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Datasheet
Arduino Mega 2560
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The Arduino Mega 2560 is a microcontroller board based on the ATmega2560 (datasheet). It has
54 digital input/output pins (of which 14 can be used as PWM outputs), 16 analog inputs, 4
UARTSs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a power jack, an
ICSP header, and a reset button. It contains everything needed to support the microcontroller;
simply connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery
to get started. The Mega is compatible with most shields designed for the Arduino Duemilanove or
Diecimila.

Schematic & Reference Design

EAGLE files: arduino-mega2560-reference-design.zip

Schematic: arduino-mega2560-schematic.pdf


http://www.atmel.com/dyn/resources/prod_documents/doc2549.PDF
http://arduino.cc/en/uploads/Main/arduino-mega2560-reference-design.zip
http://arduino.cc/en/uploads/Main/arduino-mega2560-schematic.pdf
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Summary

Microcontroller ATmega2560

Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/0 Pins 54 (of which 14 provide PWM output)
Analog Input Pins 16

DC Current per 1/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

Power

The Arduino Mega can be powered via the USB connection or with an external power supply. The
power source is selected automatically.
External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack.
Leads from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector.
The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V,
however, the 5V pin may supply less than five volts and the board may be unstable. If using more
than 12V, the voltage regulator may overheat and damage the board. The recommended range is 7
to 12 volts.
The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-serial
driver chip. Instead, it features the Atmega8U?2 programmed as a USB-to-serial converter.
The power pins are as follows:
= VIN. The input voltage to the Arduino board when it's using an external power source (as
opposed to 5 volts from the USB connection or other regulated power source). You can supply
voltage through this pin, or, if supplying voltage via the power jack, access it through this pin.
= 5V. The regulated power supply used to power the microcontroller and other components on
the board. This can come either from VIN via an on-board regulator, or be supplied by USB or
another regulated 5V supply.
= 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.
* GND. Ground pins.
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Memory
The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for the
bootloader), 8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the
EEPROM library).
Input and Output
Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode(),
digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or
receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of 20-
50 kOhmes. In addition, some pins have specialized functions:
= Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX) and 16
(TX); Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit (TX) TTL serial
data. Pins 0 and 1 are also connected to the corresponding pins of the ATmega8U2 USB-to-
TTL Serial chip.
= External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt 4), 20
(interrupt 3), and 21 (interrupt 2). These pins can be configured to trigger an interrupt on a
low value, a rising or falling edge, or a change in value. See the attachinterrupt() function for
details.
» PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function.
= SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI communication
using the SPI library. The SPI pins are also broken out on the ICSP header, which is physically
compatible with the Uno, Duemilanove and Diecimila.
= LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the
LED is on, when the pin is LOW, it's off.
« 1°C: 20 (SDA) and 21 (SCL). Support I1°C (TWI) communication using the Wire library
(documentation on the Wiring website). Note that these pins are not in the same location as the
I°C pins on the Duemilanove or Diecimila.
The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024
different values). By default they measure from ground to 5 volts, though is it possible to change
the upper end of their range using the AREF pin and analogReference() function.
There are a couple of other pins on the board:
= AREF. Reference voltage for the analog inputs. Used with analogReference().
= Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.
Communication
The Arduino Mega2560 has a number of facilities for communicating with a computer, another
Arduino, or other microcontrollers. The ATmega2560 provides four hardware UARTS for TTL

(5V) serial communication. An ATmega8U2 on the board channels one of these over USB and


http://www.arduino.cc/en/Reference/EEPROM
http://www.arduino.cc/en/Reference/EEPROM
http://arduino.cc/en/Reference/PinMode
http://arduino.cc/en/Reference/PinMode
http://arduino.cc/en/Reference/DigitalWrite
http://arduino.cc/en/Reference/DigitalWrite
http://arduino.cc/en/Reference/DigitalRead
http://arduino.cc/en/Reference/DigitalRead
http://arduino.cc/en/Reference/AttachInterrupt
http://arduino.cc/en/Reference/AttachInterrupt
http://arduino.cc/en/Reference/AnalogWrite
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Reference/SPI
http://wiring.org.co/reference/libraries/Wire/index.html
http://wiring.org.co/reference/libraries/Wire/index.html
http://arduino.cc/en/Reference/AnalogReference
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provides a virtual com port to software on the computer (Windows machines will need a .inf

file, but OSX and Linux machines will recognize the board as a COM port automatically. The
Arduino software includes a serial monitor which allows simple textual data to be sent to and
from the board. The RX and TX LEDs on the board will flash when data is being transmitted via
the ATmega8U2 chip and USB connection to the computer (but not for serial communication on
pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Mega2560's digital pins.
The ATmega2560 also supports 12C (TWI) and SPI communication. The Arduino software
includes a Wire library to simplify use of the 12C bus; see the documentation on the Wiring
website for details. For SPI communication, use the SPI library.

Programming

The Arduino Mega can be programmed with the Arduino software (download). For details, see the
reference and tutorials.

The ATmega2560 on the Arduino Mega comes preburned with a bootloader that allows you to
upload new code to it without the use of an external hardware programmer. It communicates using
the original STK500 protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit
Serial Programming) header; see these instructions for details.

The ATmega8U2 firmware source code is available in the Arduino repository. The ATmega8U?2 is
loaded with a DFU bootloader, which can be activated by connecting the solder jumper on the
back of the board (near the map of Italy) and then resetting the 8U2. You can then use Atmel's
FLIP software (Windows) or the DFU programmer (Mac OS X and Linux) to load a new
firmware. Or you can use the ISP header with an external programmer (overwriting the DFU
bootloader). See this user-contributed tutorial for more information.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino

Mega2560 is designed in a way that allows it to be reset by software running on a connected
computer. One of the hardware flow control lines (DTR) of the ATmega8U2 is connected to the
reset line of the ATmega2560 via a 100 nanofarad capacitor. When this line is asserted (taken
low), the reset line drops long enough to reset the chip. The Arduino software uses this capability
to allow you to upload code by simply pressing the upload button in the Arduino environment.
This means that the bootloader can have a shorter timeout, as the lowering of DTR can be well-
coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to either a computer running
Mac OS X or Linux, it resets each time a connection is made to it from software (via USB). For the
following half-second or so, the bootloader is running on the Mega2560. While it is programmed

to ignore malformed data (i.e. anything besides an upload of new code), it will intercept the first


http://www.arduino.cc/en/Reference/SoftwareSerial
http://wiring.org.co/reference/libraries/Wire/index.html
http://wiring.org.co/reference/libraries/Wire/index.html
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Reference/SPI
http://arduino.cc/en/Main/Software
http://arduino.cc/en/Reference/HomePage
http://arduino.cc/en/Reference/HomePage
http://arduino.cc/en/Tutorial/HomePage
http://arduino.cc/en/Tutorial/Bootloader
http://arduino.cc/en/Tutorial/Bootloader
http://www.atmel.com/dyn/resources/prod_documents/doc2525.pdf
http://www.atmel.com/dyn/resources/prod_documents/doc2525.pdf
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
http://arduino.cc/en/Hacking/Programmer
http://arduino.cc/en/Hacking/Programmer
http://github.com/arduino/Arduino/tree/master/hardware/arduino/firmwares/
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=3886
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=3886
http://dfu-programmer.sourceforge.net/
http://dfu-programmer.sourceforge.net/
http://www.arduino.cc/cgi-bin/yabb2/YaBB.pl?num=1285962838
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few bytes of data sent to the board after a connection is opened. If a sketch running on the board
receives one-time configuration or other data when it first starts, make sure that the software with
which it communicates waits a second after opening the connection and before sending this data.
The Mega2560 contains a trace that can be cut to disable the auto-reset. The pads on either side of
the trace can be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able
to disable the auto-reset by connecting a 110 ohm resistor from 5V to the reset line; see this forum
thread for details.

USB Overcurrent Protection

The Arduino Mega2560 has a resettable polyfuse that protects your computer's USB ports from
shorts and overcurrent. Although most computers provide their own internal protection, the fuse
provides an extra layer of protection. If more than 500 mA is applied to the USB port, the fuse will
automatically break the connection until the short or overload is removed.

Physical Characteristics and Shield Compatibility

The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively, with the
USB connector and power jack extending beyond the former dimension. Three screw holes allow
the board to be attached to a surface or case. Note that the distance between digital pins 7 and 8 is
160 mil (0.16"), not an even multiple of the 100 mil spacing of the other pins.

The Mega2560 is designed to be compatible with most shields designed for the Uno, Diecimila or
Duemilanove. Digital pins 0 to 13 (and the adjacent AREF and GND pins), analog inputs 0 to 5,
the power header, and ICSP header are all in equivalent locations. Further the main UART (serial
port) is located on the same pins (0 and 1), as are external interrupts 0 and 1 (pins 2 and 3
respectively). SPI is available through the ICSP header on both the Mega2560 and Duemilanove /
Diecimila. Please note that I°C is not located on the same pins on the Mega (20 and 21) as the
Duemilanove / Diecimila (analog inputs 4 and 5).


http://www.arduino.cc/cgi-bin/yabb2/YaBB.pl?num=1213719666/all
http://www.arduino.cc/cgi-bin/yabb2/YaBB.pl?num=1213719666/all

p1-ae:qn-A1031s0daJ VAVIIMYYY (@&

SVLISYIAINDN



67

Hall Effect Sensors

Flange Mount > 55100

Description

The 55100 & & miniature flange mounting hall effect sensor 25.5mm {1.0047) x
11.00m |0.4337) and only 3.00mm |0.1187| hagh with & choe of digital e
programmabie analogae cutputs. It s available as three-wire (valtage output) o
wo-wire feurrent output) vessions. It's case design enables serew or adhesne
mounting and capable of switching up 10 28Vde and Z0mA. It comes with 8
range of sensitivity, cabile kngth and commector options.

Features
* Magnetically operated pasition * Open Deain Dutput
sensoe * Reverse/Over voltage protection
* Digital or programmable analog * Built i 1emperature compensation
3 : types avalable * Viteation 509 max. & 50-2,000H:
Dimensions  Medium, hgh of programmatie  Sheck 1509 max. & 1ims % Sine
Dimensions n mm (inch) sensitivities
100 * Theae-wire {voltage cutput) of Two-
] we {current output) versies
- _{‘1; .zl_L_‘ wize {eurrent eutput)
[(p\ o Benefits
26,50 .
oe i - [ LT “0.“_1 I._ o High switching speed up 1o 10kHz  » Operates in statie of dynamic
é;g L % % * Long e - up to 70 billion magnetic feld
ol | \& perations « Customer selection of cable length

* Unaffected by harsh eavironments and onnECcler type

s |

854 Carser of Smraiiaty
L I @
% 330:4.20TYVE
1685
ooy

) 3 Applications
- I—uu v « Pasition and limi s2nsing * Comutaion of brushiess de motors
Note: Twowwire version ilustrated. * RPM measurement * Angle sensing
* How metering * Magnetic encoders

Block Diagram
Two-wire Version

Three-wire Version
W (Slicazstantoecosanesaseansssesess -
Pint : | | | :
(Red)
e -

| ? ]

| |

] '
=1 B g
Finl NI il Finl
i e e e e e i (Biue)
Notes:

1. Aad cagotor Cn as shown, chose % the senser , for transiest suppression F required.

2. Add pullup resistor Rpu 2s shown for sinkisg oatpus. The Rpe value shouls be calcelated
using your sepply veltage while keeping the ON state current ot a level below the
manimem.  Fpe = VL0 o

Rpe = 12de/10mA « 1.240m
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Electrical Ratings
Digital Switch Digital Switch A - Analogue
Hall Type Three-Wire Two-Wire [Current able Only] *
[Voltage Output] Output} oo
Ahsplue Fatings Ve -15 to +28 -15 1o +28 L]
Supply Yoltage * Operata Ve #38 1o & 24 +3.75 1o a4 45-55
Cvervoltage Protection| Ydc - max. ¥ n 18.6
Output High Voltage Ve - min. Sinking output Fath, 468
Ouiput Low Voltage Vo - max. 0.4 @ 20mA Fath, 0.35
Ousgart G m - m, 0 N 100410
{oortinucusly onl
Current Consurnption Lowi mé = min. 1.6-5.2 BO-65 20-10.0
Cwver Temperature Range | High m = max. 16-52 120-12.0 20-10.0
Switching Spaed iz - max 10 ili] 2
Tesmperature ‘ Operating C =4 o +100 =i to +100 =40 to + 100
Malgs
1. Aok Reng) & T | Jumz i Tiampear snuina] 8 it cssaciad. 1 is rocommandd 1 aperata within the nanmal Dpsrale Supply Voliage of 42900 mainn.
Diparading aynd Absclucs Rafings May Ciaisa pamanait damaga 1 tha Hal IC.
1. Frapiogrammed by Liratuse of Cusiomer pasdiag Jgreaman
1. Far civiam madiiations o the wis kngth of s, o sdding 2 spocil cuanoens, phisan cantact Limakise.
Hall Options
Sensitivity Gamss Activate - O
M 2 Wire Switch 120 136 (53]
H 2 Wire Switch &7 1856 (728)
am 3 Wire Switch 130 125 [£00)
aH 3 Wire Switch | 18.0 i7os)
AP Analag Programmaile Consult Listelfuse
D
N S

PaiE: fartiva e ond apenuimats isisg NEFEE Magnat 21 ©7 & 4.7 LEZM o 276W 1 18%H| LITTELFUSE RN H-58



Cable Length Specification

Cahble Type: 24 AWG 7/32 PVC 105°C UL1430/UL1569

Selact Option c:::: :;:';gl"'
02 300 (11.81)
Part Numbering System
55100 - XX - XX - X
Series
Hall Option
2M, 2H, 3M,
3H, or AP
Cable Length
1]
Termination
A E arF
Packaging
Packaging Option Packaging Specification Quantity

Bulk Bulk 500

Termination Specification
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Termination Options

Select Description

Option [Two-wire versions illustrated)
A Tinned leads (6.4+0.76}mm E:
F | Uminned leads (6.40.76)mm E:
E JST type XHP 2 5mm piteh %
Quantity & Packaging Code Taping Width

fA T2




HYRIA INVERTER

5 L' Series Inverter Manual

1 General
1.1 General technical specifications
*Input & Output
# |nput Voltage Range: FBOFA0V £ 15%
# |nput Frequency Range: a7 -a&3Hz
# JOutput Voltage Range: i -rated input voltage
# Output Frequency Range: o - &00Hz

* /0 features
# Frogrammable Digital Input: Provide 6 terminals which can accept OMN-OFFinputs._
# Programmable Analog Input: Al1 can accept input af 0 = 10W; AIZ can accepl inpul of 0= 100 or 0-20ma.
# Open Collector Output: Provide 2 output terminal.
#Relay Output: Provide 1output terminal.

# Analog Output:Provide 1analog output terminal, 0/4-20 ma or 0—-10 W is Available.

s« Technical features
# Control Mode: Sensorless Vector Contral {5V C), WF Control.
# Owverload Capacity: 60s with 150% of rated current and 10s with 180% of rated current.
# Starting Torque: 150% of rated torque at 0.5Hz (SVC).
# Speed Adjusting Range: 1:100 (SVC).
# Speed Accuracy: + 0.5% of maximum speed [SVC].
# Carrier Frequency: 1.0KHz -15.0KHz.

®* Function features

# Reference Frequency Source: keypad,. analog input, serial communication.multi-step speed,
FID and g0 on.

#PID Control Function.

# Multi-Step Speed Control Function: 8 steps speed can be set.

# Traverse Control Function.

# Mon-Stop when power is instantaneously cut off.

# Spaed trecki mg restart funct ion: make the revol ving motor spindl e realize nonH mpact smoot h start

LUNC K G| Key: User-defined shortcut key.

# Automatic Voltage Regulation (AVR) Function: Automatically keep the output voltage
stable when input voltage fluctuating.

# Up to 25 fault protections: protect from overcurrent, overvoltage. undervoltage,
overiemperature, phase loss and overload atc.
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F: P, Wil g
E - Nl DO e

b TE TSN

TS0 TERW

Ezihred phada powar Siupply
Exgingha phasa powar supply

Figurel-1 Mameplate description

Model Ho. [input woiage P :uﬂ:f' :"’m";- Motor pomar
SL-ZTEE 075 50 4.5 [l s-]
SL-Z1SEE 1.5 T T 15
SL-333EE 2.2 11.0 ] 22
SL-Z40EE 3.7 170 15 3.7
SL-ZEEEE 5.5 210 Eigk) 55
SL-ZTSEE EIHJ:.:FL. 7.5 1.0 ol x] ¥ 5
SL-Z1I0EE FEOV A5 11.0 430 45 11.0
SL-ZISDEE +15% 15.0 S50 55 150
SL-Z180EE 18.5 710 i) 185
SL-Z3EE 22.0 1.0 B ]
SL-Z200EE 0.0 11260 el #] 300
SL-23T0EE 37.0 132 0 130 370
SL-MSOEE 450 165 0 1D 450
SL-407EE 0.75 34 -4 0.7
SL-41SEE 1.5 50 57 1.5
SL—432EE 2.2 ;Eﬁ 5 2
SL-44DEEASSPE 405 5 10015 53 & O 5
SL—4ESEE4TSPE 5_51:.-_5 155500 13M7T 5575
SL-475EEMS11OPE FAM 1A 2O L FEA18
SL-dA1IDEEW 1 SIPE 110450 DEES by 110150
SL -4 150EE S1 BOPE :':“::. e IRT Y R i 1 1508 S
SL-4180EE2RIPE ASR+15% 18.5522.0 IR aATidE 18 5522 0
SL —4320EESMMPE 22 300 4552 450 23 OER00
SL —4300EESITIFE | 00570 =] BOTE AT O
Sl -43TDEE&E5IPE 37.0045.0 TES0 TEGD 7 L5 0
SL-A450EEMSSIPE 45 (LS5 {1 ST S b v 45 DS 0
5L -4EEDEEETSIPE BE TE.0 10 140 iR Leha]Tr) 5 VTS O
SL4TEDEEMINKIPE 75.0/00.0 1400180 1SOTE 5 U0 0
SL —AS00EES1 1MPE B 100 100 A TESEAD D00 10.0

Model No. inpu vettage BowarsWy | Currantial | carantia] | Meter power
SL =1 1MEEM 1:320FE 11001320 2020 2SS 1100001 3240
SL =31 320EEM 1600PE 132014600 240220 SEAND 132.0¢1 GO
EL-41BHIEE41850FE 180 0MAS 0 FOOERD 0030 180,01 A5, 0
SL-d1A50E EM2000FE 105 02000 L e ] L LRI 105, 02000
SL-a2MHIE EMZ200PE 20002200 FTAA0 3BON4ZTD 200.0220.0
SL-422MIEEMZS0OFE 22002500 AAMED AHATN 220, 002500
SL-42500EE4EH00PE Tl:"::. gy 25002800 B0 ATINEED 250.00200.0
SL-a2BHIE EM3 150PE fﬁ,-_ﬂm 280003150 SOOVSED SZNEDD 2B0.0431 5,0
SL-315MIEE35000FE NENAS00 SELNED BONAAD 805500
5l -SEMEFHER'!.'IFF 350 LS00 0 E2NET0 E4INEGD 350 4000
SL-aHHIE EMSO000PE A0S0 ETOSEES [F I S0, (S, 1
SL=5HNHIE E'SS000FE Sl L e sy BB Bk, D EpERLR 1
HL-EEI'HHE.‘E&IIIIIIF‘E S50 056300 SRMI0ED SEO DD 5E0.WE30.0
SL-6HNHE EFOO0iE E30.0700.0 100250 11 S B0 T
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1.40utside dimansion

¥
3
:l.'f,l
: LTI
h 7
Ll 125 170 162 112 157 4
215
o T80 =0 178 T 0 E
240
27 300 10 o 268 B
255
P A
o 270 380 248 254 365 B
407
o 128 170 162 12 187 4
423
= 150 2ap 178 137 205 5
455
1 i
— 247 300 20 a2 268 B
411D
T
— 229 204 22 204 284 6
4145
a0 247 150 253 70 492 8
A0
4370
341 FHE RS 2385 2al GalL5 e
4450
A530 368 755 427 286 710 10.8
4750
420
41100 570 756 505 420 747 12
41320
41600
695 960 a5 5RO 832 12
41850
42000
42200
42500 e 1160 <To 750 1112 -
32800
43150
43RRA

cabinet 6E0{A)"2000(B)"600(C)




JAEnvironmental requirement

i1 1Temperature
The ambient temperature is among -10°C to +40°C and the inverier has o derate by 4%
for every additional |'C if the ambient temperature exceads 407 .

31 2Humidity

Relative humidity of the air: = 95%. Mo condensation is allowed.

J.15AltItude

Theinverter can run at the rated power il the installation site is less than 1000m
{including 1000m) above the sealevel. But it has to derate if the altitude exceeds 1000m.

See the following figure for details:

Rirs

firs

s

| G 00 SO0 Al (fr

Figure 3.1 Relationghip betweean output currant and altitude

a1.4 Impact Or Shock
The inverier can nol bear fierce impacl or shock.

The inverier should keep away from place where vibration frequently occur.

3.1.5 Electromagnetic radiation

The inverter should keep away Iram the slectromagnetic radiation source.

316 Water

The inverter should keep away Irem waler and condensation.

31.7 Aircontamination
The inverter should keep away from contaminative air, such as cofrosive gas,
il rigl and conductive dust.

3.1.6 Storage enviroment
The inverter should keep away from direel sunlight, oil mist, and steam environmeant.

73
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. ZInstallation interval and distance

P ol

fan wentilation .-T...T.. s 100

[ [} — i)

[T e
z

(LY ]
1

2
4
u
8
3
3

ANNAVAANNNNY

Iyl L

/17 T//////

owaer TDOmirm

S

figure Z3-2Z Installation interval

=
e

Installaticn of mulll ple inyertsrs

=|

Baifflar ahould be mounied when Two inverters b installed up and dowm

3 30peration keypad installation size (=mall}

55 5 95 je-28.5 o)
T e e e 4 & & *? i
[so.00 |
“l © e
@ W &
= @ &
. -1 .
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3. A0peration keypad installation size (igh

Pt rrwim
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74.5 21,
‘@ e e & @& &

S0.00 | (=

13656 1205

99 6
906
n

&

4.1Connection of peripheral devices

Fower supply

3

Circult breaker l
¥
AC reactor ﬁ

4

Input ERMC filter |:|

Contactor

Hyria Invertar =

The earth

Figure 4.1 Connection of peripheral devicas_

4.2 Terminal configuration
L =y | Main circuit tarminals

HY ODA404353B-HY 0202438
] T [ Fr ] W

IR
| |

HY04D043B~HY05D0438 HY04DO23B
= s P Pr [

SIS R R e

DD D o DD

HY ODA40236 -HY O3 D40238

Dt

B D
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(R s [T |Pp[P[nN]Julv ] |w][=]
Figure 4-7 Main circuit terminals (55=75kw)
LRI s [T+ |- ]*]u [V ]w]|[=]

Figure4-8 Main circuit terminals (90-220kw)

LR ls |17+ [ ufv]|w|
Figure4-9 Main circuit terminals (2830=-400kw)

Functions instruction:

Terminals Function Description
R. 5. T Terminals of 3 phase AC input
P+. P- Spare terminals of external braking unit
P+. PB Spare terminals of external braking resistor
P+. P1 Spare terminals of external DC reactor
P- Terminal of negative DC bus
U, v. W Terminals of 3 phase AC ocutput
FE Grounding terminals

{Note: The terminal configuration above is consult only, if there is fluctuation,
according to the real object please. |
4.2.2 Control circuit terminals

[ Ao1|GND]| A1 [+10ov] x2 [com| x5 [+24v] v2 [ TA |
|485+|485-| A2 [ X1 | X3 [ x4 | x6 | v1 | 7B [ TC |

Figure 4-10 Control circuit terminals

4.3 Wiring control circuits

4.3.1 Precautions

Use shislded or twisted-pair cables to connect control tearminals. Connect the ground terminal {PE) with shield wire. The
cable connected to the control terminal should leave away from the main circuit and heawy current circuits (imcluding
power supply cable, motor cable, relay and contactor connecting cable) at least 20cm and parallel wiring should be
avoided. Itis suggested to apply perpendicular wiring to prevent inverter malfunction caused by external interference.

4.3.2 Control circuit terminals

Tarminal Mo. Funection
OM-0OFF signal inpul, oplical coupling and COM.
®1 - K6 Input voltage range:s - 304
Input impedance: 3,350
24 Local power supply of +24'_Maxirmum sutpul current: 200
COmM Common ground lerminal lor digilal signal and + 24 (o exlernal power supply ).
Analog input: O=10V
Al Input impedance: 10 K0
Anabog inpul: O=1007 0=20méA, swilched by J3.
AlZ Input impedance: 10 KO/ (vollage ingul) / 2500 current input).
when current input is 0-20mA the correspondent voltage is 5V
#10V Sugply *+10V o inverier
E5hal) + 10V relerence zero elactric potential
¥1-¥2 COM is the correspondent common port of open circuil collector

Analog oulpul terminal, providing vollage or current oulpul which can be swilched

Prey Ly J4.
(0-20mA) --- Dutput range: 0=10W/ O~20mA.

TABC eleclric relay oulpul, TA common part, 18 normally closed, TG normally open

TA TB T | enntact capacily: ACS50V/AA, DOSOVIA

4.3 3Jumpers and control board

Jumger Function
1a Switch batwasn (0=1 0V) vollage input and [0=20mA) current inpul. Jumger
1. 2is voltage input; 2. 3is current input
J4 Switch between (0=~10%) voltage input and (0=20mA) current ingut.

Jumper 1. 2isvollage inpul, 2. 3 iscurrent ingut




4 5.2 Specification of Input AC reactor, outpul AC reactor, DC reactor

Invenr capacity KW Input AC reactor Output AC reactor DG reacion
Current (A) 'm"m, Current (A} "“imiy  [Current (AY Inductance
SL—-4300IEEMITPE (] D.24 #3 & ] {68
SL-43TIEE/4450PE 5 0.235 a0 100 100 0.70
5L —4450EE/4550PE a1 0i7 100 120 120 0.58
S -4550EEMTR0PE 112 016 125 146 145 0.47
&L —ATSIEEMAMIPE 150 .12 160 200 ] .35
SL —4%00EE1100PE 180 010 200 238 25 0.28
SL =41 100EE41320PE =20 00 234 21 2% 0.24
Sl -1 0EEMNME00PE Fials (.08 240 126 I .215
SL-41600EE41850PE w00 007 s 5 385 0.177
SL-LA00EEMEI0PE 360 (06 400 434 4o 0142
SL-42200EE 2S00PE 400 (.05 560 557 557 0,126
SL -4Z0EEMIHIPE E&0 003 G0 T EjL] @10
SL-43150EE42500PE 40 0.0215 B30 B0 BOO 0.08
SL-44000EEME000FE 754 .15 TE0 1000 1000 004
SL-£B300EEMTO00PE 1180 004 1250 1540 1540 0.015

4.6 Wiring main circuit

4 6.1 Wiring at input side of main circuit

4 .6.1.1Circuil breakear

It is necessary 1o connect @ cincuil breaker which is compatible with the capacity ofinverier bebwesn 3ph AC power
supply and poeer Input terminals (8, 5 and T). The capaciy of breaker is 1.5-2 times (o the rated curredl af Inverier.
Please reder to the chapier of Specifications of Breaker, Cable, and Contactor far details.

4.6.1.2 Contactor
In oirder kocut olf thie input poser efleciively when somashing is wrong in the system condacior should be Inslalled at the

inpul side fo control the onfol of the main circull power Supply.

4 6.1.3 AC reactor

High current in the inpul power circult may cause damage o the reclifying companenis.it s appropriate to use AC
raacior im the Input side for the avoldance of high-vollage Input of the power supply and improwamant of the poeer
lactors.

6.1.4 Input EMC filter
The sumounding dewics may be disburbed by the cables when the inverter |15 working.EMC filler can minimize the

inbarierance. Just like tha lollosing ligure.

WCCR AL raactkar

-

Fowar supply — [

EMC filtar Invartar

Oiter confral
dovice

Figure 4-12 Wiring &t input side of main circuit

S
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4 6.2 Wiring at inverter side of main eircuit

4.6.2.1 DC reactor
Irveriers. ane equipped with internal O°C reactors for the improvement of power lactors and the avoldance of damage
Troemi high input cument fo the rectifying components becauss of the high-capacity anstaormer. The dewics can also

coase he damage to the reciilying componamis which ane cavsed by supply ned voltage iransienis and harmonic waves

4.6.2.2 Braking unit and braking resistor

In order o dissipaie the regenerailve energy generaied by dynamic braking, the braking resisior should be installed at
[P+}amnd PE ferminals. The wire lergth of the braking resisior should be less than Sm.

The iemperaiune of braking resisbor will increase because the regenerative energy will be transformed fo heal. Satety
prodection and good ventilation is recommended.

Irverier abowe 11KEW need connect exiernal braking unil which should be installed a2 (F+) and (P} terminals. The cable
betwoan inveer and braking umit should be less than Bm. The cable bebawsesn braking unit and braking resistor shauld
b less tham 10m.

Naofe: Bo sure thal the electnic polarty of (+] (<} berminals is right; 2 is not allowed bo connect (+) with {-) lerminals
dirzctly, otheraiss damage or fire could ooour.

4_6.3 Wiring at matar side of main circuil

4.6.3.1 Ouilput Reactor

‘When the distance belwesn inverter and molor is more than S0m, imcerier may be fripped by ower-cument prodection
Irequently be-cause of the large leakage cument resulted from the parasilic capaciiance with ground. And at the same
lima 1o awoild tha damage of modor insulation, the sutput reacior should ba inslaliod.

4.6.3.2 Oulput EMC filter

EMC filter should b installed to minimize the leak curnent caused by the cable and minimize the radio noise caused by
1he cables Beteeen the inverer and cable. Just ses the following figure.

. WCLR AC reaciar X
A S K 1

Power 5 P ) y

supplly sl Inswerier EMC fllbar
] - T X

Figure 4-13 Wiring atl motor side of main cireuit

4 _6.4 Wiring of regenarative unil

Regenaraiive unit is wsed for putling the eleciricity generabed by braking of mobor fo the grd, Comparned with raditonal
3 phasa inverse parallel bridge type reciifler unit, regenerative unit uses IGET 5o thal the total harmaonic disloEion
[THD) Is loss than 4%, Regenerallve unit |5 widely used tor cenfrifugal and Rolsting equipmant.

Feadback unit
Db [5G 1= B 5 1

Figure 4-14 Wiring of regenarative unil.
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4.6.5 Wiring of Common DC bus

Comman OC bus method is widely used In the paper industry and chaemical fiber industry which need muli=-maobor 0
coordinaie. In these applications, soma molors. are in driving stabe while some oihers ane in regeneradive braking
[gemerating eleciricity} staie. The regeneraied enengy is adlomatically balanced through the comman OC bus, which
mians |t can supply o molors in divwing stabs, Therelons the power consumpbion of whole System will be less compared
with tha tradifional mathod (one ireerber drives ane maoior ).

‘Whan beo mobors are running at the same time (i.e. winding application}, one is in driving slale and the olher is in
regeneralive stabs. |nthis case the DC buses of these two inveriers can be connecied in parallel 5.0 that the regeneraded
energy can e supplied b motors in driving skale whenewer it needs. Delailed winng is shown in the follosing Tigare:

Hiyria irrvearier Hyria inverter
o/ N N
sned bk
3-phas.a inpual 380Y SO |
{£15%) r
& o e
(] g &

5y

=
5N

)
oo ] || ||| el

=1

DG bus(+)

EMC tiller

M M

Figure 4-15 Wiring of common DC bus.

Mate: When two inverters be wired to bus directly, same model types are suggested, and be powered an
ot the same time.

4_6.6 Ground wiring ( PE)
Grourd the PE terminal of the inverter with grounding resifors for the iInsurance of satety and avoldance of ekctrical
shock and fire. I Is appropriate io use thick and shor multiple coppar cons wires whose sectional area is larger than
A.5mam’. I i% neat recommasnded b use the pulblic sarth wire, otharyise, the grounding wires may complets the clrouit.

4.7 Installation guidline ta EMC compliance

4.7.1 General descriplion of EMC

EMC is the abbreviation of electiromagnetic compatibility, which means the device or sysiem has the ability 1o work
normally in the sleciromagnetic environmen! and will mot generaie any eleciromagnetc interference fo other
aguipments. EMC includes teo subjects: aheoiromagnesic inleferencs and eleciromagnetio ant-jamming. According to
1ha transmission mode, Electromagnietic interference can be divided into o categaonies: conducted interierence and

radiadied interfameng.
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Conducked imierference |5 the inkerlerence fransmiited by conducior. Therefore, any conduckors [such as wins,
transmission line, inductar, capacior ard Soon) are Ehe ransmission channels of the inbederenoe.

Radiated interference |s 1he inberference transmitted in alectromagnetio wawe, and the energy is inverse proporional 1o
e square of distaroa.

Thinmiz ne-Cassary canditions or essenbals of IHEM&;HI“E imlerfaronoe ansimlarieranog source, Wansmission
channal and s&nsithve receiwar. For cuslomers, the solution of EMC protlem is mainly in transmission channal because
af the devics attribute of disturbancs source and recedwar can not be changed

EMC ability vanes with different electnical and electronic devios which are diferent in EMC standards or grades.

4.7.2 EMC features of inverter

Likz other sleciric or eleciranic devices, Inwerier i mol only an eleciromagnetic imlerference source bul also an
sleciromagnebic receiver. The operating primciple of inverier deftermines that i can producs ceriain eleciromagnebic
inberierence noise. And the same Gme irverier should be designed with ceriain anti=jamming ability fo ensune he
smooth working in ceriain electromagnatic environmend. The lellowing s its EMC feaiures:

4.7.2.1 Input cument is non-sine wave. The input current Indudes large amount of high<harmanic waves that can
cause eleciromagnedic interlensnce, decrease the grid power fachor and incroase the line loss.

d4.T.2.2 Dutput voltage is high frequency FMW wave, which can inonease the temperabure rise and shorten the Iie of
mo%ar. &nd the leakage currenl will slso increase, which can lead to the loakage protection device malfuncton and
generate sirong cleciromagnetic inlerforence 1o Influgnoe the raliability of other shectric dovioss.

4_6.3 Wiring of Common DC bus

Commaon FC bus method s widely wsed in the paper industry and chamical Piber industry whilch need mioli-maobor 8o
coordinate. In these applications, some molors are in driving stabte while some others are In regenerative braking
[generating eleciricity) staie. The regensraied enengy is aulomatically balanced through the commaon DC bus, shich
means it can supply to molors in driving stabe. Therslone the power consumption of whole system will be less compared
‘with the tradifional mesthod (one imeerier drives ong motor).

When bwo mobors are running at the sams time (i.e. winding application], one is in driving siate and the other is in

regenerative state. In this case the DC buses of these two inverlers can be connecied in parallel so that the regenenated
energy can be supplied to motors in driving state whenever it needs. Detadled wirng is shown in the following figure:

Hiyria iFverter Hyria inverter
°/ N
aunhn::r;:.? JB0y ‘
H
i
n Al I
DT Tusa [ |:| DC fuse ][
=1
DG bus(+]
EMC fillar

Figure £-15 Wiring of common DC bus.
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Mote: When two inverters be wired to bus directly, same model types are suggested, and be powered on
at the same time.

4.6.6 Ground wiring (FE)

Eround the PE ferminal of the inverter with grounding resiiors for the insurance o salely and avoidanoo of elecirical
shick and fire. 12 |5 appropriate 1o use thick and shor multiphes copper cone wires whose sectonal area is larger than
3.5mam’. It is not recommanded b wse tha pulblio sarth wire; othardlse, the grounding wires may complets the ciroult.

4.7 Inztallation guidline to EMC compliance

4.7.1 General descriplion of EMC

EMC iz the abbreviation of eleciromagnelic compatibllity, which means the device or sysiem has the ability 1o work
normally in the esleciromagnedic enviconmen! and will mot generale any electromagnebc interference o obher
equipmonis. EMC includes two subjecis: eleciromagnetic interference and eheciromagnetioc ant-jamming. According bo
tha transmission mode, Electromagretc inbererence can be divided inbo o categories: conducted inberlerence and

radialad inbeforenco.

Conducted imlerference IS the interference fransmilted by comducior. Therefore, any conductors (Such as wine,
fransmission line, inductar, capacior and &0 on) are bhe ransmission channels of the inberorenoe .

Radialed inbsrierence 1S 1he inberienence transmidited ineleciromagnaiio wase, and the enargy is inverse praparional 1o
thie square of disianca.

Thirga necessary condiions or essentals of slectromagnetic interference arsimorierence source, ransmission
charmnel and sensitive recelwar. For cuslomers, the solution of EMC protdem is malnly in fransmission channel because
of the device attribute of disturbance source and recedasr can riot be changed

EMC ability waries with differant elecirical and electranic dewics which are diferent in EMC standards or grades.

4.7.2 EMC features of inverter

Like other slectric or elecironic devices, Inverier is not only an sleciremagnetio imerference sourcs but also an
eleciromagnobc receiver. The aperating principle of inverer determines that i can produce cerlain electromagnetic
inbsrfersnce noise. And the same me ireersr showld be designed with cerlain anti-jJamming ability fo ensune e
smooth working in cerlain electromagnetic environmant. Tho lollowing |5 ifs EMC features:

4.7.2.1 Input cument is non-sine wave. The inpul current Indudes large amount of high-hamanic saves that can
cause eleciromagnetic interlerence, decrease the grid power Factor and Increase the line loss.

4.7.2.2 Dutput voltage is high frequency FMW wave, which can increase the temperabure rise and shorten the life of
motor. And the leakage cumment will slso Increase, which can lead to the leakage profecton device malfuncbon and
generato sirong eleciromagretic iInterferenocs 1o Influgnce e nellability of other elaciric devioes.

4.7.2.3 As the alectromagnetic receiver, too strong interference will damage the imeerter and Influence the normal
wesing of cusiomers.

4.7.2.4 Inthe sysiem, EMS and EM| of inveror coeuist. Decrease the EMI of imverier can increase its EMS ability.
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4.7.3 EMC Installatlon Guideling

In order i ensure all eleciric devices in the same system o work smoothly, this seotion,based on EMGC features of
inverier, introduces EMC installation process in several aspects of application {noise conbrod, site wiring, grounding,
leakage currenl and power supply filbery. The good efective of EMC will depend on the good efective of all of these five
aspecis.

d.7.3.1 Molsecontrol

All the conneotions to the conirol berminals must use shielded wire. And the shiehd layer of the wire must ground near the
wire entrance of irverter. The ground mode IS 360 degree annular connection Sormed by cable olips. | is siriotly
prohibitive o connect thie fwisbed shielding layer 1o the ground of Inverier, which greatly decreases or loses the shislding

Caonnact imverter and molor with the shielded wire or the separated cabde tray. One slde of shield layer of shielded wine ar
metal cover of separated cabde tray should connect to ground, and the other side should connect to the motar cover.
Installing am EMC tiller can reducs the electromagnetic nolse graatly.

4.7.3.2 Site configuration

Power supply configuration: the power should be separabed supplied from elecirical transformaer. Mormally It is & come
wiras, 1hiree of which are fire wires, one of which s the newlral wire, and one of which |5 the ground wire. 1 is sirictly
prohibifivi bo use the samss line o be both the newiral wine and the ground wire.

Cevice cabegorization: thare are diferent eleciric devices contalned in one confrol cablnet, such as iInverier, e, FLC
aind irstrument eto, which hawe different ability of emisting and withstanding sleciromagnetic nodse. Therefare, i needs
to calegorize these devices Into sirong nolse device and noise sensifive device. The same kinds of device should be
placed in the same area, and the distance beivween devices of diferent category should be more than 20cm.

Wire Arrangemend inside the control cabinet: ihere are signal wire [light current) and powaer cable (strong curneni) in ong
cahbinet. For the inverber, the power cables are categorized inta input cable and oufpu? cabbe. Signal wires can be casily
disturbad by power cables to make the equipmant malfunclion. Therefore when winng, signal cables and power cables
should be arranged im different anea. |t is striclly prohibiSive fo amange them in paraliel or Inferacement at & close
distance {less than 20cm) or e them togeihar. I the signal wires have 1o crass the power cables, they should be
arranged in 90 angles. Power inpul and culput cables should mot eisher be arranged in Inferlacement or ted bogather,
espacially when installed the EMC filber, Otharwise the distribubed capacitances of iis Input and output power cable can
b coupling eaich ofthar io make the EMC Niber oul of funciion.

4.7.3.3 Grounding

Inverter must be ground safely whien in operation. Grounding enjoys priority in all EMC methods because it does not only
ensure the safety of equipment and persons, but alsa is the simples?, most e ective and |owes? cos? sodution for EMC
problems. Grounding has three categories: special pole grounding, common pole grounding and Seriesswound
grounding. Different contral sysiem should use special pole grounding,and different devices in the same control system
should use common pode grounding.and different devices connected by Same power cablo should use Series-wound
grounding.

4.7.3.4 Leakage Current

Leakage current includes line-1osline leakage currernt and over-ground lzakage current s value depends on distributed
capacitances and carrier frequency of imverter. The over-ground leakage current, which s the cument passing through
the comman ground wire, can not only N inle imverier system but also other devices. It also can make leakage current
circuit breaker, relay or other devices matfunction. The value of line=to=line leakage current, which means the lzakage
current passing throwgh distributed capaciiors of input output wire, depends on the camer frequency of irverter, the
length and section areas of motor cables. The higher carier freguenay of inverter, the longar of the molor cable andfar
the bigger cable section area, the langer lzakage currend will acour.

Counbermeasure:

Decreasing the carrer frequency can efectively decrease the leakage current. In the case of motor cable Is refativedy
lpng (longer than S0m), It Is necessary to install AC reactor or sinusoidal wase filler at the output side, and when it is
wen longer, it is necessary o install ane reactor at every certain distance.

4.7.3.5 EMC Filter

EMIC filter has a great effect of eleciromagnetic decoupling, soit is preferned for customer so install i.
1. For inwerier, noise filber has following categories.
2. Install nodse isalation for other equipment by means of Isolation transtarmer of power Nker.
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Program/Escape koy —

Shift key ——

Run koy ——@

Lperation
1 Keypad description
1.1 Keypad schematic diagram

T LI

T T ET Y

Digital disglay

50.00

Daia enber key
— Dligital meodidy kay

p—= Ehoricu? key

_ Siop and Fault raset kay

Figure 5«1 Keypad schematic diagram.

5.1.2 Key function description
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Mam Functicn Descrigtion
Program/Escaps | Enier of escape from the firsi-lovel mana.
Dl enber key | Progressively @nbesr mend and confirm parameters.
g ital modity Progressively Inoreass data or function codes.
Duigizal modity Progressive decreass data or funcllon codes.

Compinasion kay

In paramater seiting moda, press this bulton fo oyclically display paramaters
by laft shifl. Press DATATEMT ai first, and then QUICKIIO0GE.

Shift ke

In paramasor Seiting maoda, press this bulton to solect tha bil 1o be modified.
In other modes, oyclically displays paramabsrs By righl shif.

Foum key

Start bo rwn the ieverber in keypad conbrol mode.

Stop keyiFault
rosad kay

In runming stale, resiriched by P1.10, can be used o s2op the Inverioer.
Whian fault alarm, can b used b resat the inverter withowl any resiriction.

Shortcut kay

Cwetermined by Funciion Code P1.0%
0. Ehartout menuw GUICK funotion. Enter or &scaps from the firstdevel menw.
1. FOWIREY swisching.
Z.Cloar UPJDOWHN saiting.

@0 @ Pl @{

Combinatian Hl‘"

Pressing the EORandBETORRS 1] at the same

time can achiewve inverter coast bo stop.
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A-Y3A/AY3 series moTOR

BEARING SIZE

D End Mon-Drivie End
Frame Size Foles
Imtarnational 1ypa Intermational tyee
=] P-4 EI01ZT Bzo12Z
EX 2-d ENO12Z fz0122
¥ 2-8 ER0EEE Bzo22z
k] 2-8
= 1] ]
L) L=E
z =3 e
13 2-8 Gaopz2
160 -8 BRI
=] 2-8 Banca EX11C2
fplu] I &31203
25 -3 o] o] ]
250 -3 FA 453 BG4S
2 831423 ER14C3
150
-3 BINTCA E317CE
- 2 BINTCI ER1TCS
o 4-10 HUZITSCD 1803
2 33133 ER1OCE
e 414 HLUZZFCE [t ]
L] £=10 MUAI&C EIPECE

MAIN DATA FOR TERMINAL BOX

Classified numbar Frame size Max.F.Amps Enle[\l nole stz
International standard
1 H56—80 16 2= 015
z HE0-100 -] 2xMItx1.6
% H112-132 15 4 PR [ Rl IS
4 H160-1810 425 2xMdDx 1.5
= HZ00=228 B4 2 2w MEOx1.E
: HZ50-280 166 6 T MEZ® 1,5
7 HX1E 58 2xMERx 1.6
a Hass g 2w bEZ®1.8
o H400 [ AXMEZH] 5




TECHNICAL DATA OF A-Y32 SERIES @
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& & * - e -
s .?-"{f‘ e 3}.;}' & | s
o & ('45’ o p o h A F
MO, Type nr:.':::, Faweer Speed | EFF P.F LAT [T BOT Maise |Weight a
2H0Y 400% FETEN kW HP Flein e Cosd RLT RLA RLT |LwdBia) kg kgma2
A B=-BOM 1-2 1.7 1.74 1.68 .75 1 2840 F5.0 Q.83 z.2 6.1 2.3 L-r) 16 D.Oa07Ts
F A B=-BOMI-Z 2.61 2.48 2.39 1.1 1.5 2840 ¥B.2 .54 Z.2 5.9 2.3 &7 17 D.aa090n
3 A B=D0S5=2 346 328 .18 1.6 2 2860 TB.S B4 z.2 . 2.3 2 20 D.O01Z0
d A B=00L =2 4_EE 4861 4. 45 2.Z a 2866 BY.O a_BE T2 .0 2.3 2 23 D.Oo0140
E || A 3=100L-2 [ &.03 E.ai 3 4 2860 BEZ.8 a.Be7 .2 7.5 2.3 el 3a D.adzan
B || A 3112082 B 2 F.7a ¥.81 4 6 2aan B4.2 [ =13 F.2 7.5 2.3 I a1 D.Aaas&ED
7 A B 1EES1-2 | 11.1 10683 1018 5.5 75 2900 BE.7 QBB =2 7.5 2.3 ) EF.G D.a1090
B | A-¥3-13252.2 [ 14.% | 147 | 136 7.5 | 10 2900 B7T.Q O.BE z.2 7.8 2.3 B0.5 DLa1ZER
G || A-vI-160841-2] 21.2 202 18.5 (] gl 2930 BE.4 (4 8-1: ) z.2 F.5 2.3 B nF D.Aa37T0
13 | A-Y3-156082-2| 28 & 27.2 26.2 15 ZD 2930 B5.4 Q.ED Z.2 7.5 2.3 5 114 04990
11 | A=Y 3=1600L-2 4.7 3.0 1.8 1B.5| 25 2930 an.a .90 z.2 ¥.5 2.3 i 133 D.Aasson
12 | A=Y 3=18084-2 ar 33.0 37.68 22 20 2940 an.5 a.80 Z.0 7.5 2.3 B39 165 D.a7son
13 | A-¥3-200L1-2 | 55.4 52 B BD. 7 ik 40 2960 a1.4 a.8an .0 7.5 2.3 92 2B 0. 12400
14 | A=Y3=-200L2-2 | B7. 5 84 65 E&2.2 37 B0 2950 az.a a.8an Ta 7.5 2.3 92 230 0. 13900
15 | AY 32 250-2 az1 Fa.o ¥5.2 45 GO 2960 ar 5 Q.90 2.0 7.5 2.3 92 200 0.23300
TE | A B2 5002 1aa 94 8 &1.4 Ll 7B 2970 9z.Q Q.90 2.0 7.5 2.3 93 agg 0D.31200
17 || A=Y 3=-2B05-2 135 129 124 TS 144 2ATFE 280 =0 e 2.E 9 475 DEa7Fa00n
18 || A= 3=2E00=2 160 22 147 20 125 2975 23.3 a.87 .0 " | 2.3 = 510 DETs00
19 | Ay 331552 195 1BE 178 110 | 150 2975 4.0 a.81 1.8 T 2.2 - = -] 1.13000
20 | A 331 502 233 ZZ2 214 13Z | 180 2978 4.5 a3.51 1.8 7. 2.F &6 983 1.8Z000
21 | A=Y E-315L1=2 273 ZEE ZBE 150 | 220 2976 84.8 a.82 1.8 7.1 2.2 33 1310 Z.08000
22 || AxY 3315 FuZ 3438 231 318 200 | 270 2876 84.89 a.82 1.8 71 2.2 2 1138 Z.38000
23 | A-Y3-3S55M-2 433 412 2a7 260 | 340 2980 a2 a8z 1.8 T 2.2 102% 18900 200000
24 | Ay 335502 Bas B18 400 315 | 430 2980 55 4 a9 1.6 £ 2 103 23440 250000
s & N -] .
| | e | e |
o S N P2 R -l il i
Amps Powar speed | EFF. [ P.F. | LRT | LRA | BDOT | Moise [wWeignht J
L] Type 1Al — | /= | /==
IBOW  4D0W  a15w| KW HPF rimin T Cosd RLT RLA RLT |LwrdBial kg kgm2
1 A-¥3-80M1-4 | 1.67 | 1.43| 1.494]| o856 | D.75 1390 1 0.76 z.4 5.2 z2.3 58 15 0.00180
2 A-¥3-@80Mmz-4 |2.06 | 1.5a|1.88| 0.76 1 1380 73 0.78 2.3 B 2.3 58 15.5 0.00210
3 A-YE-0905-4 z.86 |2.71 ]| z681] 1.1 1.5 1330 TE.2 0.77 2.3 6.0 2.3 &1 19 0.00230
4 A-Y3-90L-4 2,72 | 354 3.4 1.5 2 1400 7B.6 0.73 2.3 6.0 z.3 81 z3 D.0027F0
E A-Y3-100L1-4 | 509 | 490|472 2.2 2 1A10 20 o.oe1 2.3 T 2.3 g 29 O.00540
L=] A-Y3-1000L2-4 | S.78 633|616 3 4 1410 BZ2.6 0.8z 2.3 O 2.3 &4 <h O.00&7F0
T A-TI-11Z2M-4 a.8 B_ 36 | B.0OG & 5.5 1435 84.2 0.82 2.3 7.0 2.3 (i3] 42 L0050
B A-Y3I-1325-4 11.7 12| 108| 55 r.e 14a0 BE.7 083 2.3 7.0 2.3 71 63.5 D.02140
o AN E-13284-4 166 TaE| 143 75 10 1450 &7 0.84 2.3 7.0 2.3 | T2 D.02HE0
10 | A-YS3-160M-4 |22 s | z1.4] 20| 10 16 1460 BB.4 0.84 2.2 7.0 2.3 s 110 0.07470
11 | A-YE-160L-4 30 zA.5| 7.5 15 20 1450 s8.4 0.85 2.2 7.5 2.3 5 128 0.09180
12 | A-Y3-180M-4 | 363 | =25 33.3| 1885 25 1470 =l 0.8 2.2 7.5 2.3 TE 180 o.13500
13 |A-Y3-18004 |azz (aos|zea| 2= fle 1470 0.5 0.85 ] 7.5 2.3 TE 178 0. 15800
14 | A-Y3-2000L-4 57.6 | 65.1 | 53.1| 230 43 1470 a1.a 0.86 2.2 T2 z.3 k-] 228 0.2E200
15 | A-¥3-2258-4 |70.2 | 66.7 | 64.3| a7 =1 1476 oz 0.87 2.2 7.2 2.3 a1 288 0.40800
18 | A-Y3-z25M-4 |za9 [|eo7|F7al as =1 1475 225 0.87 2.2 7.2 2.3 a1 313 0. 482300
17 | A-YS-2500-4 102 | 881|946 55 75 1480 23 0.87 2.2 7.2 2.3 =1 are 0. GE000
13 A-TI-ZE05-4 II|.3| 13 127 75 100 1480 I 6 0.ge3 2.2 G.a 2.3 B 508 1.12000
19 A-NW3-2808-4 165 157 182 0 125 1430 293.9 0.3 2.2 6.3 2.3 s 521 1. 64000
=0 A-W3-3155-4 201 191 184 11 150 1450 24.5 0.83 2.1 [=-] 2.2 3 L= 1] F.10000
21 A=W 3-315k-4 Zah 228 | 220 132 180 450 ad. 8 0.88 21 6.9 2.2 a3 a0 E E2000
22 A-WI-315L1-4 | zas 273 | 284 | 16D 220 A0 4.9 D89 21 6.5 22 a7 1044 413000
23 |A-¥3-315L2-4 | 350 | 34z | 320 | zoo | 270 a0 4.9 o0.89 2.1 6.9 2.z a7 1162 4.73000
24 | A-Y3-355M-4 | qas | az 406 | ZE0 | 340 430 5.2 0.80 2.1 6.9 2.2 101 1700 6. 60000
25 |A-¥3-355L-4 53 | 53 11| =15 | 430 490 95.2 o.80 2.1 6.9 2.2 101 1900 B.20000
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TECHMICAL DATA OF A-Y3 SERIES @

g 3 = o I &
3“{ e-"’x.-:"’- g‘ﬂ‘ "ﬁ‘}J e "bs .L‘ijf o 4"’;;‘? t‘“’#
e S & EE O [ | d &
nNO Type A::Ts Power Speed | EFF. | P.F LRT | LRa | BoT | Moise | Weighe J
0N 400w awsy | KW HP rimin = Co=® | RLT RLA RLT |LwwdBa, kg kg
1 A=Y A-BOMI-E 1.2 1.23 ] 1.19 0oEw 0.5 |30 Lo o.# 0 1.9 4.7 Z.0 54 15 001 &0
2 A=Y A-BOMI-E 1B T.7a | v.Ea 058 | O.75 a30 65 o732 1.9 4.7 z 54 16 0.03790
a P A=D056 Z.29 z1a| x.10 076 1 a5 Lt 0.7z 2.0 B3 P | 57 20 003290
a LT e R =1 1 I S =13 3202 Za 1.1 5 0% r2 073 2.0 E5 1 57 23 03350
5 T i [l I a4 Ed80 | 386 1.5 2 BZ0 TE o.7s 2.0 55 il | &1 Z39 003630
L Py 311 ZMiG L £ &Eza|l 510 2.2 3 835 k= o.78 2.0 &5 P | a5 a1 001400
i A 3] BES-0 7 _al ¥03 | 678 a a 60 &1 0. e 2.1 &.5 | ()=} 59 0. 02a&En
a4 A= I=1320M1=6 | .75 826 | 293 A 5.5 ;G0 a8z o718 2. 5.5 Z a3 66 0.03s570
3 | A-v3-132M2-8| 123 (23| | B5 | TS 380 a4 077 2.1 E.5 =1 CE] 76.5 | o.ca490
10 | A-v3-1808-6 |17z 163|158 | 75 10 a70 a5 037 2.0 8.5 A 73 e | oosion
17 | A-va-1g0L-8 | 245 | 233|292 1 15 a7 E7s | ovs 2.0 £.5 21 73 122 o.11800
12 | A-Y3-180L-6 | 316 | z00|zea 16 z0 a70 a3 081 2.0 7.0 =1 7S 167 024700
12 | A-¥3-20001-8 |26 | 2665|363 | 186 25 EEL o.e1 2.1 7 z1 TE zze | ma1s00
14 |A-va-200L2-8 | 447 |4z 5 410 | =2 30 EEL a9 0.583 2.0 7 z 76 247 0.35000
16 | A-¥3-225M-6 | 553 | 563|543 | =0 40 EET 215 | o84 2.0 7 2.1 EC] ZET 054700
16 | A-Y3-250M-5 71 | &s75| 661 a7 s0 saa0 a2 .88 2.1 7 z.1 7a 36 | o.ga300
17 | A-YE-2B0S-6 B B1.7 | e 45 [:1=] SAan e [ -2 2.1 ? b a0 EEES 1. 38000
18 | A-YI-2BOM-5 104 | 885|850 | BE 7E Fa0 gz.8 | o086 2.1 £l 2 a0 ABE 1.65000
19 | A-Y3-315S-6 142 | 135 | 120 78 | 1040 a4as a6 | oea 2.0 E.7 2 as BEg | 4.11000
20 | A-Y3-31SM-6 | 155 | 167 | 155 go | 125 aas e3.3 | oes 2.0 &7 - as 280 | 4 73000
21 | A-Y3-315L1-8 | 207 | 186 | 18e | 1149 | 150 aas a4 0.56 2.0 E.7 2 as 1031 | s.45000
27 | A-¥3-315L2-8 | 245 | 23z | 224 13z 180 aas o 2 087 2.0 E.7 2 as 1107 612000
22 | A-YI-EZ55M1-B | 2oz | 27 | zeE 16500 a22q =T 2 5 0. B8 1.9 5.7 2 a9z 1650 9, BO000
Zd | A 335526 | ags | 247 | 226 20a | z7o a0 o 5 = 1.9 E.7 z az 1500 |10 40000
ZE | A-¥I-BE5L-B asT 434 | 418 280 a0 990 o6 B:E] 1.9 E.T 2 oz 1700 |12 40000
& <4 = e e A &
o PR3 R It Rl il PR 7 g B
P o ;"Eﬁ'f, & « EEE u::f & i:ﬁ‘t‘ *‘E_S}; & Jef
- Type Power Spaesd EFF. F.F. LAT ﬂ ﬂ Moise |Waight N
IEON  anow 415y | KW HP w i % Cos® | RALT BLA | RBLT |LwdBia) kg kgmi
1 A-v3-80M1-8 |aes]| oas|oao |ots | az2s| s4s 51 0.5 1.8 2.2 1 =T 1= Da0ZSn
A-N3-B0M2-8 |1 0] 1.1a| 106 | 025 | a.3a E45 54 0.61 1.8 a3z 1.9 52 16 0.00300
A= A-D0S-8 148 141|138 |n3z ]| os B7E 52 081 1.8 4 1.9 EE zo 000510
A=Y I-O0L-B 2avjzor|1r99 |oss | avs| ss0 LE] 051 1.8 4 2 56 Iz 0. O0ESD
A-NI-A0OLT-B |2 ax] 221|222 [o9s 1 EEL] 70 0.E7 1.8 4 2 T ] 0.00900
& [A-¥3-100L2-8 |3 36| 20308 | 1.9 1.5 LD 7z 0.69 1.6 ] 2 1] 0.01100
7 A=W E=11204-8 d.4 418|403 1.5 -] 90 T4 D.70 1B -] 2 B 41 0.024E6D
B | A-va3-1325-B 50 | sas| 528 | 2.2 E] ERT] 79 0,71 1.8 & 2 B4 CH 0.03140
=) A 3= 132 M-8 7a | Fai1| 76 a 4 710 a0 0.73 1.B 5] 2 Ed T D.O3950
10 | A-¥3-180M1-B | 10 3| 2.75 | 5.41 4 E.5 70 ER 0.73 1.9 L] 2 BE g5.5 | D.O7E3D
11 ANI-1TBO0M2-B | 13 5] 129 12,5 e FI0 =] 0. ra 1.9 (] 2 BB 107 D.agazin
1z |A-v3-180L-8 |17 el ealies o 7z0 5 0.75 1.9 & 2 EE 124 0.1 2E00
13 |A-v3-180L-B |25 5| zaz]|z3s 11 15 730 5| p7s z 6.5 = 7o 163 0. 20300
14 | A=Y3-200L-B |32 1) 32,4 31.2 L1 Z0 7E0 a3 0.7 -4 6.5 2 TE 235 033900
15 [A-v3-22052-8 [ai11]zoalare [185] 25 730 a0 0.76 1.9 8.6 2 EE] 274 0.49100
16 |A-¥3-235M-B |aa ol as0|a3z s | zz 0 730 305 | o.7a 1.8 6.6 2 EE] 280 054700
17 A=Y 3=250M=-B (=i 602 | 551 30 an TEE a1 n.7a 1.9 6.5 2 TE Ay D.a3400
18 | A-¥3-2B0S-8 7 | rzal e | = &0 EFT 1.6 | n.7a 1.8 8.6 2 7B a8 1. 85000
19 | A-¥3-2B0M-B 94 [ eoa| e 45 &0 740 a2 0.79 1.9 8.6 2 7E 563 1. 93000
20 | A-¥3-3155-8 111§ 106 | 102 BB 75 T3S 2.6 081 1.8 6.6 = BE G52 4789000
21 |A-v3-315m-B | 180 | 122 | 12 7E 106 e 336 | nat 18 6.7 2 L 933 £.58000
22 |a-wa-a1sL1-8 | 17a ] 180 | 183 =1] 125 Fa6 393 B | naz 1.8 8.4 2 B2 1027 | 37000
23 | A-Y3-3U5LZ-8 | 317 | 206 | 189 110 150 736 a4 0.92 1B 6.4 2 BE 1177 | 723000
4 | A-¥3-365M1-8 | o1 | zam | sas | 1az 13860 40 3.7 D83 1.8 i 4 2 fln] Fonn | 790000
25 | A-¥3-355M2-8 | 315 | 2as | zee | 180 | 220 740 34T 0.8z 1.2 a4 2 a0 2160 | 1030000
26 | A-Y3-355L-8 387 | 368 | 366 | 2o0 | 270 740 4.5 0.83 1.8 a4 2 a0 2zsp | 12.300D0
27 | A-YI-BISM-10 | jg0 | a5 | a9 45 (1] S90 1.5 | 075 1.5 5.2 2 52 g18 4. 73000
28 | A-¥3.315M-10 | 121 | 116 | 111 -1 7E s90 az 075 =] [ 2 =F ] E.58000
29 | A-v3-315L1-10] 162 | 154 | 148 75 144 590 325 | 078 1.6 5.8 2 BE 1007 | B.37000
30 | A-¥3-395L2-10] 131 | 1871 | 175 1] 125 s90 a5 D77 1.5 5.9 2 B2 1106 | T.E3000
31 | A-v3-355M1-10 zaa | #1a | 711 110 | 180 CEL] 3.2 | 078 1.2 .0 2 90 igon | ¥.90000
32 | A-W3-355M2-10 275 | 261 | 262 | 132 | 180 s90 3.6 0.78 1.% 8.0 a2 j=1u] zoop | 10.300D0
33 | A-W3-355L-10 | 334 | 317 | 305 | 160 | 220 590 335 | pD.78 ] 5.0 2 oo 2500 | 12.30000
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MOUNTING DATA FOR A-Y3

[ [ g [lo
B A A
i [ y i i [ i y
N —— bd I
HAD-50 H100-132 H180-385 HEQ-155

Frame with feet and end-shield without flange(IM B3)

FRAME| ppies

SIZE A | Az B c 5] E F ] H K AB | AC | AD | HD L DH*
B0h 2468 | 125 ) B25 | 100 ) S0 |19 40 | & | 185 | 80 10 | 165 | 156 [ 145 | 220 | 295 | MG=1&
ans 2468 | 140 0 00| 86 | 24 ( BO | B 20 | a0 10 | 120 | 176 [ 166 | 260 | 320 [ MBx1S
z[e 2468 | 140 0 126 BE | 24 | BD | B 20 a0 10 | 180 | 176 [ 186 | 260 | 345 | MB=1D
1001 2468 160 BO 140 | B3 | ZB | 6D ] 24 100 12 | 206 | 196 | 180 270 386 | M10=22
112M 2468 | 190 85 40| Y0 | 28| 80 | B 29 | 12| 12 | 230 | 220 [ 180 | 300 | 400 | Mi0=22
1325 2468 | 26| 108 | 140 &85 | 38| 80 | 10| 33 | 132 | 12 | 270 | 250 | 210 | 345 | 470 | Miz2=28
132M ZA46GE | 2G| 108 | 178 | 83 | 3B | BO | 10| 33 [ 1EZ | 12 | 200 | 259 | 210 | 345 | S0 | M1Z=28
160M 24GE | 264 127 |00 42 | MO |12 37 | 160 [ 15 | 320 | 315 | 256 | 420 | G156 | M1G:08
1&0L 2468 | 254 127 264 [ 108 ) 42 | 110 | 12 a7 160 15 | 320 | 3165 | 256 | 420 560 | M1B=36

1HOM 2468 | 279 1385 | 2 )12 4B | MO |14 425 | 180 | 15 | 356 | 355 | 280 | 455 | TOO0 | MI1G=36

1801 2468 | 279 | 1395 | 279|121 | 4B | 110 | 14 [ 425 [ 180 | 15 | 355 | 355 | 280 | 455 | 740 | MIG=36

2001 ZA4GE | 38| 169 | 305 [ 13F ) S6 | MO | 16| 49 | 200 [ 19 | 396 | 397 | 306 | KOS | FFO | M20:42

2265 48 358 178 ZBG | 142 | &0 | 140 | 1B | K3 226 | 19 | 436 | 445 | 336 | BBO 816 | MZD=42

2 356 178 | 311 | 149 | 86 [ 110 | 16| 4% | 235 | 19 | 435 | 445 [ 336 | BEO 520 | M20=d2

FE deg | 356 | 178 [ 311 ) 149 | &0 | 140 |18 | B3 [ 225 ) 19 | 435 | 445 | 335 | 660 | 2456 | M20=d2
— 2 A0G | 203 [ 345 | 188 | 60 | 140 | 18| 53 [ 250 | 24 | 430 | 485 | 370 | 615 | S20 | M20w=42
468 | 406 | 203 | 345 | 162 | 65 [ 140 | 18| BB | 250 | 24 | 490 | 486 | 370 | 615 | 920 | M20=42

- 2 457 | 2285 | 368 | 190 | 65 | 140 | 1B | BB | 280 | 24 | 550 | 547 | 410 | GBO | 295 | M20=42
4GE 457 | Z2B6 | 368 | 180 | 75 | 140 ) 20| 676 | 280 | 24 | 650 | B47 | 410 | BEO 286 | MZ0=22

250k 2 A7 | 2285 | 419 | 190 | 66 | 140 | 18| BB | 280 | 24 | 550 | 547 [ 410 | 680 | 1045 | M20=42
a8 | 457 | 2285 | 415 ) 190 | ¥5 | 140 | 20 | 67.5 | 280 | 24 | 550 | 547 | 410 | 680 | 1045 | ME0=d2

4168 2 GOB | 254 | 406 216 | 65 [ 140 | 18| BB | 316 | 28 | B35 | 620 | B30 | B4S | 1185 | MI0x42
46210 | 508 | 254 | 40G| 216 | B0 (170 ) 22| Y1 | M6 | 28 | 635 | 620 | 530 | B8B4G | 1220 | M20=42

315M 2 208 254 467 | 216 ) G5 | 140 | 18 o123 316 | 28 | 636 | 620 | B30 | BaS 1220 | MZ0=42
45810 | 208 254 467 | 216 | 80 | 170 | 22 71 316 | 28 | 635 | 620 | B30 | Bas 1325 | M20=42

316 2 S0 | 264 608 | M6 | 65| 140|158 68 [ 3165 | 28 | 635 | 620 | 530 | 845 | 1280 | M20=d2
AGE10 | 508 | 254 | BOE | ;& | B0 |10 22| T | 5| 28 | 635 | 620 | 530 | BAS | 1325 | ME0w42

— 2 G10 | 206 | G660 | 264 | 75 | 140 | 20 | 67.5 | 355 | 28 | 730 | 658 | 655 | 1090 | 1500 | M20:w=42
46810 | 610 | 305 | 66O | 254 | 85 [ 170 ) 25| BB | 355 | 28 | 730 | 858 [ 656 | 1010 | 1530 | M20=42

66L 2 E&10 2086 B30 | 264 | 76 [ 140 | 20 | 676 | 356 | 28 | 730 | 698 | 686 | 10710 | 1600 | M20xd2

46810 | 610 306 [ 630 | 264 | 96 | 170 | 25| B | 356 | 28 | 730 | 698 | 666 | 1010 | 1630 | M20-42
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MOUNTING DATA FOR A-Y3
] . [ e

N b b
— = E
" ¥ 2 L) L] o ]
T 7 B
HB0-80 H100-132

FRAME WITH FEET AND END-SHIELD WITH FLANGE(IM B35)

FgfzﬁéE poLes|a |arz| B | c|o| ElF| G| H |k |m|Nn|P|s|T %[‘g AB | Ac | aD| HD| L DH*
8OM [2468 (125 625 100] 50 [ 18] 40| & [15.5] 80 [ 10| 165] 120 200[ 12 [ 25] 4 | 185155 | 1a5| 220] 295 [Mex1s
905 (2468|140 70 | 100| 56 | 24| BO| 8 | 20| 20 (10 | 166| 130] 200| 12 | 35| 4 | 180 175 | 1656| 250 | 320 |MBx19
90L [2466(140| 70 | 125] 56 | 24| 50| & | 20| s0 |10 | 1es| 130 zoo| 12 |a5] 4| 180175 | 155 250| 345 | Mex1s
100L |2468[180] a0 [140] 63 | 28| 60] & | 24 [100[12 [ 215| 180 250] 16 | 4 4| 205|196 | 180 270] 385 |miomxz2
1120|2468 (190 95 | 140 70 | 28| 60| 8 | 24 | 12|12 | 216] 180 260 16 | 4 | 4 | 230|220 | 190| 300 | 400 | Mi0=22
1325 |2468|218| 108 | 140] 29 [ 28| 80| 10| 23 | 132] 12 | 285 220] 200[ 15 | 4| 4| 270|259 | 210 =as| 470 |mi2xze
132M (2468 [216] 108 | 178| 89 | 38| 80| 10| 33 | 132| 12 | 2656] 230 300| 16 | 4| 4 | 270|259 | 210| 346 | 510 | M12x28
160M |2468 254 127 | 210] 108] az| 110] 12| 27 | 160] 15 | 300] 250] 250 15| 5| 4 | 3z0|315| z55] a20| &15 |mies3s
160l |2468 |254| 127 | 254) 108| 42| 110 12| 37 | 160| 15 | 300| 250] 350| 13 | 5| 4 | 320 | 315 | 255 | 420| 660 | Mi6x36
180M |2468 [27a( 13098) 241] 121] 48] 110] 14 |42.5) 180] 15 [ 200] 280] 250 19| & | 4 [ ass|355[ 280] 488 | 00 |MiEwas
180L |2468|z78|1395| 279 121] 48| 110] 14 [42.5] 130] 15 | 300 250 250[ 19 | 5| 4| 255355 za0| 455 | 740 |Misuze
200L [2458 [318] 150 | 305] 133{ 55 110] 16 48 | 200] 19 [ 350[ 300[ a00] 19| & | 4 [ ses[ 397 [s05] sos| 770 |mzo=az
2255 | a8 |[as6| 178 | 286] 149] 60[ 140] 18] 53 | 225] 13 [ a00] 350] as0| 19| 5| 8| ass| 445 [ 235] seo| s15 |mzoxaz
st |2__|286| 178 | 311] 140] 66| 110] 16| 49 | 225] 19 | 400] 350|450 19 | 6 | 8 | 435|445 335| 660| 820 | M20xa2

150 |ass| 178 | 311] 149 o] 140] 18| sa | 225] 19 | 00| aso| aso] 19| 5| 8| 435|445 | a5 | seo| sas | Mooz
s5on |L2__|406] 202 | 3as] 168] 60| 140] 18] 53 | 250] 24 | s00] asol ss0] 19| s | & [ as04d5 370 615] 920 |mz0xaz

468 (406 203 | 349) 168| 65| 140| 18| 58 | 260( 24 | 00| 450 660) 19| & [ 8 | 490 | 485 | 370 | 616 920 | M20=42
sg0s |2__|457|2285] 368| 190| 65 140] 18| 58 [ 28024 | 500|450 s50[ 19| 5| 8| 550547 [ 410] 680] 995 |Maoxaz

468 (457 2285| 368) 190 75| 140] 20 |67.6] 280( 24 | 00| 460 BR0) 19| B 8 | 5RO | 547 | 410 680 | 995 | M20=42
2aom L2467/ 2285] 419] 190 65| 140] 18| 58 [ 20| 24 | 500] 450| 550[ 19 | 5 | @ | 650|547 [ 410| 680 | 1045 | M20x42

468 |457| 2285 419] 130[ 75] 140 20675 280] 24 | s00| 45| 550 19| 5| & | 550|847 | 410] eso| 1045 | mz0waz
3155 2 08| 254 | 406 26| 65) 140 18| 58 | 316| 28 | 600 50| 660 24 | 6| B | 635 | 620 | 530 | 845 | 1185 | M20x42

468 10[508] 254 | 408] 218] a0 170] 22| 71| 215] 22 [ eon[ 550| es0] 24 | & | & | eas [ 620 [ 530| =45 | 1220 | Mmzoxaz
15M 2 BOB| 264 | 467| 216| 65 140| 18| 68 | 316| 28 | 600| 60| 660 24 | &6 8 | 635 620 | 630 845 | 1290 | M20=42

468 10[508| 254 | 457] 218| 30| 170] 22| 71| 315] 25 | eoo] 550| ee0] 24 | 6| & | eas | 620 s30| =sa5| 1325 | Mzoxaz
3150 |2__|508] 754 | 508] 216] 65| 140] 18] 8 [ 315] 25 | 600] 660[ 660[ 24 | 6 [ 8| 635 [620 | 530| 845 [ 1280 | M20x42

160 10{508| 254 | s08| 218| mo| 170| 22| 71| 215] 22 [ eon| 550| ee0| 24 | 6| & | e2s| 620 s30| 45| 1325 | Moz0waz
a5 |2__|510] 208 [ 660[ 264] 75| 140] 20]67.5] 355 28 | 740] esof 00| 24 | 6| & | 730698 | 656 | 1010] 1500 | m20xaz

46810{610| 306 | 560| 264 95| 170| 26| B6 | 356( 28 | 740| GEO| 800 24 | 6| 8 | 730 | 698 | 665 | 1010 1530 | M20x=42
355. |Z__|610] 305 | 630] 254] 75| 140] 20 |67.5] 355 26 | 740 80| Boo[ 24 | 6 | 8| 730|698 | 655 | 1010] 1500 | Ma0xa2

46810{610( 306 | 630| 264) 95| 170| 26| B6 | 356( 28 | T40| GBO| 800 24 | 6 8| T30 | 698 | 665 1010 1530 | M20=42




MOUNTING DATA FOR A-Y3

Hao-a0 H100-200 H200-280

FRAME WITHOUT FEET AND END-SHIELD
WITH FLANGE(IM B5)

Fg:-;:E POLES o E F G M N P 5 T 'I_';::":; AC | AD HF L DH*
B0OM 2468 | 19) 40 | 6 | 155| 165| 130| 200] 12 | 3.5 4 155 | 145 | 185 | 295 WM& = 16
905 2468 | 24| 60 | B | 20 | 165) 130) 200) 12 | 36 4 1751 165] 195 | 320 ME =19
0L ZAGE |24 [ 80| B8 20 [165)130[200) 12| 356 4 175 156 ([ 185 | 345 ME =19
100L 2AGERB | 2B 60| B | 24 | 215 1BO| 260 16| 4 A 196|180 245 | 386 | MI10=22
1M2M | 2468 | 28| 60 | 8 | 24 | 216|180 260] 16| 4 4 220190 | 266 | 400 | MI10=22
1325 2468 | 38| 80 |10) 33 | 265|220 300] 16| 4 4 260 210 315 | 470 | M12=28
132M | 2468 | 38| 80 | 10| 33 | 266| 230|300 16| 4 4 250 210 315 | B10 | M12=28
160N | 2468 | 42 [ 11012 37 [ 300] 260) 360 19| & 4 316| 266 | 386 | 616 | MI16= 36
160L 2468 | 42| 110|112 37 | 300|250 350) 19| 5 A 315 255 | 386 | 660 | M1G6=36
1B0M | 2468 | 48 [ 110| 14| 425| 300| 260|360 19| & 4 356 280 430 | 70O | MIG6=36
180L 2468 | 48| 10|14 [ 42.5]| 300) 250) 350} 18| 5 4 355 280 430 | 740 | M1G6=36
20001 2468 | 65| 10| 16| 49 | 360| 300|400] 19| & 4 397 [ 306 | 480 | 770 | M20=42
2265 48 G0 (140 18| 53 | 400[ 360|460) 19| & ] 445 336 | 636 | 816 | M20=42
225M z 55| 110| 16| 49 | 400| 350| 450| 19| 5 B 445 335 535 | B20 | MZ0O=42
468 | 60 140[ 18| &3 | 400 360 4B0( 189 | & B 4451 335 | 536 | B4 | M20= 42
250M Z G0 [ 140 18| 53 | 500| 460[560( 19 [ & g 485 [ 370 596 | 920 | MI0=42
468 | 65|140| 18| 5B | 500| 450| 550| 19| 5 8 485 [ 370 [ 585 | 920 | M20=42
2805 2 65 [140( 18| 58 | B0O0O| 460 650| 19| & g 647 [ 470 | B50 | 996 | M20 =42
468 | 75140 20| 67.5| 500( 450] 560] 19| 5 8 547 | 410 | 650 | 935 | M20* 42
280M 2 65| 140| 18| 5B | 500| 450| 580| 19| & B A7 [ 410 | B50 | 1045| M20=42
468 | 75140 20| 67.5|600) 450 550] 19| & g 547 | 410 650 | 1045 MZ0=42
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IMB3 H400-450
MOUNTING AND OVERALL DIMENSIONS OF IMB3 H400-450
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Mounting Dinensions Overall Dimensions
Type
Poles | A |AA| AB AC |[B1 |BE| C | D DH |E | F| G| H HA| HD | K L | AD|Eyeboit X Y |Z
400L 4 #1110 0 | 28 | 100 1925

400L | 6.B.10 | 686 (125 | 810| 855 | 7101080 | 280 | $120 | M24x54 (2
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450L [4.6.8.10( BOD | 190 [1000( 930 (1000 |1300 | 300 | 4140 | M24X54 |20 | 32 | 120 [450) 52 1380 | 42| 2200 | 480| 2xM38 |50D|505410

IMB35 H400-450
MOUNTING AND OVERALL DIMENSIONSOF IM B35 H400-450
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Type
Poles | A [AA|AB AC|(B1/BB|C|D |E/F/H|/HAHD| DH |K [L |M| N|P | § |T|Eyeboit X|Y|2
4000 4 o110 | 0] 28 1925
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450L |6/810 o140 | 210) 32 M24X54 280




Listing Program

/*****************************************************/

/I NAMA : Dany Octodoputra

/I NIM :105060307111012

/[ JUDUL : Sistem Pengontrolan Kecepatan Propeller Pada Wind Tunnel Menggunakan Kontrol
Logika Fuzzy

[ ek e ek ke e ke ok ek ek ek ek ek ok k|
#include <FuzzyRule.h>

#include <FuzzyComposition.h>

#include <Fuzzy.h>

#include <FuzzyRuleConsequent.h>

#include <FuzzyOutput.h>

#include <Fuzzylnput.h>

#include <FuzzylO.h>

#include <FuzzySet.h>

#include <FuzzyRuleAntecedent.h>

int AnFback = AO;
int AnSpoint = A1,
int outPWM = 9;

int d, spoint, rpm, e, e_old, ce;

I/ besarnya RPM pada vout = 5volt
int const fullRPM = 8580;

I/ class fuzzy

Fuzzy* fuzzy = new Fuzzy();

Il fuzzyset error

FuzzySet* e_vlp = new FuzzySet(-8000, -8000, -6000, -3000);
FuzzySet* e_lp = new FuzzySet(-6000, -3000, -3000, 0);
FuzzySet* e_z = new FuzzySet(-3000, 0, 0, 3000);

FuzzySet* e_mp = new FuzzySet(0, 3000, 3000, 6000);
FuzzySet* e_fp = new FuzzySet(3000, 6000, 8000, 8000);
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/I fuzzyset change error

FuzzySet* ce_vlp = new FuzzySet(-800, -800, -600, -300);
FuzzySet* ce_lp = new FuzzySet(-600, -300, -300, 0);
FuzzySet* ce_z = new FuzzySet(-300, 0, 0, 300);
FuzzySet* ce_mp = new FuzzySet(0, 300, 300, 600);
FuzzySet* ce_fp = new FuzzySet(300, 600, 800, 800);

I fuzzyset singleton output

FuzzySet* o_vlp = new FuzzySet(50, 50, 50, 50);
FuzzySet* o_Ip = new FuzzySet(100, 100, 100, 100);
FuzzySet* o_z = new FuzzySet(150, 150, 150, 150);
FuzzySet* o_mp = new FuzzySet(200, 200, 200, 200);
FuzzySet* o_fp = new FuzzySet(255, 255, 255, 255);

int ReadRPM()

{
d = analogRead(AnFback);
rpm = (d/1024)*fullRPM;
return(rpm);

}

int ReadSpoint()

{
d = analogRead(AnSpoint);
spoint = (d/1024)*fullRPM;
return(spoint);

¥

void setup(){
e =0;ce=0;
I fuzzy input error
Fuzzylnput* error = new Fuzzylnput(1);
error->addFuzzySet(e_vlp);
error->addFuzzySet(e_Ip);

error->addFuzzySet(e_2z);



error->addFuzzySet(e_mp);
error->addFuzzySet(e_fp);
fuzzy->addFuzzylnput(error);

I fuzzy input change error

Fuzzylnput* cerror = new Fuzzylnput(2);
cerror->addFuzzySet(ce_vlp);
cerror->addFuzzySet(ce_Ip);
cerror->addFuzzySet(ce_z);
cerror->addFuzzySet(ce_mp);
cerror->addFuzzySet(ce_fp);

fuzzy->addFuzzylnput(cerror);

I/ fuzzy output

FuzzyOutput* output = new FuzzyOutput(1);
output->addFuzzySet(o_vlp);
output->addFuzzySet(o_Ip);
output->addFuzzySet(o_z);
output->addFuzzySet(o_mp);
output->addFuzzySet(o_fp);
fuzzy->addFuzzyOutput(output);

I/ consequent

FuzzyRuleConsequent™ thenVLP = new FuzzyRuleConsequent();
thenVLP->addOutput(o_vlp);

FuzzyRuleConsequent™ thenLP = new FuzzyRuleConsequent();
thenLP->addOutput(o_Ip);

FuzzyRuleConsequent* thenZ = new FuzzyRuleConsequent();
thenZ->addOutput(o_z);

FuzzyRuleConsequent™ thenMP = new FuzzyRuleConsequent();
thenMP->addOutput(o_mp);

FuzzyRuleConsequent* thenFP = new FuzzyRuleConsequent();
thenFP->addOutput(o_fp);

I antecedent baris 1
FuzzyRuleAntecedent™ antecedentl 1 = new FuzzyRuleAntecedent();
antecedentl_1->joinWithAND(e_vlp, ce_vlip);
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FuzzyRuleAntecedent™ antecedentl 2 = new FuzzyRuleAntecedent();
antecedentl_2->joinWithAND(e_lIp, ce_vlp);

FuzzyRuleAntecedent* antecedentl_3 = new FuzzyRuleAntecedent();
antecedentl_3->joinWithAND(e_z, ce_vlp);

FuzzyRuleAntecedent* antecedentl_4 = new FuzzyRuleAntecedent();
antecedent1_4->joinWithAND(e_mp, ce_vlp);
FuzzyRuleAntecedent™ antecedentl 5 = new FuzzyRuleAntecedent();
antecedentl_5->joinWithAND(e_fp, ce_vlp);

I/ antecedent baris 2

FuzzyRuleAntecedent™ antecedent2_1 = new FuzzyRuleAntecedent();
antecedent2_1->joinWithAND(e_vlp, ce_Ip);

FuzzyRuleAntecedent™ antecedent2 2 = new FuzzyRuleAntecedent();
antecedent2_2->joinWithAND(e_lIp, ce_Ip);

FuzzyRuleAntecedent* antecedent2_3 = new FuzzyRuleAntecedent();
antecedent2_3->joinWithAND(e_z, ce_Ip);

FuzzyRuleAntecedent* antecedent2_4 = new FuzzyRuleAntecedent();
antecedent2_4->joinWithAND(e_mp, ce_lIp);

FuzzyRuleAntecedent* antecedent2_5 = new FuzzyRuleAntecedent();
antecedent2_5->joinWithAND(e_fp, ce_Ip);

// antecedent baris 3

FuzzyRuleAntecedent* antecedent3 1 = new FuzzyRuleAntecedent();
antecedent3_1->joinWithAND(e_vlp, ce_z);

FuzzyRuleAntecedent* antecedent3 2 = new FuzzyRuleAntecedent();
antecedent3_2->joinWithAND(e_lIp, ce_2);

FuzzyRuleAntecedent™ antecedent3 3 = new FuzzyRuleAntecedent();
antecedent3_3->joinWithAND(e_z, ce_2z);

FuzzyRuleAntecedent™ antecedent3 4 = new FuzzyRuleAntecedent();
antecedent3_4->joinWithAND(e_mp, ce_2z);

FuzzyRuleAntecedent™ antecedent3 5 = new FuzzyRuleAntecedent();
antecedent3_5->joinWithAND(e_fp, ce_z);

/[ antecedent baris 4

FuzzyRuleAntecedent™ antecedent4_1 = new FuzzyRuleAntecedent();
antecedent4_1->joinWithAND(e_vlp, ce_mp);
FuzzyRuleAntecedent™ antecedent4 2 = new FuzzyRuleAntecedent();
antecedent4_2->joinWithAND(e_Ip, ce_mp);

FuzzyRuleAntecedent™ antecedent4 3 = new FuzzyRuleAntecedent();
antecedent4_3->joinWithAND(e_z, ce_mp);



FuzzyRuleAntecedent™ antecedent4_4 = new FuzzyRuleAntecedent();
antecedent4_4->joinWithAND(e_mp, ce_mp);
FuzzyRuleAntecedent™ antecedent4_5 = new FuzzyRuleAntecedent();
antecedent4_5->joinWithAND(e_fp, ce_mp);

// antecedent baris 5

FuzzyRuleAntecedent* antecedent5_1 = new FuzzyRuleAntecedent();
antecedent5_1->joinWithAND(e_vlp, ce_fp);

FuzzyRuleAntecedent™ antecedent5 2 = new FuzzyRuleAntecedent();
antecedent5_2->joinWithAND(e_Ip, ce_fp);

FuzzyRuleAntecedent™ antecedent5 3 = new FuzzyRuleAntecedent();
antecedent5_3->joinWithAND(e_z, ce_fp);

FuzzyRuleAntecedent™ antecedent5 4 = new FuzzyRuleAntecedent();
antecedent5_4->joinWithAND(e_mp, ce_fp);

FuzzyRuleAntecedent* antecedent5 5 = new FuzzyRuleAntecedent();
antecedent5_5->joinWithAND(e_fp, ce_fp);

Il rule

FuzzyRule* rulel_1 = new FuzzyRule(1, antecedentl 1, thenFP);
fuzzy->addFuzzyRule(rulel_1);

FuzzyRule* rulel_2 = new FuzzyRule(2, antecedentl 2, thenFP);
fuzzy->addFuzzyRule(rulel_2);

FuzzyRule* rulel_3 = new FuzzyRule(3, antecedentl 3, thenFP);
fuzzy->addFuzzyRule(rulel_3);

FuzzyRule* rulel_4 = new FuzzyRule(4, antecedentl 4, thenMP);
fuzzy->addFuzzyRule(rulel 4);

FuzzyRule* rulel_5 = new FuzzyRule(5, antecedentl 5, thenZ);
fuzzy->addFuzzyRule(rulel_5);

FuzzyRule* rule2_1 = new FuzzyRule(6, antecedent2_1, thenFP);
fuzzy->addFuzzyRule(rule2_1);

FuzzyRule* rule2_2 = new FuzzyRule(7, antecedent2_2, thenFP);
fuzzy->addFuzzyRule(rule2_2);

FuzzyRule* rule2_3 = new FuzzyRule(8, antecedent2_3, thenMP);
fuzzy->addFuzzyRule(rule2_3);

FuzzyRule* rule2_4 = new FuzzyRule(9, antecedent2_4, thenZ);
fuzzy->addFuzzyRule(rule2_4);
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FuzzyRule* rule2_5 = new FuzzyRule(10, antecedent?_5, thenLP);
fuzzy->addFuzzyRule(rule2_5);

FuzzyRule* rule3_1 = new FuzzyRule(11, antecedent3_1, thenFP);
fuzzy->addFuzzyRule(rule3_1);

FuzzyRule* rule3_2 = new FuzzyRule(12, antecedent3_2, thenMP);
fuzzy->addFuzzyRule(rule3_2);

FuzzyRule* rule3_3 = new FuzzyRule(13, antecedent3_3, thenZz);
fuzzy->addFuzzyRule(rule3_3);

FuzzyRule* rule3_4 = new FuzzyRule(14, antecedent3_4, thenLP);
fuzzy->addFuzzyRule(rule3_4);

FuzzyRule* rule3_5 = new FuzzyRule(15, antecedent3_5, thenVVLP);
fuzzy->addFuzzyRule(rule3_5);

FuzzyRule* rule4_1 = new FuzzyRule(16, antecedent4_1, thenMP);
fuzzy->addFuzzyRule(rule4_1);

FuzzyRule* rule4_2 = new FuzzyRule(17, antecedent4_2, thenZz);
fuzzy->addFuzzyRule(rule4_2);

FuzzyRule* rule4_3 = new FuzzyRule(18, antecedent4 3, thenLP);
fuzzy->addFuzzyRule(rule4_3);

FuzzyRule* rule4_4 = new FuzzyRule(19, antecedent4_4, thenVVLP);
fuzzy->addFuzzyRule(rule4_4);

FuzzyRule* rule4_5 = new FuzzyRule(20, antecedent4 5, thenVVLP);
fuzzy->addFuzzyRule(rule4_5);

FuzzyRule* rule5_1 = new FuzzyRule(21, antecedent5_1, thenZz);
fuzzy->addFuzzyRule(rule5_1);

FuzzyRule* rule5_2 = new FuzzyRule(22, antecedent5_2, thenLP);
fuzzy->addFuzzyRule(rule5_2);

FuzzyRule* rule5_3 = new FuzzyRule(23, antecedent5_3, thenVVLP);
fuzzy->addFuzzyRule(rule5_3);

FuzzyRule* rule5_4 = new FuzzyRule(24, antecedent5_4, thenVVLP);
fuzzy->addFuzzyRule(rule5_4);

FuzzyRule* rule5_5 = new FuzzyRule(25, antecedent5_5, thenVVLP);
fuzzy->addFuzzyRule(rule5_5);

}
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nput(1, e)
nput(2, ce);

ify();

ReadSpoint()-ReadRPM();
fuzzy->set

void loop(){
e=
ce=e-e_old;
fuzzy->set

p1-ae:qn-A1031s0daJ

N

fuzzy->fuz

fuzzy->defuzzify(1);

(outPWM, output);

+—

float outpu

e

+—

analogWri

e old=¢g;
delay(100);
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