦʩʠʪʴ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʋʜʘʣʝʥʠʝ ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-  
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ʚʳʚʦʜʘ. ʇʨʦʩʤʦʪʨ ʩʪʨʫʢʪʫʨʳ 8xxy. 

09xxY ʉʙʨʦʩʠʪʴ ʚʚʦʜʘ-ʚʳʚʦʜʘ 
ʋʜʘʣʝʥʠʝ ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-
ʚʳʚʦʜʘ.ʇʨʦʩʤʦʪʨʩʪʨʫʢʪʫʨʳ 08xxy. 

 

052 
ʆʩʚʝʱʝʥʠʝ ʰʘʭʪʳ 
ʚʢʣ/ʚʳʢʣ 

ʇʝʨʝʢʣʶʯʘʝʪ ʦʩʚ.ʰʘʭʪʳ ʚʢʣ/ʚʳʢʣ.  

208206 ɿʘʜʘʯʘ ʥʦʣʴ 
ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ  

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʘʙʩʦʣʶʪʥʳʡ 
ʵʥʢʦʜʝʨ ʥʦʣʴ ʚ ʪʝʢʫʱʫʶ ʧʦʟʠʮʠʶ. 

 

800010 ʉʙʨʦʩ ʘʚʘʨʠʡʥʦʡ 
ʨʘʟʙʣʦʢʠʨʦʚʢʠ 

ʆʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ: ʚʚʦʜ ʦʪ 
ʘʚʘʨʠʡʥʦʛʦ ʚʳʭʦʜʘ ʧʣʘʪʳ 
ʚʢʣʶʯʝʥ. 

 

 

 

 

 

 

 

3.8 ˝̆̈̆̑̃̎̏̆ ̋̏̐̉̑̏̃́̎̉̆ ̉ ̃̏̒̒̓́̎̏̃̌̆̎̉̆  

3.8.1 ˛̂̈̏̑ 

LiSA20 ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʘʨʘʤʝʪʨ ʠ ʦʰʠʙʢʘ 

ʚʦʩʧʦʤʠʥʘʥʠʷ ʥʘ ʤʠʢʨʦ SD ʢʘʨʪʳ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʉʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ ʜʘʥʥʳʭ ʦʪ micro-SD-ʢʘʨʪʳ : 

LiSA20 flash memory   
 
 

691 -> ʉʦʭʨʘʥʠʪʴ 
692000<- ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

Micro-SD card 

 SAVE000 

ʇʨʦʛʨʘʤ. ʆʙʝʩʧ. (.bin) SAVE001 

ʇʘʨʘʤʝʪʨʳ é. 

ʆʰʠʙʢʠ ʚ ʧʘʤʷʪʠ SAVE999 

 Lisa.bin 

 

ʉʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪ ʤʠʢʨʦ - SD-ʢʘʨʪʳ: 

LiSA20 flash memory  
 
 

 697 -> ʉʦʭʨʘʥʠʪʴ 
698001<- ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

Micro-SD card 

 SAVE000 

ʇʨʦʛʨʘʤ. ʆʙʝʩʧ. (.bin) SAVE001 

ʇʘʨʘʤʝʪʨʳ é. 

ʆʰʠʙʢʠ ʚ ʧʘʤʷʪʠ SAVE999 

 Lisa.bin 

 

ʉʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨ rʦʪ micro-SD-ʢʘʨʪʳ: 

LiSA20 flash memory  
 
 

691 -> ʉʦʭʨʘʥʠʪʴ 
693000<- ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

Micro-SD card 

 SAVE000 

ʇʨʦʛʨʘʤ. ʆʙʝʩʧ. (.bin) SAVE001 

 ʇʘʨʘʤʝʪʨʳ é. 

ʆʰʠʙʢʠ ʚ ʧʘʤʷʪʠ SAVE999 

 Lisa.bin 
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3.8.2 ˝̆̈̆̑ ̃̎̏̆ ̋̏̐̉̑̏̃́̎̉̆ ̐ ́̑́̍̆̓̑̏̃ 

 ˝̆̈̆̑̃̎̏̆ ̋̏̐̉̑̏̃́̎̉̆ ̃̏ ̃̎̔̓̑̆̎̎̆̊ ̠̐́̍̓̉: 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ LiSA10 ʠʟʤʝʥʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ 600. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʬʣʵʰ-ʧʘʤʷʪʠ LiSA20. ʉʦʭʨʘʥʝʥʠʝ ʪʦʣʴʢʦ 

ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 2 ʩʝʢʫʥʜʳ. ʀʩʧʦʣʴʟʫʡʪʝ ʤʝʥʶ ʇʫʩʢʘ ʠʣʠ ʜʦʤʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʫʨʦʚʝʥʴ 

ʢʦʤʘʥʜʳ. ʀʩʧʦʣʴʟʫʡʪʝ CMD ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʤʝʥʶ ʚʚʦʜʘ ʠ ʚʚʝʜʠʪʝ 600 ʧʣʶʩ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʷ ʢʥʦʧʢʫ ʆʂ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ. ʅʘ ʜʠʩʧʣʝʝ: "Parameters are saved"  "OK".  

OK ʟʘʚʝʨʰʘʝʪ ʧʨʦʮʝʩʩ ʩʦʭʨʘʥʝʥʠʷ. 

 

3.8.3 ˝̆̈̆̑̃̎̏̆ ̋̏̐̉̑̏̃́̎̉̆ ̎ ́ ̋́̑̓̔ SD 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʜʘʥʥʳʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʚ LiSA20) ʠʣʠ 

ʢʦʛʜʘ ex ʠʟʤʝʥʝʥʠʝ ʧʣʘʪʳ ʧʨʦʮʝʩʩʦʨʘ LiSA20, ʢʦʤʘʥʜʘ 691 ʩʣʫʞʠʪ ʜʣʷ ʧʦʣʥʦʛʦ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ ʜʣʷ micro-SD ʢʘʨʪʳ. ʇʘʨʘʤʝʪʨ ALL, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʰʠʙʢʠ ʚ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ, ʭʨʘʥʷʪʩʷ ʚ ʧʘʧʢʝ ʥʘ micro-SD-ʢʘʨʪʳ. 

ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ, ʅʦʚʘʷ ʧʘʧʢʘ ʩ ʠʤʝʥʝʤ çSAVE(ʉʦʭʨʘʥʠʪʴ), 

ʧʦʜʯʝʨʢʠʚʘʥʠʷ, ʩʝʨʠʡʥʳʡ ʥʦʤʝʨè (e.g. SAVE_001, SAVE_002, etc.) ʩʦʟʜʘʥʘ. ʈʝʟʝʨʚʥʘʷ 

ʢʦʧʠʷ ʩʦʜʝʨʞʠʪ ʬʘʡʣʳ DMP ʠ .bin. .Bin ʬʘʡʣ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. DMP-

ʬʘʡʣʳ ʩʦʜʝʨʞʘʪ ʦʰʠʙʢʠ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʧʘʨʘʤʝʪʨʦʚ. 

ɽʩʣʠ ʝʩʪʴ ʥʝʪ micro-SD-ʢʘʨʪʳ ʚ LiSA20 PB, ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʦʪʤʝʥʝʥʦ ʧʦʩʣʝ 10s 

ʧʦʟʜʥʝʝ ʦʪʦʙʨʘʞʝʥʠʷ çʆʰʠʙʢʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ(backup errorè. ɽʩʣʠ ʚʳ 

ʧʦʜʪʚʝʨʜʠʪʝ ʩ çɼʘ(yes)è, ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʨʚʘʥ."Opening" the data written to the 

micro-SD card on the PC is not possible. However, these data can be copied and sent or be 

replaced/amended by other files.  

 

3.8.4 ˏ̏̒̒̓́̎̏̃̌̆̎̉̆ ̜̖̅́̎̎ 

ʂʦʛʜʘ ʧʣʘʪʘ ʧʨʦʮʝʩʩʦʨʘ LiSA20 ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʤʝʥʝʥʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʝʝ 

ʩʦʟʜʘʥʥʫʶ ʨʝʟʝʨʚʥʫʶ ʢʦʧʠʶ ʥʘ SD-ʢʘʨʪʝ ʚʦʩʩʪʘʥʦʚʠʪʴ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʉʥʘʯʘʣʘ ʚʩʪʘʚʴʪʝ ʤʠʢʨʦ SD ʢʘʨʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʚ ʩʣʦʪ SD-ʢʘʨʪʳ.  

ʂʦʤʘʥʜʘ 692 ʩʧʠʩʢʘ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ, ʜʦʩʪʫʧʥʳʝ ʥʘ micro-SD-ʢʘʨʪʳ. ɺʚʝʜʠʪʝ ʢʦʤʘʥʜʫ 692 

ʧʣʶʩ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ (= ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ) 

ʜʣʷ ʟʘʛʨʫʟʢʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ 692001). 

ˮͫͨͦ͡Έ͚͔ͯͭ͘ ͦͣ͊ͤ͒ͯ͟ сфо ͙ ͔͙͚ͫͪͤ·͚ ͔ͤͦͣͪ ͔͔͍͎ͪͪͤͦͦ͘ ͙͍͙ͦͨͪͦ͊ͤ͟Ύ ͒͡Ύ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ 

ͭͦ͡Έͦ͟ ͔ͨ͊ͪ͊ͣͭͪ ό͙͔ͤ͊ͨͪͣͪΣ сфоллнύΦ 
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3.9 ˛̂̎̏̃̌̆̎̉̆ ̐̑̏̄̑́̍̍̎̏̄̏ ̘̠̏̂̆̒̐̆̆̎̉ 

˻͍͔͙͔͋ͤͦͤ͡ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍͔͡;͔ͭ ͊͘ ͚ͫͦ͋ͦ ͙͙ͪͫ͟ ͙ ͒ͦ͗ͤͦ͡ 

ͦͫͯ΅͔͍ͫͭ͡ΎͭΈͫΎ ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘ ͭͦ͡Έͦ͟ ͫ ͨͦͣͦ΅ΈΌ Ή͙ͭͻ ͙ͤͫͭͪͯ͟ͼ͙͚ ͙ ͦ͋ͯ;͔͎ͤͤͦͦ 

͔ͨͪͫͦͤ͊͊͡Φ ˹͔͙͍͔ͫͨͪ͊ͤͦ ͍͔͙͔ͦ͋ͤͦͤ͡ ͔ͣͦ͗ͭ ͍͔͙ͨͦͪ͒ͭΈ ͔ͦͤͭͪͦͪ͟͡͡ ͙͡ͺͭ͊Φ ˽ͦΉͭͦͣͯ ͍· 

͒ͦ͗ͤ͡· ͭ΅͔͊ͭ͡Έͤͦ ͨͪͦ;͙ͭ͊ͭΈ ͔ͪ͊͒͘͡· ͙͔ͤ͗ ͙ ͍ ͫͯ͡;͔͊ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͍͍ͦͨͪͦͫͦΣ 

͍ͫΎ͙͔͗ͭͫΈ ͫ KLEEMANN. 

 ͔͍͙́ͪ͋ͦ͊ͤΎ 

ʉʣʝʜʫʶʱʠʝ ʪʦʯʢʠ ʜʦʣʞʥʦ-ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʦʙʥʦʚʣʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

Ç Micro-SD ʢʘʨʪʘ 

Ç ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (Lisa.bin) 

Ç ʇʂ, ʥʦʫʪʙʫʢ ʠʣʠ ʥʝʪʙʫʢ ʜʦʩʪʫʧʝʥ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʬʘʡʣʦʚ 

 

 

 ˻͍͔͙͔͋ͤͦͤ͡ ΄͎͍͊ͦ όͦ͋ͦͪ͘ύ 

ʆʙʥʦʚʣʝʥʠʝ ʰʘʛʠ ʦʧʠʩʘʥʳ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ ʚ ʩʣʝʜʫʶʱʝʤ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ, 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʙʥʦʚʣʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

Ç ʂʦʧʠʨʫʝʤ ʥʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (Lisa.bin) ʚ ʤʠʢʨʦ SD ʢʘʨʪʫ 

Ç ɺʩʪʘʚʴʪʝ ʢʘʨʪʫ micro SD ʚ ʢʦʥʪʨʦʣʣʝʨ 

Ç ɺʚʝʜʠʪʝ 691, ʧʦʜʪʚʝʨʜʠʪʝ ʩ ʧʦʤʦʱʴʶ OK (ʚʩʝ ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ) 

Ç ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʢʫʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʚ ʧʘʧʢʫ SAVE ʥʘ micro-SD-ʢʘʨʪʳ  

ˤ͍͔͙͔͒ͭ сфуxxx ό͙͔ͤ͊ͨͪͣͪ сфулллύ ͙ ͍͔͙͔ͨͦ͒ͭͪ͒ͭ ͫ ͨͦͣͦ΅ΈΌ OK-Ҕ ͍͔͙ͦ͋ͤͦͤ͡Ύ 

͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΣ ͙ͫͨͦ͡Έͯ͘Ύ ͺ͚͊͡ Lisa.bin ͍  ͔͍ͦͪͤͦͣ͟ ͎͔͊ͭ͊ͦ͟͡ ͊ͪͭ͟· 

 

 ˻͍͔͙͔͋ͤͦͤ͡ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

 ˜̏̅̄̏̓̏̃̋́ 

ɽʩʣʠ ʢʦʥʪʨʦʣʣʝʨ ʥʘʭʦʜʠʪʩʷ ʫʞʝ ʚ ʦʧʝʨʘʮʠʠ, ʩʥʘʯʘʣʘ ʧʦʣʦʞʠʪʴ ʝʛʦ ʠʟ ʩʪʨʦʷ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ 

ʢʘʙʠʥʘ ʷʚʣʷʝʪʩʷ ʧʫʩʪʦʡ ʠ ʠʟʤʝʥʠʪʝ ʨʝʞʠʤ ʨʘʙʦʪʳ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʝʡ: 

Ç ʈʝʞʠʤ ʠʥʩʧʝʢʮʠʠ - ʧʦʟʚʦʣʷʷ ʦʪʟʳʚʘ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʚ ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ  

Ç ʈʝʞʠʤ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ - ʦʪʢʣʶʯʠʚ ʛʣʘʚʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʴ ʥʝ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʠʟ-ʟʘ ʧʦʩʘʜʢʫ 

ʠʣʠ ʘʚʪʦʤʦʙʠʣʴ ʟʚʦʥʢʠ, ʢʘʢ ʵʪʦ ʙʫʜʝʪ ʙʝʩʧʦʢʦʠʪʴ ʠʣʠ ʜʘʞʝ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʦʮʝʜʫʨʳ 

ʦʙʥʦʚʣʝʥʠʷ. ʆʪʢʣʶʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʘʜʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ. ʊʝʧʝʨʴ ʚʩʪʘʚʴʪʝ 

ʢʘʨʪʫ micro-SD - ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩ ʘʜʘʧʪʝʨʦʤ - ʚ ʚʘʰ ʇʂ, ʥʝʪʙʫʢ ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʡ. ʕʪʦ 

ʧʨʠʟʥʘʝʪʩʷ ʢʘʢ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ɿʘʪʝʤ ʩʢʦʧʠʨʫʡʪʝ ʧʨʠʣʘʛʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Lisa.bin ʚ ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ micro-SD-ʢʘʨʪʳ. ʀʟʚʣʝʢʠʪʝ ʧʣʘʪʫ ʠ ʚʩʪʘʚʴʪʝ ʝʛʦ ʚ 

ʢʦʥʪʨʦʣʣʝʨ. 

 ˜̑̏̃̆̅̆̎̉̆ ̠̏̂̎̏̃̌̆̎̉ 
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˹͙͔͊͗ͣͭ ͤ͊ ͤͦͨͯ͟͟ KDO ͍  ͎͍͊ͤͦͣ͡ ͔ͣͤΌ LiSAнлΦ ͔͔́ͨͪΈ ͍· ͤ͊ͻ͙͔ͦ͒ͭͫΈ ͍ ͦ͋ͦͪ͘ 

ͫͦͫͭͦΎ͙ͤΎΦ ˻͚͔ͭͪͦͭ͟ ͍͙͊͊ͭͯͪ͟͡·Σ ͍ͤ͊͗͊ ͤͦͨͯ͟͟ ζCMDηΦ ͔͔́ͨͪΈ Ήͪ͊ͤ͟ ͔͒ͦ͗ͤ͡ ͋·ͭΈΥ

 

ʇʝʨʝʟʘʛʨʫʟʠʪʝ ʢʦʥʪʨʦʣʣʝʨ, ʠʩʧʦʣʴʟʫʷ 6060 (ʆʂ ʢʦʤʘʥʜ. ɺʢʣʶʯʠʪʝ ʚ CMD ʤʝʥʶ ʩʥʦʚʘ ʧʦʩʣʝ 

ʧʝʨʝʟʘʛʨʫʟʢʠ ʠ ʦʪʢʨʦʡʪʝ ʤʝʥʶ ʚʚʦʜʘ. 

ɺ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʪʝʢʫʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʩʧʠʩʦʢ ʦʰʠʙʦʢ. ɺʚʝʜʠʪʝ 

691 ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʠ ʧʦʜʪʚʝʨʜʠʪʝ ʩ ʧʦʤʦʱʴʶ OK. 

ʊʝʧʝʨʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʲʝʤʘ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʦʚʣʝʥʳ ʫʪʢʘ ʢʦʣʴʮʦ 698 ʠ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ 000). ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ OK ʝʱʝ ʨʘʟ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ɺʘʤ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʚʳ ʦʙʳʯʥʦ ʜʦʣʞʥʳ ʦʪʚʝʪʠʪʴ ɼʘ(YES). 

ʂʦʥʪʨʦʣʣʝʨ ʨʘʙʦʪʘʝʪ ʪʝʧʝʨʴ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ. ʂʘʢ ʪʦʣʴʢʦ 

ʩʥʦʚʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥʶ, ʦʙʥʦʚʣʝʥʠʝ ʙʫʜʝʪ ʟʘʚʝʨʰʝʥʦ.Here a short update  

ʆʙʟʦʨ: 

ɻʣʘʚʥʦʝ ʤʝʥʶ Ą CMD Ą 6060 OK Ą ɻʣʘʚʥʦʝ ʤʝʥʶ Ą CMD Ą 691 OK Ą 698000 OK 

 ˜̑̏̃̆̑̋́ ̠̏̂̎̏̃̌̆̎̉ 

ɹʳʩʪʨʦ ʧʨʦʚʝʨʠʪʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ. ʆʥʠ ʷʚʣʷʶʪʩʷ: 

Ç ʊʠʧ ʣʠʬʪʘ  

Ç ʟʥʘʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ  

Ç ʤʘʩʢʠʨʦʚʘʥʠʠ ʜʚʝʨʝʡ 

Ç ʜʦʩʪʫʧ rʚ ʟʜʘʥʠʝ 

˻͙ͤ ͍͙͒ͤ· ͍ ͦ͋΅͔ͣ ͔͔ͨ͊ͪ͊ͣͭͪΦ ˩͙ͫ͡ ͔ͨ͊ͪ͊ͣͭͪ all ͫ ͍͔͍ͦͦͭͭͫͭͯΌͭ ͙͔ͦ͗͒͊ͣ·ͣ ͤ͊͘;͔͙ͤΎͣΣ 

͙͔ͫͫͭͣ͊ ͔ͣͦ͗ͭ ͋·ͭΈ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ό ͍ͫͤͦ͊Φ 
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4 ˛̘̂̔̆̎̉̆ ̙̖̜́̓ 

ɺ ʩʣʝʜʫʶʱʝʤ, "ʦʙʫʯʝʥʠʝ ʰʘʭʪʳ" ʦʪʥʦʩʠʪʩʷ ʢ ʠʟʤʝʨʝʥʠʷ ʨʘʩʪʦʷʥʠʷ ʵʪʘʞʝʡ, ʥʘʯʘʣʘ 

ʟʘʪʦʨʤʦʟʢʠ ʠ ʦʩʪʘʥʦʚʢʠ (ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʠʩʪʝʤʳ). 

 

ʉʫʱʝʩʪʚʫʝʪ 2 ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ: 

Ç ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ ʃʠʟʘ, ʠ  

Ç ʀʤʧʫʣʴʩʥʳʡ ʤʝʪʦʜ 

 

4.1 ˞̉̒̓̆̍́ ́̂̒Ȣ̞̎̋̏̅̆̑́ 

ʕʪʘ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ ʚ ʰʘʭʪʝ ʠ ʯʠʪʘʪʝʣʷ ʢʦʪʦʨʳʡ ʢʨʝʧʠʪʩʷ ʢ ʢʘʙʠʥʝ. 

ʉʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʜʚʝʨʠ ʦʪʢʨʳʪʳ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʪʨʝʙʫʶʪ ʤʘʛʥʠʪʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʪʦʨʦʡ ʟʦʥʳ ʩʠʛʥʘʣʘ ʜʣʷ ʮʝʧʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʘʛʥʠʪʥʘʷ ʣʝʥʪʘ ʩʦʜʝʨʞʠʪ ʪʠʧ 

ʰʪʨʠʭ-ʢʦʜʘ, ʫʢʘʟʳʚʘʶʱʝʝ ʧʦʟʠʮʠʶ ʢʘʙʠʥʳ ʩ ʪʦʯʥʦʩʪʴʶ +/-1 ʤʤ. ʄʘʛʥʠʪʥʘʷ ʣʝʥʪʘ ʧʦʜʘʝʪʩʷ 

ʯʝʨʝʟ ʯʠʪʘʪʝʣʷ ʪʘʢ ʯʪʦʙ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʘʪʯʠʢʘ ʍʦʣʣʘ ʯʠʪʘʪʝʣʷ ʠ 

ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ ʙʳʣʦ ʥʝ ʚʳʰʝ 1 ʤʤ. 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʪʴ ʩʢʦʨʦʩʪʴ ʜʦ 10 ʤ/ʩ, ʩ ʤʠʥʠʤʫʤ ʧʦʤʝʭ.  

ʄʘʛʥʠʪʥʘʷ ʣʝʥʪʘ ʢʨʝʧʠʪʩʷ ʢ ʜʝʨʞʘʪʝʣʶ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʰʘʭʪʳ ʠ ʧʨʦʪʷʥʫʪʘ ʜʦ ʧʨʠʷʤʢʘ 

ʰʘʭʪʳ ʩ ʧʦʤʦʱʴʶ ʥʘʪʷʞʝʥʠʠ ʧʨʫʞʠʥʳ. 

ɼʘʥʥʳʝ  ʄʘʛʥʠʪʥʦʡ ʣʝʥʪʳ ʧʦʩʪʦʷʥʥʦ ʯʠʪʘʶʪʩʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʥʘ LiSA20 PB. ʇʦʵʪʦʤʫ 

ʧʨʦʮʝʩʩʦʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩ ʧʦʟʠʮʠʝʡ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ ʠ, due to the landing 

distances registered during teach-in and zero, they can control the car motion.  

ʉʦʝʜʠʥʝʥʠʝ ʢ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭͫ͡Ύ ;͔͔ͪ͘ ΄͙ͤͯ ˶͙͊͘ ͙ ͍͔͚ͨͦ͒ͫͤͦ ͔͊͋͟͡ΈΣ ͍ 

ͦͭͦͪͦͣ͟ ͙ͦ͒ͤ ͍ͨͪͦͦ͒ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͙͔͎͒ͫͪͭͤͦͦ͟ ͙͎ͫͤ͊͊͡Φ 

˾͙ͫͯͤͦ͟ 4.1: The absolute encoder system 
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ɼʣʷ ʧʫʪʝʰʝʩʪʚʠʷ ʠ / ʠʣʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤʠ ʜʚʝʨʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʚʩʝʛʜʘ 

ʪʨʝʙʫʶʪʩʷ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʟʦʥʳ ʩʠʛʥʘʣ (Z1, Z2). ʕʪʠ ʩʠʛʥʘʣʳ ʦʮʝʥʠʚʘʶʪʩʷ ʮʝʧʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ LiSA20 ʈɹ. 

ɿʦʥʘ 1 (Z1) ʩʠʛʥʘʣ ʛʝʥʝʨʠʨʫʝʪʩʷ ʦʪ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ (SGM- ʩʠʛʥʘʣ ʮʝʥʪʨʘʣʴʥʦʛʦ 

Mʘʛʥʠʪʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ) ʠ ʧʦʜʨʘʞʘʥʠʷ ʦʪ LiSA 20.  

ɿʦʥʘ ʩʠʛʥʘʣʘ 2 (Z2) ʉʦʟʜʘʝʪʩʷ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ Mʘʛʥʠʪʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣ ̫ ʢʦʪʦʨʳʡ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʡ ʘʣʶʤʠʥʠʝʚʳʡ ʜʝʨʞʘʪʝʣʴ ʥʘ ʢʘʙʠʥʝ ʠ ʘʢʪʠʚʠʨʫʝʪʩʷ ʦʪ 20 

ʩʤ ʤʘʛʥʠʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʰʘʭʪʝ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ. Mʘʛʥʠʪʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʧʦʜʢʣʶʯʝʥ ʢ 

LiSA20 ʧʦʜʚʝʩʥʳʤ ʢʘʙʝʣʝʤ. ʕʪʘ ʟʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʯʝʤ ʟʦʥʘ 1 ʤʤ, ʪʦ 

ʝʩʪʴ ʩʠʛʥʘʣ ʟʦʥʳ 1  ʚʩʝʛʜʘ ʜʦʣʞʥʝʥ ʙʳʪʴ ʧʦʣʫʯʝʥ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʩʝʢʫʥʜ ʧʦʩʣʝ 

ʩʠʛʥʘʣʘ ʟʦʥʳ 2 ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ. 

 

ʂʨʦʤʝ ʪʦʛʦ, LiSA20 ʵʤʫʣʠʨʫʝʪ ʩʣʝʜʫʶʱʠʝ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ:  

Ç ɺʝʨʭʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣʁʯʘʪʝʣʴ (VO) 

Ç ʅʠʞʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣʁʯʘʪʝʣʴ (VU) 

Ç ʠʤʧʫʣʴʩʳ (1000 pulses/m) 
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4.1.1 ˠ̒̓́̎̏̃̋́ ̟́̂̒̏̌̓̎̏̄̏ ̞ ̎̋̏̅̆̑ ́
  

 ʉʥʘʯʘʣʘ ʫʩʪʘʥʦʚʠʪʝ ʯʠʪʘʪʝʣʷ ʥʘ ʢʘʙʠʥʝ ʠʣʠ ʥʘ ʧʘʥʝʣʠ ʢʘʙʠʥʳ, ʠʩʧʦʣʴʟʫʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʢʨʦʥʰʪʝʡʥ (ʩʤ. ʈʠʩʫʥʦʢ 4.1). ʅʘʧʨʘʚʣʝʥʠʝ ʯʪʝʥʠʷ ʩʪʨʝʣʢʘ ʜʦʣʞʥʘ 

ʩʤʦʪʨʝʪʴ ʚʚʝʨʭ. ʆʙʝʩʧʝʯʪʝ ʪʦʯʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ. ʇʨʦʚʝʨʠʪʴ ʵʪʦ ʩ ʧʦʤʦʱʴʶ 

ʫʨʦʚʥʷ. ʊʝʧʝʨʴ ʫʩʪʘʥʦʚʴʪʝ ʜʝʨʞʘʪʝʣʴ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ ʢ ʧʦʪʦʣʢʫ ʰʘʭʪʳ (ʈʠʩʫʥʦʢ 4.2). 

˾͙ͫͯͤͦ͟ 4.2: Installing the shaft selection 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʪʘʣʴʥʳʝ ʙʦʢʦʚʳʝ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ ʜʦʣʞʥʳ ʩʣʝʛʢʘ ʢʦʩʥʫʪʴʩʷ 

ʧʣʘʩʪʠʢʦʚʳʝ ʨʫʢʦʚʦʜʩʪʚʦ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ. ʊʝʧʝʨʴ ʧʨʠʣʦʞʠʪʝ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʝ 

ʜʝʨʞʘʪʝʣʷ ʣʝʥʪʳ. ʅʘʧʨʘʚʣʝʥʠʠ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪr ʩʪʨʝʣʢʘ ʚʚʝʨʭ. ɼʝʨʞʠʪʝ ʫʧʘʢʦʚʢʫ, 

ʩʦʜʝʨʞʘʱʫʶ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ ʩ ʦʪʢʨʳʪʠʝʤ ʚʚʝʨʭ ʠ ʝʜʪʝ ʚʥʠʟ ʚ ʨʝʞʠʤʝ ʠʥʩʧʝʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʘʛʥʠʪʥʘʷ ʣʝʥʪʘ ʚʳʪʷʛʠʚʘʝʪʩʷ ʠʟ ʢʦʨʦʙʢʠ. ʆʪʨʝʞʪʝ ʤʘʛʥʠʪʥʫ  ʁ ʣʝʥʪʫ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʣʠʥʳ ʚ ʩʘʤʦʤ ʥʠʟʢʦʤ ʧʦʣʦʞʝʥʠʠ (ʢʨʦʥʰʪʝʡʥ ʚ ʧʨʠʷʤʢʝ), ʨʘʩʢʨʫʪʠʪʝ ʝʛʦ 

ʠ ʧʨʦʚʝʜʠʪʝ ʯʝʨʝʟ ʩʯʠʪʘʪʝʣʴ (ʤʘʛʥʠʪʥʘʷ ʩʪʦʨʦʥʘ = ʩʪʦʨʦʥʘ ʩʯʠʪʘʪʝʣʷ). ʊʝʧʝʨʴ ʫʩʪʘʥʦʚʠʪʝ 

ʢʨʶʢ ʥʘʪʷʞʥʦʡ ʧʨʫʞʠʥʳ ʚ ʧʨʠʷʤʢʝ. ʇʦʞʘʣʫʡʩʪʘ, ʩʦʙʣʶʜʘʡʪʝ ʩʥʦʚʘ, ʯʪʦ ʩʪʘʣʴʥʳʝ ʙʦʢʦʚʳʝ 

ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ ʜʦʣʞʥʳ ʩʣʝʛʢʘ ʢʦʩʥʫʪʴʩʷ ʧʣʘʩʪʠʢʦʚʳʤ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ. 

 ʀʩʧʦʣʴʟʫʡʪʝ ʦʪʚʝʩ ʯʪʦʙ ʧʨʦʚʝʨʠʪʴ ʫʩʪʘʥʦʚʢʫ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪ rʯʪʦʙ ʫʙʝʜʠʪʩʷ ʯʪʦ ʥʫʞʥʳʡ 

ʧʨʦʛʠʙ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʟʠʮʠʠ ʣʠʬʪʘ. ʇʨʠʢʨʝʧʠʪʝ ʤʘʛʥ.ʣʝʥʪʫ ʢ ʜʝʨʞʘʪʝʣʶ 

ʣʝʥʪʳ ʠ ʢʨʶʢʫ ʥʘʪʷʞʥʦʡ ʧʨʫʞʠʥʳ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʨʘʩʪʷʛʠʚʘʶʱʝʝ ʫʩʠʣʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ. 3 - 5 kg (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʣʷ ʫʜʣʠʥʝʥʠʷ 5 ʩʤ). 

˾͙ͫͯͤͦ͟ 4.3: ̂ ͍ͫͭ͊ͤͦ͊͟ ͎͙͚ͣ͊ͤͭͤͦ ͔ͤͭ͡· 
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4.2 ˕̝̜̍̐̔̌̒̎̊ ̍̆̓̏̅ 

ʉʪ.ʫʧʨʘʚʣʝʥʠʷ ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦʟʠʮʠʠ ʢʘʙʠʥʳ ʚ ʰʘʭʪʝ ʯʪʦʙ ʚʳʧʦʣʥʠʪʴ 

ʬʫʥʢʮʠʠ ʢʘʢ ʦʩʪʘʥʦʚʢʘ, ʚʳʨʘʚʥʠʚʘʥʠʝ, ʧʨʝʜʦʪʢʨʳʪʠʝ ʜʚʝʨʝʡ, ʟʘʤʝʜʣʝʥʠʝ. ʏʪʦʙ ʩʦʙʨʘʪʴ 

ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ: 

ɺ ʰʘʭʪʝ:   

Ç ʧʘʨʘ ʤʘʛʥʠʪʦʚ 20 ʩʤ, ʧʦʤʝʱʝʥʳ ʦʜʠʥ ʥʘ ʜʨʫʛʦʤ, ʥʘ ʦʩʪʘʥʦʚʢʝ ʯʪʦʙ ʦʧʨʝʜʝʣʠʪʴ ʟʦʥʫ 

ʦʩʪʘʥʦʚʢʠ.  

ʅʘ ʢʘʙʠʥʝ: 

Ç ʤʘʛʥ.ʜʘʪʯʠʢ, SGM. ʄʘʛʥ.ʜʘʪʯʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ 

ʘʣʶʤʠʥʝʚʦʤ ʜʝʨʞʘʪʝʣʝ ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʢʘʙʠʥʝ ʠ ʘʢʪʠʚʠʨʫʝʪʩʷ ʦʪ ʤʘʛʥʠʪʦʚ 

ʟʦʥʳ ʦʩʪʘʥʦʚʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʢʘʞʜʦʡ ʦʩʪʘʥʦʚʢʠ. ɺ ʩʣʫʯʘʝ ʬʫʥʢʮʠʡ ʧʨʝʜʦʪʢʨʳʪʠʷ 

ʜʚʝʨʝʡ ʠʣʠ ʚʳʨʘʚʥʠʚʘʥʠʷ,ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʛʥ.ʜʘʪʯʠʢʦʚ 

(SGO, SGU) ʥʘ ʪʦʤ ʞʝ ʩʘʤʦʤ ʘʣʶʤʠʥʝʚʦʤ ʜʝʨʞʘʪʝʣʝ ʛʜʝ SGM. ʊʨʠ ʤʘʛʥʠʪʥʳʝ 

ʜʘʪʯʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʚʝʨʪʠʢʘʣʠ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʦʢ 4.4b. 

 

 
[1]= ʥʘʧʨʘʚʣʷʶʱʠʡ 

[2] = ʤʘʛʥʠʪ 
˾͙ͫͯͤͦ͟ 4.4: ͣ ͎͊ͤ.͒͊ͭ;͙͙͟, (a) ͋ ͔͘ ͨ ͔ͪ͒ͦͭͪ͟·͙ͭΎ ͒ ͍͔͔͚ͪ (b) ͫ  ͔ͨͪ͒ͦͭͪ͟·͙͔ͭͣ ͍͔͔͚͒ͪκ͍·͍͙͍͙͔ͪ͊ͤ͊ͤ 

 

 

 

 

ʆʩʥʦʚʥʘʷ ʧʣʘʪʘ ʠʩʧʦʣʴʟʫʝʪ ʧʫʣʴʩʦʚʦʡ ʤʝʪʦʜ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʰʘʭʪʳ. ɺ LiSA ATLAS ʵʪʠ 

ʠʤʧʫʣʴʩʳ ʧʨʠʭʦʜʷʪ ʦʪ ʵʥʢʦʜʝʨʘ ʣʝʙʸʜʢʠ ʥʘ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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ʇʨʝʜʢʦʥʮʝʚʳʝ  ʚʳʢʣʶʯʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʚʠʩʠʤʦ ʦʪ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. ɽʩʣʠ ʩʢʦʨʦʩʪʴ 

ʣʠʬʪʘ ʤʝʥʴʰʝ ʯʝʤ 1,2 m/sec (ʈʠʩʫʥʦʢ 4.5), ʜʚʘ ʢʦʥʮʝʚʳʭ ʚʳʢʣʶʯʘʪʝʣʷ, ʚʝʨʭʥʠʡ 

ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣʶʯʘʪʝʣʴ (Vo) ʠ ʥʠʞʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣʶʯʘʪʝʣʴ (Vu), 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʰʘʭʪʝ ʥʘ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʜʦ ʟʦʥʳ ʦʩʪʘʥʦʚʢʠ. ʃʳʞʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʘʤʝ ʢʘʙʠʥʳ ʘʢʪʠʚʠʨʫʝʪ ʧʨʝʜʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʠ ʠʭ ʘʢʪʠʚʘʮʠʷ 

(ʢʦʥʪʘʢʪ ʦʪʢʨʳʚʘʝʪʩʷ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʪʦ ʣʠʬʪ ʙʫʜʝʪ ʜʘʣʴʰʝ ʜʚʠʛʘʪʩʷ ʥʘ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ. 

ɿʘʚʠʩʠʤʦ ʦʪ ʢʦʪʦʨʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʘʢʪʠʚʠʨʫʝʪʩʷ, ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʠʨʫʝʪʩʷ ʯʪʦ ʣʠʬʪ 

ʙʣʠʟʢʦ ʢ ʚʝʨʭʥʝʤʫ ʠʣʠ ʥʠʞʥʝʤʫ ʫʨʦʚʥʶ. 
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˾͙ͫͯͤͦ͟ 4.5: ˾ ͔͙͔͊ͫͨͦͦ͗ͤ͡ ͣ ͎͙͍͊ͤͭͦ ͙  ͨ ͔ͪ͒ͦͤ͟ͼ͔͍·ͻ ͟ ͎ͦ͒͊ ͫͦͪͦͫͭ͟Έ ͙͍ͭ͊͡ ͔ͣͤΈ΄͔ ;͔ͣ 1.2 m/sec 

[1] = ʅʘʧʨʘʚʣʷʶʱʠʡ  

[2] = 2x20cm ʤʘʛʥʠʪʳ, ʧʦʤʝʱʝʥʳ ʦʜʠʥ ʥʘ ʜʨʫʛʦʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʟʦʥʳ ʤʘʛʥ. 

ʚʳʢʣʶʯʘʪʝʣʝʡ 

[3] = ʈʘʩʪʦʷʥʠʝ ʟʘʚʠʩʠʤʦ ʦʪ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ 

[4] = ʈʘʤʘ ʢʘʙʠʥʳ 
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[5] = ʚʝʨʭʥʠʡ ʧʨʝʜʢ.ʚʳʢʣ. 

[6] = ʥʠʞʥʠʡ ʧʨʝʜʢ.ʚʳʢʣ. 

ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ ʨʦʚʥʘ ʠʣʠ ʙʦʣʴʰʝ ʯʝʤ 1,2 m/sec(ʈʠʩʫʥʦʢ 4.6), ʜʚʘ ʙʠʩʪʘʙʠʣʴʥʳʭ 

ʤʘʛʥ.ʜʘʪʯʠʢʦʚ ʥʫʞʥʦ ʧʨʠʤʝʥʠʪʴ ʚʤʝʩʪʦ Vo, Vu ʯʪʦʙ ʜʘʩʪʴ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ʪʫ ʞʝ ʩʘʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʆʥʠ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʜʝʨʞʘʪʝʣʝ ʥʘ ʨʘʤʝ ʢʘʙʠʥʳ ʠ ʘʢʪʠʚʠʨʫʶʪʩʷ ʦʪ ʜʚʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʛʥʠʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʳʭ ʥʘ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʜʦ ʟʦʥʳ ʦʩʪʘʥʦʚʢʠ. 

 
˾͙ͫͯͤͦ͟ 4.6: ˾ ͊ͫͨͦ ͔͙͔ͦ͗ͤ͡ ͣ ͎͙͍͊ͤͭͦ ͙  ͨ ͔ͪ͒ͦͤ͟ͼ͔͍·ͻ ͟ ͎ͦ͒͊ ͫͦͪͦͫͭ͟Έ ͙͍ͭ͊͡ ͍·΄͔ ;͔ͣ 1.2 m/sec 

[1] = ʥʘʧʨʘʚʣʷʶʱʠʡ  

[2] = 2x20cm ʤʘʛʥʠʪʳ, ʧʦʤʝʱʝʥʳ ʦʜʠʥ ʥʘ ʜʨʫʛʦʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʟʦʥʳ ʤʘʛʥ. 

ʚʳʢʣʶʯʘʪʝʣʝʡ 

[3] = S ï ʈʘʩʪʦʷʥʠʝ ʟʘʚʠʩʠʤʦ ʦʪ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ 

[4] = ʚʝʨʭʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʤʘʛʥʠʪ 

[5] = ʥʠʞʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʤʘʛʥʠʪ 
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4.2.1 ˠ̒̓́̎̏̃̋́ ̍́̄̎̉̓̏̃ ̉ ̍́̄̎Ȣ̜̟̘̃̋̌́̓̆̌̆̊ 

 
 

 ͍̂ͫͭ͊ͤͦ͊͟ ͣ ͎͊ͤ.͍·͟͡. 

ɽʩʪʴ 3 ʤʘʛʥ.ʚʳʢʣ. ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʘʣʶʤʠʥʝʚʦʡ ʦʩʥʦʚʝ ʝʩʣʠ ʦʙʫʯʝʥʠʝ 

ʰʘʭʪʳ ʧʨʦʭʦʜʠʪ ʩ ʤʧʫʣʴʩʥʳʤ ʤʝʪʦʜʦʤ: 

               SGO: ʚʝʨʭʥʠʡ ʤʘʛʥ.ʚʳʢʣ. 

               SGM: ʩʨʝʜʥʠʡ ʤʘʛʥ.ʚʳʢʣ. 

               SGU: ʥʠʞʥʠʡ ʤʘʛʥ.ʚʳʢʣ. 

    ʇʦʟʠʮʠʷ SGM ʬʠʢʩʠʨʫʝʪʩʷ ʠ ʝʝ ʥʝ ʥʫʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ. ʅʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ, ʧʦʟʠʮʠʷ 

SGO, SGU ʥʘ ʘʣʶʤ.ʦʩʥʦʚʝ ʨʝʛʫʣʠʨʫʝʤʘʷ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʪʘʢʦʡ ʧʦʟʠʮʠʠ 

ʢʦʪʦʨʘʷ ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʪʦʷʥʠʝ ʚʳʨʘʚʥʠʚʘʥʠʷ.   

 

 ͍̂ͫͭ͊ͤͦ͊͟ ͣ ͎͙͍͊ͤͭͦ 

    ʄʘʛʥ.ʚʳʢʣ.ʘʢʪʠʚʠʨʫʶʪʩʷ ʦʪ 20ʩʤ. ʤʘʛʥʠʪʦʚ (ʧʦʤʝʱʝʥʳ ʦʜʠʥ ʥʘ ʜʨʫʛʦʡ), ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʥʘʧʨʘʚʣʷʶʱʠʭ. ɼʚʦʡʥʳʝ ʤʘʛʥʠʪʳ ʥʫʞʥʳ ʯʪʦʙ ʦʙʝʩʧʝʯʠʪʴ ʘʢʪʠʚʘʮʠʶ. ʂʦʣʠʯʝʩʪʚʦ ʤʘʛʥʠʪʦʚ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʥʦʚʦʢ: Number of magnets = 

(ʦʩʪʘʥʦʚʢʠ x 2). 

    ʏʪʦʙ ʨʘʟʤʝʩʪʠʪʴ ʤʘʛʥʠʪʳ ʧʦʩʪʘʚʴʪʝ ʣʠʬʪ ʥʘ ʥʠʞʥʠʶ ʦʩʪʘʥʦʚʢʫ. ʂʘʙʠʥʘ ʜʦʣʞʥʘ ʩʪʦʷʪʴ ʥʘ 

ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ. ʋʩʪʘʥʦʚʠʪʝ ʜʚʦʡʥʦʡ ʤʘʛʥʠʪ ʥʘ ʥʘʧʨʘʚʣʷʶʱʝʤ, ʯʘʢ ʯʪʦʙ ʤʘʛʥ.ʚʳʢʣ.SGM 

ʩʤʦʪʨʝʣ ʥʘ ʩʝʨʝʜʠʥʫ ʤʘʛʥʠʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ ʪʦʡ ʞʝ ʧʨʦʮʝʜʫʨʝ ʜʣʷ ʢʘʞʜʦʡ 

ʦʩʪʘʥʦʢʠ.  
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4.2.2 ˠ̒̓́̎̏̃̋́ ̗̜̖̐̑̆̅̋̏̎̆̃ ̜̟̘̃̋̌́̓̆̌̆̊ 
 

ɽʩʪʴ ʜʚʘ ʧʨʝʜʢ.ʚʳʢʣ.ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʙʣʠʟʢʦ ʢ ʢʦʥʝʯʥʳʤ ʦʩʪʘʥʦʚʢʘʤ, ʚʝʨʭʥʠʡ ʧʨʝʜʢ.  

ʚʳʢʣ.(Vo) ʠ ʥʠʞʥʠʡ ʧʨʝʜʢ.ʚʳʢʣ. (Vu). ʇʨʝʜʢ.ʚʳʢʣ ʘʢʪʠʚʠʨʫʶʪʩʷ ʦʪ ʣʳʞʠ ʫʩʪʘʥʦʚʣʝʥʦʡ ʥʘ 

ʨʘʤʝ ʢʘʙʠʥʳ ʠ ʠʭ ʘʢʪʠʚʘʮʠʷ (ʢʦʥʪʘʢʪ ʟʘʢʨʳʚʘʝʪʩʷ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʪʦ ʣʠʬʪ ʧʨʦʜʦʣʞʠʪ 

ʜʚʠʞʝʥʠʝ ʥʘ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ. 

 

ʀʭ ʧʦʟʠʮʠʷ ʫʩʪʘʥʦʢʠ ʚ ʰʘʭʪʝ ʟʘʚʠʩʠʤʘ ʦʪ ʪʦʨʤʦʟʥʦʛʦ ʨʘʩʪʦʷʥʠʷ. ʕʪʦ ʨʘʩʪʦʷʥʠʝ ʩʣʝʜʫʝʪ 

ʦʜʠʥ ʥʘ ʦʜʠʥ ʦʪʥʦʰʝʥʠʷ ʢ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ, ʥʘʧʨʠʤʝʨ ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ u = 0,6 ʤ/ʩʝʢ, ʪʦ 

ʙʫʜʝʪ ʨʘʩʩʪʦʷʥʠʝ S = 60 ʩʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʧʝʨʝʤʝʩʪʠʪʴ ʣʠʬʪʘ 

ʥʘ ʢʦʥʮʝʚʳʝ ʦʩʪʘʥʦʚʢʠ. ʂʘʙʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥʘ ʚ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ. ʇʝʨʝʤʝʩʪʠʪʝ 

ʢʘʙʠʥʫ ʥʘ ʪʦʨʤʦʟʥʦʝ ʨʘʩʪʦʷʥʠʝ S=X cm, ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʠ ʫʩʪʘʥʦʚʠʪʝ 

ʧʨʝʜʢ.ʚʳʢʣ. ʥʘ ʧʦʟʠʮʠʶ ʛʜʝ ʘʢʪʠʚʠʨʫʝʪʩʷ ʦʪ ʣʳʞʠ. 

  

ʊʘʢʘʷ ʞʝ ʧʨʦʮʝʜʫʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ ʨʘʚʥʘ ʠʣʠ 

ʧʨʝʚʳʰʘʝʪ 1,2 m/sec ʠ ʜʚʘ ʙʠʩʘʙʠʣʴʥʳʭ ʤʘʛʥ.ʚʳʢʣ.ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʧʨʝʜʢ.ʚʳʢʣ. ʏʪʦʙ 

ʫʩʪʘʥʦʚʠʪʴ ʤʘʛʠʪʳ ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʤʘʛʥ.ʚʳʢʣ., ʧʝʨʝʤʝʩʪʠʪʝ ʢʘʙʠʥʫ ʥʘ ʢʦʥʝʯʥʳʝ 

ʦʩʪʘʥʦʚʢʠ. ʂʘʙʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ. ʇʝʨʝʤʝʩʪʠʪʝ ʢʘʙʠʥʫ ʥʘ ʨʘʩʪʦʷʥʠʝ 

S=X cm, ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʠ ʫʩʪʘʥʦʚʠʪʝ ʤʘʛʥ.ʚʳʢʣ. ʥʘ ʥʘʧʨʘʚʣʷʶʱʝʤ, ʪʘʢ 

ʯʪʦʙ ʙʠʩʪʙ.ʤʘʛʥ.ʜʘʪʯʠʢ ʩʤʦʪʨʝʣ ʥʘ ʩʝʨʝʜʠʥʫ ʤʘʛʥʠʪʘ. 
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5 ˠ̒̓́̎̏̃̋́ ̐̑̏̃̏̅̋̉ 

5.1 ː̌́̃̎̏̆ ̐̉̓́̎̉̆ ̉ ̠̒̏̆̅̉̎̆̎̉ ̌̆̂̆̅̋̉ 

 ʉʣʝʜʫʶʱʠʝ ʜʠʘʛʨʘʤʤʳ ʧʦʢʘʟʳʚʘʶʪ ʛʣʘʚʥʦʝ ʧʠʪʘʥʠʝ ʠ ʩʦʝʜʠʥʝʥʠʷ ʣʝʙʝʜʢʠ ʩ ʠʣʠ ʙʝʟ ʛʣʘʚʥʦʛʦ 

ʨʫʙʠʣʴʥʠʢʘ ʫʩʪʘʥʦʚʣʝʥʦʤ ʚ 

ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

 

 

 

 
˾͙ͫͯͤͦ͟ 5.1: ˥ ͍͔͊ͤͦ͡ ͙͙͔ͨͭ͊ͤ ͙ ͫ ͔͙͔͙͔ͦ͒ͤͤ ͡ ͔͔͙͋͒͟(ͫͭΦ͍͔͙ͯͨͪ͊ͤ͡Ύ ͫ  ͙͙͡ ͔͋͘ ͎͍͎͎͊ͦͦ͡ ͙ͪͯ͋͡Έ͙ͤ͊͟) 

[1] = ɻʣʘʚʥʦʝ ʧʠʪʘʥʠʝ 1 ~ 230V AC  

[2] = ɻʣʘʚʥʦʝ ʧʠʪʘʥʠʝ 3 ~ 400V AC  
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3phase motor 

¶ ˽ ͪΎ͔ͣͦ ͔ͫͦ͒Φ ς ˥ ͙͒ͪΦ͙͡ͺͭ 

¶ ̉ ͊ͫͭ ͙͙͡ мͫͦͪ͟Φ ς ˸ ͔ͻΦ͙͡ͺͭ 

оͻͺ͊ͤ͘·͚ ͣͦͭͦͪ 

¶ Y/ɲ ͫ ͔ͦ͒. ς ˥ ͙͒ͪΦ͙͡ͺͭ 

¶ 2 speeds ς ˸ ͔ͻΦ͙͡ͺͭ 
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5.2 ˗̜̌̆̍ 

ʇʨʝʜʚ.ʧʨʦʚʦʜʥʘʷ ʫʩʪʘʥʦʚʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʘʙʝʣʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠ ʢʘʙʝʣʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʨʘʟʲʝʤʦʤ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʫ ʨʘʟʲʝʤʫ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʢʘʞʜʦʡ ʫʩʪʘʥʦʚʢʠ, ʜʨʫʛʦʡ ʥʘʙʦʨ 

ʢʘʙʝʣʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʥʘ  ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ʝʩʪɹ ʨʘʟʣʠʯʥʳʝ ʨʘʟʲʝʤʳ. ɺ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʩʦʜʝʨʞʘʪʩʷ 

ʢʣʝʤʤʥʳʭ ʢʦʣʦʜʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʤʝʱʝʥʳ ʚ ʃʠʟʘ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪ ʢʘʢ ʥʘʙʦʨ ʩ 

ʰʪʝʢʝʨʥʳʭ ʫʩʪʘʥʦʚʢʠ.  

Terminal Strip Description 

 

¶ ʐʪʳʨʠ: 12 

¶ ʂʘʙʝʣʴ: SC8 (12) 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʎʝʧʴ ʙʝʟʦʧ.ʰʘʭʪʳ 

¶ ʉʦʩʪʦʷʥʠʝ: ʉʪʘʥʜʘʨʪ 

 

¶ ʐʪʳʨʠ: 3 

¶ ʂʘʙʝʣʴ: SC8B (3) 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʧʨʝʜʢ.ʚʳʢʣ. 

¶ ʉʦʩʪʦʷʥʠʝ: ʧʨʝʜʢ.ʚʳʢʣ.ʚ ʰʘʭʪʝ 

 

¶ ʐʪʳʨʠ: 16 

¶ ʂʘʙʝʣʴ: YSLY-JZ 16x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʛʠʜʨʦʙʘʢ  

¶ ʉʦʩʪʦʷʥʠʝ: ʛʠʜʨ.ʣʠʬʪ ï ʢʣʘʧʘʥ Blain  

 

¶ No of pins: 10 

¶ ʂʘʙʝʣʴ: YSLY-JZ 10x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʛʠʜʨʦʙʘʢ 
ʉʦʩʪʦʷʥʠʝ: ʛʠʜʨ.ʣʠʬʪ ï ʢʣʘʧʘʥ Bucher i-Valve 

1

 1

M 0V1A

AL

PE

2 3 4 5 6 7 8 9 10 11 12

PS SP2/

ICOM2

SP1/

ICOM1

R230

N230L Cast

RL

 

¶ ʐʪʳʨʠ: 12 

¶ ʂʘʙʝʣʴ: YSLY-JZ 12x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʉʦʝʜʠʥʝʥʠʷ ʧʨʠʷʤʢʘ 

¶ ʉʦʩʪʦʷʥʠʝ: ʉʪʘʥʜʘʨʪ ʢʨʦʤʝ  Maisonlift 

 

¶ ʐʪʳʨʠ: 14 

¶ ʂʘʙʝʣʴ: TVVBP 
25x0.75+2x2Px0.75+1x0.75mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʉʦʝʜ.ʢʘʙʠʥʳ  

¶ ʉʦʩʪʦʷʥʠʝ: ʉʪʘʥʜʘʨʪ 
 

¶ ʐʪʳʨʠ: 12 

 

¶ ʐʪʳʨʠ: 5 

 

¶ ɼʦʧʦʣʥ. ʢ FC1A, FC1B ʠ FC1C 

¶ ʐʪʳʨʠ: 6 

¶ ʂʘʙʝʣʴ: TVVBP 30x0.75+2x2Px0.75+1x2mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: Car ʉʦʝʜʠʥʝʥʠʷ 

¶ ʉʦʩʪʦʷʥʠʝ: ʜʦʧʦʣʥ.ʉʦʝʜʠʥ.ʢʘʙʠʥʳ 

1
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8
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Terminal Strip Description 

 

¶ ʐʪʳʨʠ: 24 

¶ ʂʘʙʝʣʴ: YSLY JZ 25x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠ:̫ ʉʪ.ʫʧʨʘʚʣʝʥʠʷ ï ʏʘʩʪʦʪʥʠʢ  

¶ ʉʦʩʪʦʷʥʠʝ: ATLAS ʩ ʯʘʩʪʦʪʥʠʢ Yaskawa  

 

¶ ʐʪʳʨʠ: 12 

¶ ʂʘʙʝʣʴ: 12x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʉʪ.ʫʧʨʘʚʣʝʥʠʷ ï ʏʘʩʪʦʪʥʠʢ  

¶ ʉʦʩʪʦʷʥʠʝ: ATLAS ʩ  Zetadyn 4C  

 

¶ ʐʪʳʨʠ: 12 

¶ ʂʘʙʝʣʴ:12x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʉʪ.ʫʧʨʘʚʣʝʥʠʷ ï ʏʘʩʪʦʪʥʠʢ  

¶ ʉʦʩʪʦʷʥʠʝ: ATLAS ʩ  Zetadyn 4C 

 

¶ ʐʪʳʨʠ: 2 

¶ ʂʘʙʝʣʴ: H05VV-F 3x1 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʉʪ.ʫʧʨʘʚʣʝʥʠʷ ï ʏʘʩʪʦʪʥʠʢ  

¶ ʉʦʩʪʦʷʥʠʝ: ATLAS ʩ  Zetadyn 4C 

 

¶ ʐʪʳʨʠ: 3 

¶ ʂʘʙʝʣʴ: BUS Cable 

¶ ʉʦʝʜʠʥʝʥʠʷ: BUS ʉʦʝʜʠʥʝʥʠʷ 

¶ ʉʦʩʪʦʷʥʠʝ: ʉʪʘʥʜʘʨʪ 

 

¶ ʐʪʳʨʠ: 10 

¶ ʂʘʙʝʣʴ: YSLY-JZ 9x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʉʦʝʜʠʥʝʥʠʷ ʧʨʠʷʤʢʘ 

¶ ʉʦʩʪʦʷʥʠʝ: ʧʨʠʷʤʦʢ 

 

¶ ʐʪʳʨʠ: 10 

¶ ʂʘʙʝʣʴ: SC7 (10) 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʤʘʣ.ʚʳʩʦʪʘ ʧʦʪʦʣʢʘ ʠ/ʠʣʠ ʧʨʠʷʤʢʘ 

¶ ʉʦʩʪʦʷʥʠʝ: ʜʦʧʦʣ. ʉʦʝʜʠʥʝʥʠʷ ʰʘʭʪʳ 

 

¶ ʐʪʳʨʠ: 6 

¶ ʂʘʙʝʣʴ: SC9 (6) 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʤʘʣ.ʚʳʩʦʪʘ ʧʦʪʦʣʢʘ ʠ/ʠʣʠ ʧʨʠʷʤʢʘ 

¶ ʉʦʩʪʦʷʥʠʝ: Maisonlift (ʜʦʧʦʣ. ʉʦʝʜʠʥʝʥʠʷ ʰʘʭʪʳ) 

 
 

¶ ʐʪʳʨʠ: 6 

¶ ʂʘʙʝʣʴ: SC9 (6) 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʤʘʣ.ʚʳʩʦʪʘ ʧʦʪʦʣʢʘ ʠ/ʠʣʠ ʧʨʠʷʤʢʘ 
ʉʦʩʪʦʷʥʠʝ: ʜʦʧʦʣ. ʉʦʝʜʠʥʝʥʠʷ ʰʘʭʪʳ 

 

¶ ʐʪʳʨʠ: 8 

¶ ʂʘʙʝʣʴ: YSLY-JZ 9x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ɿʘʱʠʪʥʳʡ ʫʧʦʨ (header) 

¶ ʉʦʩʪʦʷʥʠʝ: ɿʘʱʠʪʥʳʡ ʫʧʦʨ (header) 

 

¶ ʐʪʳʨʠ: 3 

¶ ʂʘʙʝʣʴ: H05VV-F 3x1 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʢʘʪʫʰʢʘ ʧʨʦʚʝʨʢʠ ʆʉ 

¶ ʉʦʩʪʦʷʥʠʝ: ʢʘʪʫʰʢʘ ʩ ʧʨʦʚʝʨʢʦʡ ʆʉ 
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Terminal Strip Description 

 

¶ ʐʪʳʨʠ: 5 

¶ ʂʘʙʝʣʴ: YSLY-JZ 5x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʢʘʪʫʰʢʘ ʧʨʦʚʝʨʢʠ ʠ ʚʦʟʚʨʘʪʘ ʆʉ 

¶ ʉʦʩʪʦʷʥʠʝ: ʆʉ ʩ ʢʘʪʫʰʢʦʡ ʧʨʦʚʝʨʢʠ ʠ ʚʦʟʚʨʘʪʘ 

 

¶ ʐʪʳʨʠ: 5 

¶ ʂʘʙʝʣʴ: YSLY-JZ 5x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʆʉ EN81.1 A3 

¶ ʉʦʩʪʦʷʥʠʝ: ʆʉ EN81.1 A3 

 

¶ ʐʪʳʨʠ: 5 

¶ ʂʘʙʝʣʴ: YSLY-JZ 5x0,75  mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʫʩʪʨʦʡʩʪʚʦ ʛʨʫʟʦʚʟʚʝʩʘ 

¶ ʉʦʩʪʦʷʥʠʝ: ʄʝʭ.ʣʠʬʪ + ʧʦʜʚʝʩʢʘ 2:1 

 

¶ ʐʪʳʨʠ: 5 

¶ ʂʘʙʝʣʴ: 5x2,5 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʦʭʣʘʜʠʪʝʣʴ ʤʘʩʣʘ 

¶ ʉʦʩʪʦʷʥʠʝ: ʛʠʜʨ.ʣʠʬʪ + ʦʭʣʘʜʠʪʝʣʴ ʤʘʩʣʘ 

 

¶ ʐʪʳʨʠ: 3 

¶ ʂʘʙʝʣʴ: H05VV-F 3x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʦʭʣʘʜʠʪʝʣʴ ʤʘʩʣʘ 

¶ ʉʦʩʪʦʷʥʠʝ: ʛʠʜʨ.ʣʠʬʪ + ʦʭʣʘʜʠʪʝʣʴ ʤʘʩʣʘ 

 

¶ ʐʪʳʨʠ: 5 

¶ ʂʘʙʝʣʴ:5x1 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʦʩʚʝʱʝʥʠʝ ʰʘʭʪʳ 

¶ ʉʦʩʪʦʷʥʠʝ: ʚʳʢʣ. ʦʩʚʝʱʝʥʠʷ ʰʘʭʪʳ FR638 

S1A S2A PE

S1B S2B COML
SLS

1 2 3 4 5 6 7

PAL

 

¶ ʐʪʳʨʠ: 7 

¶ ʂʘʙʝʣʴ: 7x1 mm2 

¶ ʉʦʝʜʠʥʝʥʠ:̫ ʦʩʚʝʱʝʥʠʝ ʰʘʭʪʳ 

¶ ʉʦʩʪʦʷʥʠʝ: 2 ʚʳʢʣ. ʦʩʚʝʱʝʥʠʷ ʰʘʭʪʳ FR638 

 

¶ ʐʪʳʨʠ: 24 

¶ ʂʘʙʝʣʴ:YSLY ï JZ 25x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʩʪ.ʫʧʨ.ʢʘʨʢʘʩʘ ɼʐ ʢ ʩʪ.ʫʧʨ.ʚ ʰʘʭʪʝ 

¶ ʉʦʩʪʦʷʥʠʝ: ʢʘʨʢʘʩ ɼʐ 

 

¶ ʐʪʳʨʠ: 16 

¶ ʂʘʙʝʣʴ: YSLY ï JZ 16x0,75 mm2 

¶ ʉʦʝʜʠʥʝʥʠʷ: ʩʪ.ʫʧʨ.ʢʘʨʢʘʩʘ ʜʚʝʨʝʡ ʢ ʩʪ.ʫʧʨ.ʚ 
ʰʘʭʪʝ 

¶ ʉʦʩʪʦʷʥʠʝ: ʢʘʨʢʘʩ ɼʐ 
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5.3 ˞̠̏̆̅̉̎̆̎̉ ̗ ̆̐̉ ̂̆̈̏̐́̒̎̏̒̓̉ ̙̖̜́̓ ̉ ̗̜̖̐̑̆̅̋̏̎̆̃ 
̜̟̘̃̋̌́̓̆̌̆̊ - SC8 

ʎʝʧʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʰʘʭʪʳ ʠ ʧʨʝʜʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʧʦʜʢʣʶʯʝʥʳ ʥʘ ʢʦʩʫ ʧʨʦʚʦʜʦʚ, ʠʤʝʥʝʤ SC8, 

ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʰʘʭʪʫ ʚʥʫʪʨʠ ʚ ʧʣʘʩʪʠʢʦʚʦʤ ʢʘʥʘʣʝ. ʇʨʦʚʦʜʘ SC8 ʩ ʥʫʤʝʨʘʮʠʝʡ ʦʪ 81 ʜʦ 87, ʩ 

ʯʝʪʳʨʴʤʷ ʧʘʨʘʤʠ ʠʟ ʥʠʭ ʠʤʝʶʪ ʪʦʪ ʞʝ ʥʦʤʝʨ (81-81, 82-82, 83-83, 84-84). ʂʦʥʮʳ ʢʘʞʜʦʡ ʧʘʨʳ ʧʨʦʚʦʜʦʚ ʩ 

ʪʝʤ ʞʝ ʥʦʤʝʨʦʤ ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ ʯʝʨʝʟ ʛʦʣʫʙʦʡ ʢʦʥʝʢʪʦʨ (3). ɺʩʝ ʩʦʝʜʠʥʝʥʠʷ ʢ ʢʦʩʝ SC8 ʩʜʝʣʘʥʳ ʯʝʨʝʟ 

ʦʨʘʥʞʝʚʳʡ ʠ ʢʨʘʩʥʳʡ ʢʦʥʝʢʪʦʨʳ. ʆʨʘʥʞʝʚʳʡ ʢʦʥʝʢʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʢʨʘʩʥʳʝ ʢʦʥʝʢʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʘʨʘʣʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɿʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʧʦʜʚʝʩʢʠ ʣʠʬʪʘ ʝʩʪʴ 

ʨʘʟʥʳʝ ʢʦʤʧʣʝʢʪʳ ʮʝʧʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʰʘʭʪʝ. 

    ʉʣʝʜʫʶʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟʦʙʨʘʞʘʝʪ ʢʦʩʫ SC8 ʢʘʢ ʝʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʦʨʦʙʢʝ A of the prewired installation 

package. ʄʝʪʘʣʠʯʝʩʢʘʷ ʧʝʪʣʷ (1) ʧʨʠʤʝʥʷʝʪʩʷ ʯʪʦʙ ʚʝʰʘʪʴ SC8 ʥʘ ʢʨʶʢ ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʚʝʨʭʥʝʤ 

ʢʦʥʮʝ ʧʣʘʩʪʠʢʦʚʦʛʦ ʢʘʥʘʣʘ. ʂʦʥʝʢʪʦʨ (2) ʧʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

 
 ˾͙ͫͯͤͦ͟ 5.2: ˴ ͦͫ͊ ͍͍ͨͪͦͦ͒ͦ SC8  
 

  SC8B 
ʂʣʝʤʥʠʢ 

SC8 
ʅʦʤʝʨ 
ʧʨʦʚʦʜʘ 

 

 

  SC8 
ʂʣʝʤʥʠʢ 

SC8 
ʅʦʤʝʨ ʧʨʦʚʦʜʘ 

Vo 85  2 81 

Vu 86  3 81 

0V 87  4 82 

   5 82 

   6 83 

   7 83 

   8 84 

   9 84 

   Vo  85** 

   Vu 86** 

   0V 87** 

   PE ɾʝʣʪʳʡ/ʟʝʣʝʥʳʡ 

   

*ʂʦʥʝʢʪʦʨ SC8B ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʢʦʛʜʘ ʧʨʝʜʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʰʘʭʪʝ. 

** ʉʦʝʜʠʥʝʥʠʷ ʝʩʣʠ ʢʦʥʝʢʪʦʨ SC8B ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 
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5.4 SC8 ˞ ̠̏̆̅̉̎̆̎̉ 

5.4.1 ˗̗̜̏̎̆̃̆ ̉ ̗̜̐̑̆̅̋̏̎̆̃̆ ̜̟̘̃̋̌́̓̆̌̉ 

ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʢʦʥʮʝʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ (Vo, Vu) ʥʘ ʨʠʩʫʥʢʘʭ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ 

ʧʨʠ ʠʤʧʫʣʴʩʥʦʤ ʤʝʪʦʜʝ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ ʥʝ ʚʳʰʝ 1,2 m/sec ʠ ʧʨʝʜʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʰʘʭʪʝ..   

5.4.1.1.1 ː̘̉̅̑́̃̌̉̆̒̋̉̆ ̜̌̉̓̕  

5.4.1.1.2 ː̘̉̅̑́̃̌̉̆̒̋̉̊ ̌ ̉̓̕ ɀ ̐ ̏̅̃̆̒̋́ 1:1, HA, HAS, HAD 

 
[1] = ʩʠʥʠʝ ʢʦʥʝʢʪʦʨʳ 

[2] = ʦʨʘʥʞʝʚʳʝ ʢʦʥʝʢʪʦʨʳ  

[3] = ʢʨʘʩʥʳʝ ʢʦʥʝʢʪʦʨʳ  

[4] = TOS ï ʚʝʨʭʥʠʡ ʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[5] = Vo ï ʚʝʨʭʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[6] = Vu ï ʥʠʞʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[7] = SC8B ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8B ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

[8] = SC8 ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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5.4.1.1.3 ː̉̅̑́ ̘̃̌̉̆̒̋̉̊ ̌ ̉̓̕ - ̐ ̏̅̃̆̒̋́  1:2 ̒  ̜̆̅̉̎́̑̎̍ ̐̌̔̎̇̆̑̏̍, HAI 

 

[1] = ʩʠʥʠʝ ʢʦʥʝʢʪʦʨʳ 

[2] = ʦʨʘʥʞʝʚʳʝ ʢʦʥʝʢʪʦʨʳ  

[3] = ʢʨʘʩʥʳʝ ʢʦʥʝʢʪʦʨʳ  

[4] = PLS ï ʂʦʥʮʝʚʦʡ ʚʳʢʣ.ʧʦʨʰʥʷ 

[5] = TOS ï ʚʝʨʭʥʠʡ ʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[6] = Vo ï ʚʝʨʭʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[7] = Vu ï ʥʠʞʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[8] = SC8B ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8B ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

[9] = SC8 ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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ɺʳʢʣʶʯʘʪʝʣʴ PLS ʘʢʪʠʚʠʨʫʝʪʩʷ ʦʪ ʣʳʞʠ ʢʦʪʦʨʘʷ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʰʢʠʚʝ,ʚʳʢʣʶʯʘʪʝʣʴ TOS ʘʢʪʠʚʠʨʫʝʪʩʷ ʦʪ 

ʣʳʞʠ ʢʦʪʦʨʘʷ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʘʤʝ ʢʘʙʠʥʳ.  

ɺʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ: 

Ç ɼʦʚʝʜʠʪʝ ʣʠʬʪ ʜʦ ʚʝʨʭʥʝʡ ʦʩʪʘʥʦʢʠ ʠ ʫʙʝʜʠʪʝʩʴ ʯʪʦ ʦʥ ʚ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ.  

Ç ʋʩʪʘʥʦʚʠʪʝ ʚʳʢʣ. PLS Y2=5cm ʚʳʰʝ ʣʳʞʠ ʰʢʠʚʘ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 

Ç ʋʩʪʘʥʦʚʠʪʝ ʚ ʢrʣ. TOS Y1=10cm ʚʳʰʝ ʣʳʞʠ ʨʘʤʳ ʢʘʙʠʥʳ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 

 

[1] = ʃʳʞʘ ʨʘʤʳ ʢʘʙʠʥʳ 

[2] = TOS ï ɺʝʨʭʥʠʡ ʢʦʥʮʝʚʦʡ ʚʳʢʣ.  

[3] = ʃʳʞʘ ʰʢʠʚʘ 

[4] = PLS ï ʂʦʥʮʝʚʦʡ ʚʳʢʣ.ʰʢʠʚʘ 
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5.4.1.1.4 ː̘̉̅̑́̃̌̉̆̒̋̉̊ ̌ ̉̓̕ ɀ ̐ ̏̅̃̆̒̋́ 1:2 ̒  ̜̅̃̏̊̎̍ ̐̌̔̎̇̆̑̏̍, HADI 

 

[1] = ʩʠʥʠʝ ʢʦʥʝʢʪʦʨ  r

[2] = ʦʨʘʥʞʝʚʳʝ ʢʦʥʝʢʪʦʨʳ  

[3] = ʢʨʘʩʥʳʝ ʢʦʥʝʢʪʦʨʳ  

[4] = PLS ï ʂʦʥʮʝʚʦʡ ʚʳʢʣ.ʧʦʨʰʥʷ 

[5] = PLS 2 - ʂʦʥʮʝʚʦʡ ʚʳʢʣ.ʧʦʨʰʥʷ 2 

[6] = TOS ï ʚʝʨʭʥʠʡ ʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[7] = Vo ï ʚʝʨʭʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[8] = Vu ï ʥʠʞʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[9] = SC8B ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8B ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

[10] = SC8 ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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ɺʳʢʣʶʯʘʪʝʣʠ PLS A ʠ PLS B ʘʢʪʠʚʠʨʫʶʪʩʷ ʦʪ ʣʳʞ ʫʩʪʘʥʦʚʣʝʥʳʭ ʥʘ ʰʢʠʚʘʭ, ʚʳʢʣʶʯʘʪʝʣʴ TOS 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʦʪ ʣʳʞʠ ʢʦʪʦʨʘʷ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʘʤʝ ʢʘʙʠʥʳ. ʇʦʵʪʦʤʫ ʚʳʢʣʶʯʘʪʝʣʠ PLS ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʢʨʝʧʣʝʥʳ ʥʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʰʢʠʚʘ ʠ ʚʳʢʣʶʯʘʪʝʣʴ TOS ʥʘ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʷʶʱʠʝ. 

ɺʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ:  

Ç ɼʦʚʝʜʠʪʝ ʣʠʬʪ ʜʦ ʚʝʨʭʥʝʡ ʦʩʪʘʥʦʢʠ ʠ ʫʙʝʜʠʪʝʩʴ ʯʪʦ ʦʥ ʚ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ.  

Ç ʋʩʪʘʥʦʚʠʪʝ ʚʳʢʣ. PLS A ʠ PLS B Y2=5cm ʚʳʰʝ ʣʳʞʠ ʰʢʠʚʘ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 

Ç ʋʩʪʘʥʦʚʠʪʝ ʚʳʢʣ. TOS Y1=10cm ʚʳʰʝ ʣʳʞʠ ʨʘʤʳ ʢʘʙʠʥʳ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 

 

[1] = ʃʳʞʘ ʨʘʤʳ ʢʘʙʠʥʳ 

[2] = TOS ï ɺʝʨʭʥʠʡ ʢʦʥʮʝʚʦʡ ʚʳʢʣ.  

[3] = ʃʳʞʘ ʰʢʠʚʘ ɸ 

[4] = ʃʳʞʘ ʰʢʠʚʘ ɺ 

[5] = PLS A ï ʂʦʥʮʝʚʦʡ ʚʳʢʣ.ʰʢʠʚʘ ɸ 

[6] = PLS B ï ʂʦʥʮʝʚʦʡ ʚʳʢʣ.ʰʢʠʚʘ ɺ 
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5.4.1.2 Traction lifts 

 

[1] = ʩʠʥʠʝ ʢʦʥʝʢʪʦʨʳ 

[2] = ʦʨʘʥʞʝʚʳʝ ʢʦʥʝʢʪʦʨʳ  

[3] = ʢʨʘʩʥʳʝ ʢʦʥʝʢʪʦʨʳ  

[4] = TOS ï ʚʝʨʭʥʠʡ ʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[5] = Vo ï ʚʝʨʭʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[6] = Vu ï ʥʠʞʥʠʡ ʧʨʝʜʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[7] = BOS ï ʥʠʞʥʠʡ ʢʦʥʮʝʚʦʡ ʚʳʢʣ. 

[9] = SC8B ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8B ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

[10] = SC8 ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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5.4.2 ˛̘̝̄̑́̎̉̉̓̆̌ ̒̋̏̑̏̒̓̉ ̉ ˞˜˗ 
5.4.2.1 ː̘̉̅̑́̃̌̉̆̒̋̉̊ ̌̉̓̕, HADI 

 
[1] = ʩʠʥʠʝ ʢʦʥʝʢʪʦʨʳ 

[2] = ʦʨʘʥʞʝʚʳʝ ʢʦʥʝʢʪʦʨʳ  

[3] = OGSCï ɺʳʢʣ.ʆʉ 

[4] = SRS2 ï ʉʇʂ 2 

[5] = SPS1 ï ʉʇʂ 1   

[6] = SC8B ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8B ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

[7] = SC8 ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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5.4.2.2 ˙̖̘̆́̎̉̆̒̋̉̊ ̌̉̓̕ 
 

 
[1] = ʩʠʥʠʝ ʢʦʥʝʢʪʦʨʳ 

[2] = ʦʨʘʥʞʝʚʳʝ ʢʦʥʝʢʪʦʨʳ  

[3] = OGSCï ɺʳʢʣ.ʆʉ 

[4] = SRS ï ʉʇʂ 

[5] = SC8 ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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5.4.3 ˣ̝̆̐ ̂̆̈̏̐́̒̎̏̒̓̉ ̅̃̆̑̆̊ ̙̖̜́̓ 
5.4.3.1 ˜̘̏̌̔́̃̓̏̍́̓̉̆̒̋̉̆ ̅̃̆̑̉ 

 
[1] = ʩʠʥʠʝ ʢʦʥʝʢʪʦʨʳ 

[2] = ʦʨʘʥʞʝʚʳʝ ʢʦʥʝʢʪʦʨʳ  

[3] = ɿʘʤʦʢ ʜʚʝʨʠ 

[4] = ʊʦʯʢʘ ʟʘʟʝʤʣʝʥʠʷ 

[5] = ʂʦʥʪʘʢʪ ʜʚʝʨʠ  

[6] = ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʚʝʨʴ  

[7] = SC8B ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8B ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

[8] = SC8 ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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5.4.3.2 ˍ̘̃̓̏̍́̓̉̆̒̋̉̆ ̅̃̆̑̉ 

 

[1] = ʩʠʥʠʝ ʢʦʥʝʢʪʦʨʳ 

[2] = ʦʨʘʥʞʝʚʳʝ ʢʦʥʝʢʪʦʨ r 

[3] = ɿʘʤʦʢ ʜʚʝʨʠ 

[4] = ʊʦʯʢʘ ʟʘʟʝʤʣʝʥʠʷ 

[5] = ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʚʝʨɹ  

[6] = SC8B ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8B ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 

[7] = SC8 ʢʦʥʝʢʪʦʨ ï ʇʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʥʠʢʫ SC8 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ. 
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5.5 ˞̠̏̆̅̉̎̆̎̉ ̄ ̉̅̑̏̂́̋́ - KC10  

5.5.1 ˗̌́̐́̎ BLAIN  

ʕʣʝʤʝʥʪ ʛʠʜʨʦʙʘʢʘ 
KC10 

ʢʣʝʤʥʠʢ 

KC10  

ʅʦʤʝʨ 

ʧʨʦʚʦʜʘ 

ʂʣʘʧʘʥ 

ʄʘʣʘʷ ʩʢʦʨʦʩʪʴ ʚʚʝʨʭ 

ʢʘʪʫʰʢʘ ʢʣʘʧʘʥʘ 

A48 1 

COM 5 

ɹʦʣʴʰʘʷ ʩʢʦʨ. ʚʚʝʨʭ 

ʢʘʪʫʰʢʘ ʢʣʘʧʘʥʘ 

B48 2 

COM 5 

ɹʦʣʴʰʘʷ ʩʢʦʨ. ʚʥʠʟ 

ʢʘʪʫʰʢʘ ʢʣʘʧʘʥʘ 

C48 3 

COM 5 

ʄʘʣʘʷ ʩʢʦʨʦʩʪʴ ʚʥʠʟ 

ʢʘʪʫʰʢʘ ʢʣʘʧʘʥʘ 

D48 4 

COM 5 

L10 
SV 6 

CSV 7 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ 

ʜʘʚʣʝʥʠʷ 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ 

ʧʝʨʝʛʨʫʟʘ 

OL 10 

0V 13 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

3.1 8 

3.2 9 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ 

ʧʦʣʥʦʛʦ ʛʨʫʟʘ 

FL 11 

0V 13 

ʕʣʝʢʪʨʦʥʥʳʝ ʜʘʪʯʠʢʠ 

ʜʘʚʣʝʥʠʷ 

ʇʠʪʘʥʠʝ 
24V 12 

0V 13 

ʂʦʥʪʘʢʪ ʧʝʨʝʛʨʫʟʘ OL 10 

ʂʦʥʪʘʢʪ ʧʦʣʥʦʛʦ ʛʨʫʟʘ FL 11 

ʊʝʨʤʠʩʪʦʨʳ 

ʊʝʨʤʠʩʪʦʨ ʣʝʙʝʜʢʠ 
U2 14 

0V 13 

ʊʝʨʤʠʩʪʦʨ ʤʘʩʣʘ 
U1 15 

0V 13 

͙́͊͋͡ͼ͊ 5.1 ˿ ͔͙͔͙ͦ͒ͤͤΎ ͎͙͒ͪͦ͋͊͊͟ ͫ ͊ͨ͊ͤͦͣ͟͡ Blain  

 
[1] = ʉʦʝʜʠʥʝʥʠʝ ʢ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ʢʣʝʤʥʠʢ KC-10  

[2] = ʉʦʝʜʠʥʝʥʠʝ ʢ ʢʣʘʧʘʥʫ ʢʣʝʤʥʠʢ KC-10  
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5.5.2 ˗̌́̐́̎ Bucher i-valve  
  

ʕʣʝʤʝʥʪ ʛʠʜʨʦʙʘʢʘ 
IKC10 

ʢʣʝʤʥʠʢ 

IKC10  

ʅʦʤ. ʧʨʦʚʦʜʘ 

ʂʣʘʧʘʥ 

ʂʘʪʫʰʢʘ ɺʚʝʨʭ ɺʥʠʟ 
 UD+ 4 

UD-  3 

ʂʘʪʫʱʢʘ ʘʚʘʨʠʡʥʦʛʦ 

ʩʪʦʧʘ ʚʥʠʟ 

ESD+ 2 

ESD- 1 

ʊʝʨʤʠʩʪʦʨʳ 

ʊʝʨʤʠʩʪʦʨ ʤʦʪʦʨʘ 
U2 8 

COMTH 7 

ʊʝʨʤʠʩʪʦʨ ʤʘʩʣʘ 
U1 9 

COMTH 7 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ 

ʜʘʚʣʝʥʠʷ 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

3.1 6 

3.2 5 

͙́͊͋͡ͼ͊ 5.2 ˿ ͔͙͔͙ͦ͒ͤͤΎ ͎ ͙͒ͪͦ͋͊͊͟ ͫ ͟ ͊ͨ͊ͤͦͣ͡ Bucher i-valve  

 

 

 
 
 
 
 
 
 

[1] = ʉʦʝʜʠʥʝʥʠʝ ʢ ʢʣʝʤʥʠʢʫ KC-10 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ 

[2] = ʉʦʝʜʠʥʝʥʠʝ ʢ ʢʣʝʤʥʠʢʫ KC-10 ʛʠʜʨʦʙʣʦʢʘ 
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5.6 ˞̠̏̆̅̉̎̆̎̉ ̃ ̜̑̉̍̋́ ɀ PIT STOP 

  

ʉʦʝʜʠʥʝʥʠʷ ʧʨʠʷʤʢʘ 
PIT STOP 

ʢʣʝʤʥʠʢ 

PIT STOP  

ʧʨʦʚʦʜʘ 

ʎʝʧʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʷʤʢʘ 
1 1 

1A 2 

ʊʝʣʝʬʦʥʥʘʷ ʨʦʟʝʪʢʘ 
L 3 

M 4 

ʂʥʦʧʢʘ ʪʨʝʚʦʛʠ 
AL 5 

0V 6 

ʋʩʪʨʦʡʩʪʚʦ Intercom 
ICOM1 7 

ICOM2 8 

ʨʦʟʝʪʢʘ 230V AC  

R230 10 

N230 11 

PE GN/YL 

Table 5.3 Shaft Pit ˿ ͔͙͔͙ͦ͒ͤͤΎ  

 

 
[1] = ʉʦʝʜʠʥʝʥʠʝ ʢ ʢʣʝʤʥʠʢʫ PS ʩʪ.ʫʧʨʘʚʣʝʥʠʷ 

[2] = ɻʦʣʦʩʦʚʘʷ ʩʚʷʟʴ INTERCOM 
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ɺ ʩʣʫʯʘʝ ʧʦʜʚʝʩʢʠ 1:2 ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʣʠʬʪʝ ʩ ʜʚʫʤʷ ʧʣʫʥʞʝʨʘʤʠ (HADI),ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʛʨ.ʩʢʦʨʦʩʪʠ 

ʚ ʰʘʭʪʫ ʯʪʦʙ ʘʢʪʠʚʠʨʦʚʘʪʴ ʣʦʚʠʪʝʣʠ. ɺʳʢʣʶʯʘʪʝʣʴ ʥʘʪʷʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʢʣʶʯʝʥ ʢ ʮʝʧʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

Pit stop.   

 
 

 

 

 

[1] = ʉʦʝʜʠʥʝʥʠʝ ʢ ʢʣʝʤʥʠʢʫ PS ʩʪ.ʫʧʨʘʚʣʝʥʠʷ 

[2] = ɻʦʣʦʩʦʚʘʷ ʩʚʷʟʴ INTERCOM 

[3] = ʦʛʨ.ʩʢʦʨʦʩʪʠ  

[4] = ʥʘʪʷʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

[5] = ʉʦʝʜʠʥʝʥʠʝ ʢ ʢʘʙʝʣʶ ʚʳʢʣʶʯʘʪʝʣʷ ʥʘʪʷʞʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ  
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5.7 ˑ̃̆̑̉ ̜̋́̂̉̎ 

5.7.1 ˍ̘̠̃̓̏̍́̓̉̆̒̋́ ̝̅̃̆̑ ̜̋́̂̉̎ (̓̉̐ VVVF) 

 

[1] = ɹʦʢʩ ʠʥʩʧʝʢʮʠʠ  

[2] = ʂʘʙʝʣʴ ʬʦʪʦ ʙʘʨʴʝʨʘ 5x1mm2 

[3] = ʂʘʙʝʣʴ ʘʚʪʦʤ.ʜʚʝʨʠ 16x0.75mm2 

[4] = ʩʦʝʜʠʥʝʥʠʝ ʢʦʥʪʘʢʪʘ ʜʚʝʨʠ ʢʘʙʠʥʳ 

[5] = ʄʘʛʥʠʪʥʳʡ ʜʘʪʯʠʢ ʜʣʷ ʩʠʛʥʘʣʘ ʦʪʢʨʳʪʠʷ ʜʚʝʨʠ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ  

ʅʦʤʝʨ 
ʧʨʦʚʦʜʘ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʚʝʨʴ 

1 10 (VVVF-4) 

2 12 (VVVF-4) 

3 8 (VVVF-4) 

4 ʅʝ ʧʦʜʢʣ. 

5 ʌʦʪʦ ʙʘʨʴʝʨ COM/ 40 (VVVF-4) 

6 ʅʝ ʧʦʜʢʣ. 

7 ʌʦʪʦ ʙʘʨʴʝʨ NO/ 38-41 (VVVF-4) 

8 33 (VVVF-4) 

9 30 (VVVF-4) 

10 66 (ɸʚʘʨʠʡʥʳʡ ʠʩʪʦʯʥʠʢ) 

11 67 (ɸʚʘʨʠʡʥʳʡ ʠʩʪʦʯʥʠʢ) 

12   ʂʦʥʪʘʪ ʜʚʝʨʠ 

13   ʂʦʥʪʘʪ ʜʚʝʨʠ 

14 1 (ɸʚʘʨʠʡʥʳʡ ʠʩʪʦʯʥʠʢ) 

15 2 (ɸʚʘʨʠʡʥʳʡ ʠʩʪʦʯʥʠʢ) 

Yellow/Green 3 (ɸʚʘʨʠʡʥʳʡ ʠʩʪʦʯʥʠʢ) 
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5.7.1 ˍ̘̠̃̓̏̍́̓̉̆̒̋́ ̝̅̃̆̑ ̜̋́̂̉̎ ɉ́̃̓̏̂̔̒̎̏̄̏ ̓̉̐́) 

 

[1] = ʄʘʛʥʠʪʥʳʡ ʜʘʪʯʠʢ NO 

[2] = ɸʢʢʫʤʫʣʷʪʦʨ  

[3] =  

 
ʇʠʪʘʥʠʝ ʘʚʪʦʤ.ʜʚʝʨʠ 

 

 ʎʚʝʪ ʧʨʦʚʦʜʘ 

LDAC ʢʦʨʠʯʥʝʚʳʡ 

NDAC ʩʠʥʠʡ 

PE ɾʝʣʪ.ʟʝʣ 

 

[4] =  

ʦʪʚʦʜʢʘ 
(ʠʣʠ ʢʦʤʘʥʜʘ ʘʚʪʦʙ.ʜʚ.) 

 ʎʚʝʪ ʧʨʦʚʦʜʘ 

CAM+ ʢʦʨʠʯʥʝʚʳʡ 

CAM- ʩʠʥʠʡ 

 

[5] =  

ʂʦʥʪʘʢʪ ʜʚʝʨʠ ʢʘʙʠʥʳ 

 ʎʚʝʪ ʧʨʦʚʦʜʘ 

7 ʢʦʨʠʯʥʝʚʳʡ 

8 ʩʠʥʠʡ 

IC400

~
2

3
0

V
 5

0
/6

0
H

z

P
rim

:4
2

0
0

/0
.0

7

S
e

c
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0
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.2
8

230V - N / 1A.

PE

230V - L / 1A.

OPEN

0V
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12V

CLOSE

BATTERY -

BATTERY +

SERIE

RELET

BATERIA
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ENTRADAS

220V

[1]

BROWN

BLUE

YELLOW/GREEN

BLACK

BROWN

BLUE

BROWN

GREY

[2]

[5]

[4]

[3]
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5.8 ˠ̒̓́̎̏̃̋́ ̐̏̅̃̆̒̎̏̄̏ ̠̋́̂̆̌ 

ʇʦʜʚʝʩʥʳʝ ʢʘʙʝʣʠ ʧʦʢʣʶʯʝʥʳ ʢ ʩʪ.ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʦʢʩʫ ʠʥʩʧʝʢʮʠʠ ʢʨʳʰʠ ʢʘʙʠʥʳ. ʀʭ ʫʩʪʘʥʦʚʢʘ ʜʦʣʞʥʘ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

Ç ɺʳʙʝʨʠʪʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʚ ʰʘʭʪʝ, ʛʜʝ ʢʘʙʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʨʘʚʣʝʥ ʙʝʟ 

ʤʝʰʘʪʴ ʩ ʜʚʠʞʝʥʠʝʤ ʢʘʙʠʥʳ. ʀʩʧʨʘʚʠʪʴ ʢʘʙʝʣʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʪ ʪʦʯʢʠ ʚʭʦʜʘ ʚ ʰʘʭʪʝ ʜʦ ʧʦʟʠʮʠʠ, 

ʚʳʙʨʘʣʠ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ. 

Ç ɿʘʬʠʢʩʠʨʦʚʘʪʴ ʜʝʨʞʘʪʝʣʴ ʧʦʜʚʝʩʥʦʛʦ ʢʘʙʝʣʷ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʚʟʷʣ ʥʘ ʧʝʨʚʦʤ 

ʰʘʛʝ. ɼʝʨʞʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʩʝʨʝʜʠʥʝ ʧʨʦʝʟʜʘ ʣʠʬʪʘ.  

Ç ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʂʘʙʝʣʠ ʜʦʣʞʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʠʟʛʠʙ ʨʦʚʝʥ ʧʦʣʦʚʠʥʝ ʜʣʠʥʳ ʧʨʦʝʟʜʘ ʣʠʬʪʘ ʠ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʨʘʚʣʝʥʳ ʥʘ ʚʪʦʨʦʡ ʜʝʨʞʘʪʝʣʴ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʙʠʥʳ. 

Ç ʅʘʢʦʥʝʮ, ʢʘʙʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʘʙʠʥʳ ʠ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʝʤʥʠʢʘʠ ʙʦʢʩʘ ʠʥʩʧʝʢʮʠʠ. 

 

[1] = ʧʦʣ ʢʘʙʠʥʳ  

[2] = ʇʦʜʚʝʩʥʦʡ ʢʘʙʝʣʴ  

[3] = ɼʝʨʞʘʪʝʣʴ 

[1]

[2]

[3]
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5.9 ˞̠̏̆̅̉̎̆̎̉ ̐ ̏̅̃̆̒̎̏̄̏ ̠̋́̂̆̌ ̃  ̂̏̋̒̆ ̗̉̎̒̐̆̋̉̉ 

 

 
 

 

[1] = ʉʦʝʜʠʥʝʥʠʝ ʢ ʢʣʝʤʥʠʢʫ FC1 ʩʪ.ʫʧʨʘʚʣʝʥʠʷ 

 

 

 

 

 

 

 

*ʢʣʝʤʥʠʢ FC1D ʥʝ ʚʩʝʛʜʘ ʠʤʝʶʱʠʡʩʷ 












































































































































































































































































































































































