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DESCRIPTION

PRODUCT COVERED:

USL, CNL - Open Type Power Conversion Equipment, Models ED3S, followed by A5, 01, 02, 04, 08, 10, 15, 20 or 30, followed by AEA or AHA, may be followed by additional letters and/or numbers.
USL, CNL - Open Type Power Conversion Equipment, Models DX4-1, followed by A5, 01, 02, 04, 08, 10, 15, 20 or 30, followed by AJA, may be followed by additional letters and/or numbers.
GENERAL:

The series ED3S and DX4-1 are open type, Single or three phase input and three phase output, variable voltage and variable frequency (VVVF) motor drives intended to be used in industrial control applications for pollution degree 2 environments.  They provide variable speed control to motor and provide solid state overload protection.
RATINGS: 

Electrical –

DX4-1 Series
	-
	Frame Size
	Model No.
	Input: 

200-240Vac, 50/60Hz 
	Output: 

Three Phase, Voltage: 0-input Vac, 0-500Hz

	
	
	
	Single Phase, Current (A)
	Three Phase, Current (A)
	Current (A)

	1
	A
	DX4-1A5AJA
	0.6
	0.3
	0.9

	2
	
	DX4-101AJA
	1.1
	0.6
	1.1

	7
	
	DX4-102AJA
	1.7
	0.8
	1.5

	6
	
	DX4-104AJA
	3.3
	1.7
	2.9

	9
	B
	DX4-108AJA
	5.6
	3.1
	5.1

	10
	
	DX4-110AJA
	8.1
	4.8
	6.9

	13
	
	DX4-115AJA
	12.2
	6.2
	8.2

	15
	C
	DX4-120AJA
	-
	8.3
	10.5

	17
	
	DX4-130AJA
	-
	12
	16
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RATINGS: (CONT’D)
ED3S Series
	-
	Frame Size
	Model No.
	Input: 

200-240Vac, 50/60Hz 
	Output: 

Three Phase, Voltage: 0-input Vac, 0-500Hz

	
	
	
	Single Phase, Current (A)
	Three Phase, Current (A)
	Current (A)

	1
	A
	ED3S-A5AHA
	0.6
	0.3
	0.9

	3
	
	ED3S-A5AEA
	0.6
	0.3
	0.9

	2
	
	ED3S-01AHA
	1.1
	0.6
	1.1

	4
	
	ED3S-01AEA
	1.1
	0.6
	1.1

	5
	
	ED3S-02AHA
	1.7
	0.8
	1.5

	7
	
	ED3S-02AEA
	1.7
	0.8
	1.5

	6
	
	ED3S-04AHA
	3.3
	1.7
	2.9

	8
	
	ED3S-04AEA
	3.3
	1.7
	2.9

	9
	B
	ED3S-08AHA
	5.6
	3.1
	5.1

	11
	
	ED3S-08AEA
	5.6
	3.1
	5.1

	10
	
	ED3S-10AHA
	8.1
	4.8
	6.9

	12
	
	ED3S-10AEA
	8.1
	4.8
	6.9

	13
	
	ED3S-15AHA
	12.2
	6.2
	8.2

	14
	
	ED3S-15AEA
	12.2
	6.2
	8.2

	15
	C
	ED3S-20AHA
	-
	8.3
	10.5

	16
	
	ED3S-20AEA
	-
	8.3
	10.5

	17
	
	ED3S-30AHA
	-
	12
	16

	18
	
	ED3S-30AEA
	-
	12
	16


Control power input: 200-240Vac, 0.25A.
Short Circuit Rating – 240Vac, 5000Arms.
Environmental - 

Maximum Surrounding Air Temperature – 55 ºC
Pollution Degree – 2

Enclosure – Open type
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NOMENCLATURE:

	ED3S
	30
	A
	E
	A

	I
	II
	III
	IV
	V



I – Model Designation



ED3S – ED3S series driver

II – Output power



A5 – 50 W



01 – 100 W



02 – 200 W


04 – 400 W


08 – 750 W


10 – 1 kW


15 – 1.5 kW


20 – 2 kW


30 – 3 kW


III – Voltage



A – 200VAC


IV – Options



E – EtherCAT



H – EtherCAT, STO, Fully-closed


V – Design Sequence (All these suffixes don’t affect construction and performance)


A – None, may be followed by additional letters and/or numbers.
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NOMENCLATURE: (CONT’D)

	DX4
	-1
	30
	A
	J
	A

	I
	II
	III
	IV
	V
	VI



I – Model Designation



DX4 – DX4 series driver

II – Axis number


1 – Single axis

III – Output power


A5 – 50 W


01 – 100 W


02 – 200 W


04 – 400 W


08 – 750 W


10 – 1 kW


15 – 1.5 kW


20 – 2 kW


30 – 3 kW

IV – Voltage



A – 200VAC


V – Options



J – EtherCAT+STO


VI – Design Sequence (All these suffixes don’t affect construction and performance)


A – None, may be followed by additional letters and/or numbers.
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TECHNICAL CONSIDERATIONS (NOT FOR FIELD REPRESENTATIVE’S USE):

Use – These devices are open type Power Conversion Equipment.  They are intended to be used in an enclosure.  Insulated gate bipolar transistor (IGBT) incorporating microprocessor technology is employed in the devices.  They are operated from a single or three-phase source of supply and intended to control three-phase induction motors by means of a variable frequency output. The units are intended for general-purpose industrial applications.
USL indicates Investigation to United States Standard - UL 61800-5-1 standard for Adjustable Speed Electrical Power Drive Systems - Part 5-1: Safety Requirements – Electrical, Thermal and Energy.
CNL indicates investigation to Canada standard – C22.2 No. 274-17, Adjustable Speed Drives, first edition.
These devices have been evaluated for providing solid state short circuit protection.  The drive is provided with solid-state motor overload protection, overcurrent protection, input failure protection and output failure protection.
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CONSTRUCTION DETAILS:


These devices shall be constructed in accordance with the Section General and the following description.

General – References may be made to accompanying photographs and itemized descriptive pages for the details of construction.

Corrosion Protection – All ferrous parts are of corrosion resistant material or are plated or painted as corrosion protection.


Tolerances – Unless specified otherwise, all indicated dimensions are nominal.

Mechanical Assembly - Housing parts and component mounting assemblies are reliably secured by welding, thread forming screws, rivets or machine bolts with nuts and lock washers or star washers or any combination thereof.

Wiring Terminations, closed-loop types - Listed (ZMVV/7) or R/C (ZMVV2/8) wire connectors, suitable for the number and AWG of wires. Assembled in accordance with manufacturer's specifications.

Internal Wiring – Unless specified otherwise, internal wiring is R/C Appliance Wiring Material (AVLV2/8), rated min. 80°C/300V for limited voltage circuits and 105°C/600V for power circuits.

Wire Routing ‑ All wiring is reliably routed away from sharp edges and moving parts. This routing is by way of R/C Wire Positioning Devices (ZODZ2/8), such as cable ties, cable-tie mounts (fixing devices), bundling devices, rated minimum 105°C.  Stud mounted or adhesive backed types suitable for the application to the surface involved.

Routing and Segregation – Insulated conductors of different circuits are provided with spacing as described in this report unless both circuits are insulated for the highest voltage involved.
Earthing/Bonding - Accessible dead-metal parts liable to become energized by hazardous voltage circuits, including fan guards, screens and cover plates, reliably connected by bolts, straps or wires to the grounding terminal.  Metal-to-metal contact provided by welding, machine bolts, nuts and lock washers and/or paint piercing washers.
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SPACINGS:


Spacings – Spacings according to an Overvoltage Category III (PWB minimum CTI PLC=3) and pollution degree 2.  Spacings through the system were based on the input voltage.

Field Wiring Terminals, and between uninsulated live part and the walls of the metal enclosure - Spacings have been evaluated in accordance with UL 61800-5-1, the Standard for Adjustable Speed Electrical Power Drive Systems – Part 5-1: Safety Requirements – Electrical, Thermal and Energy, First Edition, Table DVF. 1 Column A, and CSA C22.2 No. 274-17, the standard for Adjustable Speed Drives, Second Edition, 4.13.1 and Table 6 Group A.

Printed Wiring Board and other locations - The minimum spacings are determined based on pollution degree 2 and Overvoltage Category III in accordance with UL 61800-5-1, the Standard for Adjustable Speed Electrical Power Drive Systems – Part 5-1: Safety Requirements – Electrical, Thermal and Energy, First Edition, Tables 9 and 10, and CSA C22.2 No. 274-17, the standard for Adjustable Speed Drives, First Edition, Table 28, 34 and 40.  Refer to test datasheet for clearances and creepage distance information.

MODEL DIFFERENCE:

Series ED3S are identical to Series DX4-1 except the control board, front housing and several minor components.
Series ED3S with suffix “-AHA” are identical to suffix “-AEA”, except for suffix “-AEA” with several connectors removed, front housing different and several minor components different on control board.

All the models of series ED3S and DX4-1 are employed same main board, heatsink and ratings.
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Marking Requirements:
Permanence of Marking – Markings may be molded, die-stamped, paint-stenciled, stamped, laser engraved or etched in metal or indelibly stamped on aluminum, pressure-sensitive label secured by adhesive.  Unless otherwise specified, pressure sensitive labels which contain any of the required markings, shall be R/C (PGDQ2) or R/C (PGJI2), Printing Material, it shall be rated for a max. operating ambient of 75ºC (or better) and shall also be suitable for 0ºC (indoor use) operating ambient, material shall be suitable for use on each type of surface to which applied. If R/C (PGJI2), Printing Material was employed. The combination of the ink (ribbon) and the label material shall be used per the manufacturer’s UL specifications. The printing of the label shall be done using compatible printing equipment.

Industrial control equipment shall be plainly marked with: (appear on anywhere on the device, or on a permanent self-adhesive label shipped with the device)

a) The Listee’s name, File number, or other descriptive marking by which the organization responsible for the product may be identified;

b) The electrical rating;
c) The Model number or equivalent;

Installation and operating instructions shall be provided with each device.

The following markings shall appear in one of the following locations: shipped separately with the device; on a separable, self-adhesive permanent label that is shipped with the device; or anywhere on the device itself.
a) Designation markings for each wiring diagram.

b) Markings for proper wiring connections.

c) “Maximum Surrounding Air Temperature - 55ºC.”

d) “Solid State motor overload protection reacts when reaches 150% of FLA” or equivalent;
e) “Install device in pollution degree 2 environment.” or equivalent.

f) “Integral solid state short circuit protection does not provide branch circuit protection.  Branch circuit protection must be provided in accordance with the National Electrical Code and any additional local codes” or the equivalent.
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Marking (CONT’D):

g) “WARNING - Risk of Electric Shock,” should be provided for frame size A, followed by instructions to discharge the Bus Capacitor or indicating the time required (5 minutes) for Bus Capacitor to discharge to a level below 50 Vdc.

h) “Suitable For Use On A Circuit Capable Of Delivering Not More Than 5,000 rms Symmetrical Amperes, 240 Volts Maximum When Protected By Inverse Time Circuit Breaker, Having An Interrupting Rating Not Less Than 20 rms Symmetrical Amperes, 240 Volts Maximum.” or equivalent.

i) For used in Canada only:  “TRANSIENT SURGE SUPPRESSION SHALL BE INSTALLED ON THE LINE SIDE OF THIS EQUIPMENT AND SHALL BE RATED __240_ V (PHASE TO GROUND), 240 V (PHASE TO PHASE), SUITABLE FOR OVERVOLTAGE CATEGORY _III_, AND SHALL PROVIDE PROTECTION FOR A RATED IMPULSE WITHSTAND VOLTAGE PEAK OF _4_ kV” or equivalent.

j) “Drives have no provision for motor over temperature protection” or equivalent.
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Marking (CONT’D):

Field Wiring Terminal Markings – Wiring terminals shall be marked to indicate the proper connections for power supply and load, or a wiring diagram coded to the terminal marking shall be securely attached to the device:
a.
“Use 75 ºC CU wire only” or equivalent.

b.
Required wire torque, type and range listed below:

	Frame Size
	Terminal Type
	Wire Range (AWG)
	Wire Type

	Size A
	Input and Output
	12-14
	STR

	Size B (with 6.9/5.1A output)
	Input and Output
	12-14
	STR

	Size B (with 8.2A output)
	Input and Output
	12
	STR

	Size C
	Input and Output
	12
	STR

	All Models
	Control Circuit
	14-20
	STR/SOL


Grounding – The pressure wire connector intended for connection for field installed equipment, grounding conductor shall be plainly identified such as being marked “G”, “GRD”, “Ground”, “Grounding”, or equivalent or with the grounding symbol [image: image1.png]


 (IEC 417, Symbol 5019).
Tightening torque and wire range for field grounding wiring terminals are marked adjacent to the terminal or on the wiring diagram.

	Model No.
	Required Torque (N.m)
	Wire Range (AWG)

	All Models
	2.2
	Minimum 12 AWG
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FIGURES and ILLUSTRATIONS REFERENCE: 

In this report, the following illustrations shall be used as supplementary information where specifically noted.

	No.
	Description

	FIGS No.:

	FIG. 1, 2
	External and disassembly overview of Size A, AEA models

	FIG. 3, 4
	External and disassembly overview of Size A, AHA models

	FIG. 5, 6
	External and disassembly overview of Size A, DX4-1 models

	FIG. 7
	External overview of Size B, AEA models

	FIG. 8
	Disassembly overview of Size B, 15AEA, (8.2A models)

	FIG. 9
	Disassembly overview of Size B, 10AEA & 08AEA, (6.9&5.1A models)

	FIG. 10
	External overview of Size B, AHA models

	FIG. 11
	Disassembly overview of Size B, 15AHA, (8.2A models)

	FIG. 12
	Disassembly overview of Size B, 10AHA & 08AHA, (6.9&5.1A models)

	FIG. 13
	External overview of Size B, DX4-1 models

	FIG. 14
	Disassembly overview of Size B, DX4-115, (8.2A models)

	FIG. 15
	Disassembly overview of Size B, DX4-110 & DX4-108, (6.9&5.1A models)

	FIG. 16, 17
	External and disassembly overview of Size C, AEA models

	FIG. 18, 19
	External and disassembly overview of Size C, AHA models

	FIG. 20, 21
	External and disassembly overview of Size C, DX4-1 models

	FIG. 22
	External overview of SIZE A main board

	FIG. 23
	External overview of SIZE B main board, (8.2 A models)

	FIG. 24
	External overview of SIZE B main board, (6.9 & 5.1 A models)

	FIG. 25
	External overview of SIZE C main board

	FIG. 26
	External overview of SIZE C power board

	FIG. 27
	External overview of ED3S, AEA models control board

	FIG. 28
	External overview of ED3S, AHA models control board

	FIG. 29
	External overview of DX4-1 control board

	ILLS No.:

	ILL. 1
	Dimension drawing of housing for Size A AHA models

	ILL. 2
	Dimension drawing of housing for Size A AEA models

	ILL. 3
	Dimension drawing of housing for Size A DX-1 models

	ILL. 4
	Dimension drawing of housing for Size B AHA models

	ILL. 5
	Dimension drawing of housing for Size B AEA models

	ILL. 6
	Dimension drawing of housing for Size B DX-1 models

	ILL. 7
	Dimension drawing of housing for Size C AHA models

	ILL. 8
	Dimension drawing of housing for Size C AEA models

	ILL. 9
	Dimension drawing of housing for Size C DX-1 models

	ILL. 10
	Dimension drawing of Size A heatsink

	ILL. 11
	Dimension drawing of Size B (8.2A models) heatsink

	ILL. 12
	Dimension drawing of Size B (6.9 & 5.1 A models) heatsink

	ILL. 13
	Dimension drawing of Size C heatsink

	ILL. 14-19
	Specification of brake resistor assembly

	ILL. 20
	Dimension drawing of size C Insulation Board
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FIGURES and ILLUSTRATIONS REFERENCE (CONT’D):

	No.
	Description

	ILLS No.:

	ILL. 21
	PCB trace and component layout of SIZE A main board

	ILL. 22
	PCB trace and component layout of SIZE B (8.2A models) main board

	ILL. 23
	PCB trace and component layout of SIZE B (6.9 & 5.1 A models) main board

	ILL. 24
	PCB trace and component layout of SIZE C main board

	ILL. 25
	PCB trace and component layout of SIZE C power board

	ILL. 26
	PCB trace and component layout of ED3S control board

	ILL. 27
	PCB trace and component layout of DX4-1 control board

	ILL. 28
	Specification of transformer T1, model ETF56-ED3S

	ILL. 29
	Specification of transformer T2, model TR18F7YQ-ZX811

	ILL. 30
	Specification of transformer T2, model ETF03-1B

	ILL. 31
	Specification of choke L1, model 7448225007

	ILL. 32
	Dimension drawing of Heatsink for MOSFET Q1
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OUTER OVERALL AND DISASSEMBLED VIEW OF 
Frame Size A - FIG. 01 thru 06
Frame Size B - FIG. 07 thru 15

Frame Size C - FIG. 16 thru 21
1.
Housing – Any R/C (QMFZ2), rated minimum HB, minimum 90ºC, minimum 0.8 mm thickness.  Secured to Heatsink by screws.  See following table for dimensions detail.
	Frame Size
	Series
	Illustration

	Size A
	ED3S Series with suffix “-AEA”
	ILL. 1

	
	ED3S Series with suffix “-AHA”
	ILL. 2

	
	DX4-1 Series
	ILL. 3

	Size B
	ED3S Series with suffix “-AEA”
	ILL. 4

	
	ED3S Series with suffix “-AHA”
	ILL. 5

	
	DX4-1 Series
	ILL. 6

	Size C
	ED3S Series with suffix “-AEA”
	ILL. 7

	
	ED3S Series with suffix “-AHA”
	ILL. 8

	
	DX4-1 Series
	ILL. 9


2.
Heatsink - Aluminum. Refer to table below for dimension details:

	Frame Size
	Illustration

	Size A
	ILL. 10

	Size B (8.2A) models
	ILL. 11

	Size B (6.9&5.1A) models
	ILL. 12

	Size C
	ILL. 13


3.
Fan (only for Frame size B & C) – R/C (GPWV2/8), one provided, SHENZHEN HUAXIA HENGTAI ELECTRONIC CO LTD (E254715), Type DA05020B24UR, rated 24 Vdc, 0.14 A, 20.3 CFM.
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4.
Brake Resistor Assembly –Aluminum housing resistor, mounted on heatsink and secured by screws, manufactured by NANJING SHAGON ELECTRONICS CO. LTD., lead wires connected to terminal block on PWB, Quartz sand and Mica board located between the aluminum shell and the resistance wire, minimum 0.15 mm thickness.  Lead wire R/C (AVLV2/8), rated 200°C, 300V, 16AWG.  Refer to table below for detailed information.

	Frame size
	Illustration
	Type
	Rating

	A
	-
	-
	-

	Size B (only for models with 6.9 A & 5.1 A output current)
	ILL. 14
	RXLB-1-25W-6ΩJ
	Rated 6 Ohm, 25W, connected to terminal CN3 (1KW)

	
	ILL. 15
	RXLB-60W50RJ
	Rated 50 Ohm,60 W, connected to terminal CN4

	Size B (only for models with 8.2 A output current)
	ILL. 16
	RXLB-1-50W-2.5ΩJ
	Rated 2.5 Ohm,50W, connected to terminal CN6 

	
	ILL. 17
	RXLB-80W40RJ
	Rated 40 Ohm, 80 W, connected to terminal CN4

	C
	ILL. 18
	RXLB-1-80W-2.5ΩJ
	Rated 2.5 Ohm, 80W, connected to terminal CN3

	
	ILL. 19
	RQZB-150W-20RJ
	Rated 20 Ohm, 150W, connected to terminal CN2


5.
Insulation Board (only for Frame size C) – Epoxy board, Between Brake Resistor and SMPS board, minimum 0.8 mm (rated min 105ºC).  Refer ILL. 20 for details.
6.
Insulation Tubing – R/C (YDPU2), type CB-HFT, CHANGYUAN ELECTRONICS GROUP CO LTD (E180908), minimum 600 V, minimum 125ºC.  Overall covering internal wire of fan.

7.
Thermistor assembly – Secured to Heatsink near IGBT and Bridge Diode.
1) NTC Sensor – located in a mantel case and screwed on the heatsink.

2) Lead wire for NTC – Two provided.  R/C (AVLV2/8), minimum 300 V, 90ºC.  Overall covered by tubing R/C (UZIQ2) or (YDPU2), minimum 300 V, 90ºC.
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Top and Bottom view of Main Board - FIG. 22 thru 25
1.
Printed Wiring Board - R/C (ZPMV2), rated minimum V-0 and Elec. RTI minimum 130ºC, minimum CTI=175, DSR all.  See ILL. 21 thru 24 for trace and component layout detail.

2.
Terminal Block (TM1) – R/C (XCFR2/8), WEIDMUELLER INTERFACE GMBH & CO. KG (E60693), see following table for details.
	Frame size
	Type
	Rating

	A and B
	BLF 5.08HC
	rated 300 V, 10 A, 115 ºC, UG=D, AWG 12-26 Str, FW=2

	C
	BLF 7.62HP
	rated 600 V, 20 A, 105 ºC, UG=C, AWG 12-26 Str, FW=2


3.
Terminal Block (TM2) – R/C (XCFR2/8), WEIDMUELLER INTERFACE GMBH & CO. KG (E60693), see following table for details.
	Frame size
	Type
	Rating

	A and B
	BLF 5.08HC
	rated 300 V, 10 A, 115 ºC, UG=D, AWG 12-26 Str, FW=2

	C
	BLF 7.62HP
	rated 600 V, 20 A, 105 ºC, UG=C, AWG 12-26 Str, FW=2


4.
Terminal Block (TM3) – R/C (XCFR2/8), WEIDMUELLER INTERFACE GMBH & CO. KG (E60693), see following table for details.
	Frame size
	Type
	Rating

	A and B
	BLF 5.08HC
	rated 300 V, 10 A, 115 ºC, UG=D, AWG 12-26 Str, FW=2

	C
	BLF 7.62HP
	rated 600 V, 20 A, 105 ºC, UG=C, AWG 12-26 Str, FW=2
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5.
Terminal Block (only for frame size B & C) – R/C (XCFR2/8), DEGSON ELECTRONICS CO LTD (E228872), Type DG245-5.0-02P-11-00A(H) (rated 300 V, 10 A, 105 ºC, UG=D, 28-12 AWG, Str/Sol).
	Frame size
	Comp. ID

	A
	-

	Size B (only for models with 6.9 A & 5.1 A output current) 
	CN3, CN4

	Size B (only for models with 8.2 A output current) 
	CN4, CN6

	C
	CN2, CN3


6.
Connecter (CN4, only for frame size C) – Manufactured by NS-TECH CO LTD SHENZHEN, Type 203S-Y-2*11P(F), removed middle double pins between adjacent pin, Insulation material - R/C (QMFZ2), CHANG CHUN PLASTICS CO LTD (E59481), type T375J, black, minimum 0.45 mm thickness (V-0, 150ºC, HWI=1, HAI=0, CTI=3, meet DSR requirement).
7.
Surge Protective Device (XX1, XX2, XX3, XX5) – R/C (VZCA2/8), GUANGDONG FENGHUA ADVANCED TECHNOLOGY HOLDING CO LTD. XIANHUA NEW SENSITIVE COMPONENTS BRANCH (E325462), Type FNR-10K471, 105°C, MCOV 300 Vac.
8.
Fuse (FU1, FU2)- R/C (JDYX2/8), LITTELFUSE INC (E10480), Type 0325030MXP, rated 250 V, 30 A, see following table for details.
	Frame size
	Type
	Rating

	A and B
	0215015MXEP
	250V, 15A

	C
	0325030MXP
	250V, 30A
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9.
Capacitors, line to earth – R/C (FOWX2/8), XIAMEN FARATRONIC CO LTD (E186600), Model C43, class Y2, See following table for detail.
	Frame size
	Component ID
	Rating 

	A
	C122, C123
	Rated 0.015uF, 300 V, 110°C

	B
	C5, C6
	Rated 0.015uF, 300 V, 110°C

	C
	C10, C11
	Rated 0.015uF, 300 V, 110°C


10.
Rectifier bridge – R/C (QQQX2), See following table for detail
	Frame size
	Component ID
	Manufacturer
	Type
	Rating

	Size A
	DB2, DB3
	SUZHOU GOOD-ARK ELECTRONICS CO LTD (E241476)
	GBJL15K
	800 V, 15 A, Maximum Operating temperature 150 °C (Isolating voltage 2500 Vac)

	Size B (only for models with 6.9 A & 5.1 A output current)
	DB4, DB5
	
	GBJL25K
	800 V, 25 A, Maximum Operating temperature 150 °C (Isolating voltage 2500 Vac)

	Size B (only for models with 8.2 A output current)
	-
	
	-
	-

	Size C
	DB1
	SHINDENGEN ELECTRIC MFG CO LTD (E142422)
	D45XT80-7000
	800 V, 45 A, Maximum case temperature 150 °C (Isolating voltage 2500 Vac)


11.
Soft-starting Relay (RY1) - See following table for detail.

	Frame size
	Manufacturer
	Relay Model
	Rating

	A
	OMRON CORP (E41643)
	G2RL-2 4-DC5V
	R/C (NLDX2/8), Rated 277 V ac, 10 A, 105°C

	B
	OMRON CORP (E41643)
	G2RL-1-E-DC5V
	R/C (NLDX2/8), Rated 240 V ac, 15 A, 105°C

	C
	OMRON CORP (E41515)
	G6QE-1A-12
	R/C (NRNT2/8), Rated 277 V ac, 32 A, 85°C
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12.
Snubber Capacitor (C11) – Manufactured by XIAMEN FARATRONIC CO LTD.  See following table for rating detail.
	Frame size
	Component ID
	Capacitor Model
	Rating

	Size A
	C57
	C352S224K6SA605 
	220nF, 450 Vdc, 105°C

	Size B
	C11
	C352S224K6SA605
	220nF, 450 Vdc, 105°C

	Size C
	On power board


13.
Bus capacitors – Manufactured by Nantong Jianghai Capacitor Co., Ltd.  See following table for rating detail.
	Frame size
	Component ID
	Capacitor Model
	Rating

	Size A
	C55, C56
	ECS2GQC331MLW220050
	330 uF, 400 V, 105°C

	Size B
	C1-C3
	ECS2GBW471MLB300040
	470 uF, 400 V, 105°C

	Size C
	C2-C4
	ECS2GQC681MLB350040
	560 uF, 400 V, 105°C


14.
Insulating sheet between main board and control board (only for size A) Silicone Rubber sheet, fixed on the top of capacitor - R/C (QMFZ2/8), HENKEL CORPORATION (E59150), TypeSli-pad400(hh)#, Minimum 0.18 mm thick (rated V-0, 150°C, HWI=4, HAI=0, CTI=1, dielectric strength of 299 V per Mil).
15.
Discharge resistors - See following table for rating detail.

	Frame size
	Component ID
	Rating

	Size A
	R26, R99, R86, R101
	200K Ohm, 1W

	
	R97, R84, R83
	220K Ohm, 0.25W

	
	R77, R30
	150K Ohm, 1W

	Size B
	R95, R96, R81, R82
	200K Ohm, 1W

	
	R83, R84
	22K Ohm, 0.25W

	
	R77, R9
	150K Ohm, 1W

	Size C
	R71, R72, R81, R82
	200K Ohm, 1W

	
	R73, R74, R83
	22K Ohm, 1/4W

	
	R7, R100
	150K Ohm, 1W
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16.
Brake IGBT (IG1) – see following table for rating detail.
	Frame size
	Rating

	Size A
	24A, 600 Vdc

	Size B (only for models with 6.9 A & 5.1 A output current)
	24A, 600 Vdc


17.
Thermal Insulator Sheet for IG1 – silicon sheet, with insulating Bush.

Silicon sheet - R/C (QMFZ2/8), HENKEL CORPORATION (E59150), TypeSli-pad400(hh)#, Minimum 0.18 mm thick (rated V-0, 150°C, HWI=4, HAI=0, CTI=1, dielectric strength of 299 V per Mil).


Insulating bush - Unfilled Nylon, between screw and IGBT potting (IG1), Minimum 0.71 mm thick.
18.
IGBT (PM1)– R/C (QQQX2), MITSUBISHI ELECTRIC CORP (E323585), see following table for rating detail.  Contact heatsink directly.

	Frame size
	Type
	Rating

	Size A
	PSS20S71F6
	20A, 600 Vdc (Isolation voltage 2500 Vac, Case: 125°C)

	Size B (only for models with 8.2 A output current) 
	PSS50MC1F6
	50A, 600 Vdc (Isolation voltage 2500 Vac, Case: 125°C)

	Size B (only for models with 6.9 A & 5.1 A output current) 
	PSS30S71F6
	30A, 600 Vdc (Isolation voltage 2500 Vac, Case: 125°C)

	Size C (only for models with 10.5A output current)
	PM50RG1AP065
	50A, 450 Vac (Isolation voltage 2500 Vac, Case: 125°C)

	Size C (only for models with 16 A output current)
	PM75RG1AP065
	75A, 450 Vac (Isolation voltage 2500 Vac, Case: 125°C)


19.
Output shunt resistor (RC1, RC2, only for frame size A & B) - see following table for rating detail.
	Frame size
	Rating

	Size A
	0.013 Ohm, 3W

	Size B
	0.033 Ohm, 3W


20.
Hall sensor (CT1, CT2, only for frame size C) - R/C (NMTR2/8), LEM SWITZERLAND S A (E189713), model CASR25-NP, Rated 600Vac/dc, 25A, 105°C.
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21.
Optical Isolator – See following table for detail

	Frame size
	Comp. ID
	Manufacturer
	Model
	Rating

	Size A
	PC5-PC10
	R/C (FPQU2/8), AVAGO TECHNOLOGIES PTE LTD (E55361)
	ACPL-P480
	Isolating voltage 5000 Vac, 110°C

	
	PC1, PC3, PC14
	R/C (FPQU2/8), EVERLIGHT ELECTRONICS CO LTD (E214129)
	EL817
	Isolating voltage 5000 Vac, 110°C

	
	PC2
	R/C (FPQU2/8), AVAGO TECHNOLOGIES PTE LTD (E55361)
	ACPL-W314
	Isolating voltage 5000 Vac, 110°C

	
	PC11
	R/C (FPQU2/8), LITE-ON TECHNOLOGY CORP (E113898)
	LTV-852
	Isolating voltage 5000 Vac, 115°C

	
	U13, U14
	R/C (FPQU2), CSA Certified, AVAGO TECHNOLOGIES PTE LTD (E55361)
	QCPL-7847
	Isolating voltage 5000 Vac, 110°C

	
	U11
	R/C (FPQU2/8), AVAGO TECHNOLOGIES PTE LTD (E55361)
	ACPL-C87A
	Isolating voltage 5000 Vac, 105°C

	Size B
	PC9, PC14, PC15
	R/C (FPQU2/8), EVERLIGHT ELECTRONICS CO LTD (E214129)
	EL817
	Isolating voltage 5000 Vac, 110°C

	
	PC1-PC7
	R/C (FPQU2), CSA Certified, AVAGO TECHNOLOGIES PTE LTD (E55361)
	HCPL-M456
	Isolating voltage 3750 Vac, 110°C

	
	PC8
	R/C (FPQU2/8), LITE-ON TECHNOLOGY CORP (E113898)
	LTV-852
	Isolating voltage 5000 Vac, 115°C

	
	U11
	R/C (FPQU2/8), AVAGO TECHNOLOGIES PTE LTD (E55361)
	ACPL-C87A
	Isolating voltage 5000 Vac, 105°C

	
	U7, U8
	R/C (FPQU2), CSA Certified, AVAGO TECHNOLOGIES PTE LTD (E55361)
	QCPL-7847
	Isolating voltage 5000 Vac, 110°C

	Size C
	PC14-PC20
	R/C (FPQU2/8), EVERLIGHT ELECTRONICS CO LTD (E214129)
	EL817
	Isolating voltage 5000 Vac, 110°C

	
	PC1-PC7
	R/C (FPQU2), CSA Certified, AVAGO TECHNOLOGIES PTE LTD (E55361)
	HCPL-M456
	Isolating voltage 3750 Vac, 110°C

	
	PC30
	R/C (FPQU2/8), LITE-ON TECHNOLOGY CORP (E113898)
	LTV-852
	Isolating voltage 5000 Vac, 115°C

	
	U2
	R/C (FPQU2/8), AVAGO TECHNOLOGIES PTE LTD (E55361)
	ACPL-C87A
	Isolating voltage 5000 Vac, 105°C
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22.
Brake rectifier bridge (DB2, DB3, only for size B & C) - See following table for detail
	Frame size
	Component ID
	Rating

	Size B 
	DB2, DB3
	800 V,15 A, Maximum case temperature 150 °C 

	Size C
	DB3, DB4
	800 V,25 A, Maximum case temperature 150 °C 


23.
Brake relay (RY2, only for size B) - R/C (NLDX2/8), OMRON CORP (E41643), model G2RL-1-E DC5V, Rated 240 V ac, 15 A, 105°C.
24.
Brake SCR (SCR1, only for size C) - rated 50A, 800V.
25.
Transformer (T2, only for size A & B) – Manufactured by XU CHENG ELECTRONIC (SUZHOU) CO., LTD., Model TR18F7YQ-ZX811, constructed as below, refer to ILL. 29 for details.
a.
Core - Ferrite, see ILL. 29 for detailed dimensions.
b.
Bobbin – R/C (QMFZ2), Epoxy, see IIL. 29 for detailed dimension.
c.
Windings – R/C (OBMW2), see ILL. 29 for diameter and turns information.

d.
Potting material– R/C (QMFZ2), Epoxy, see ILL. 29 for details.
e.
Tube – R/C (YDPU2), type CB-HFT, CHANGYUAN ELECTRONICS GROUP CO LTD (E180908), minimum 600 V, minimum 125ºC.
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26.
Transformer (T2, only for size C) – Manufactured by Lishui Yongfeng Electron Electricity Factory, Model ETF03-1B, constructed as below, refer to ILL. 30 for details.
a.
Core - Ferrite, see ILL. 30 for detailed dimensions.
b.
Bobbin – R/C (QMFZ2), CHANG CHUN PLASTICS CO LTD (E59481), type T375J, black, minimum 0.45 mm thickness (V-0, 150ºC, HWI=1, HAI=0, CTI=3, meet DSR requirement).
c.
Windings – R/C (OBMW2), see ILL. 30 for diameter and turns information.

d.
Insulation Tape – R/C (OANZ2), JINGJIANG YAHUA PRESSURE SENSITIVE GLUE CO LTD (E165111), Type CT, Yellow (rated 130ºC. CTI=600, dielectric strength of 5000 V per layer), Wrapped minimum one layer on winding
e.
Margin Tape – R/C (OANZ2), JINGJIANG YAHUA PRESSURE SENSITIVE GLUE CO LTD (E165111), Type WFF(f), Brown (rated 130ºC, CTI=600).
f.
Tube – R/C (YDPU2), DONGGUAN LING FREE HARDWARE PLASTICS PRODUCT CO LTD (E352366), Type LING FREE PTFE TUBE (300V), Clear, rated 300V, 200ºC.
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27.
Rectifier bridge (DB1, only for size A & B) – Manufactured by SUZHOU GOOD-ARK ELECTRONICS CO LTD, Type DB207 rated 1000 V, 2 A, Maximum case temperature 150 °C.

28.
Varistors (XX4, only for size A & B) – R/C (VZCA2/8), GUANGDONG FENGHUA ADVANCED TECHNOLOGY HOLDING CO LTD. XIANHUA NEW SENSITIVE COMPONENTS BRANCH (E325462), Type FNR-10K471, 105°C, MCOV 300 Vac.
29.
NTC (TH1, only for size A & B) – R/C (XGPU2/8), Manufactured by NANJING SHAGON ELECTRONICS CO LTD (E312023), model MF71-5D-8, rated 240V, 3A.

30.
Snubber Capacitor (C27, only for size A & B) - See below table for rating detail.
	Frame size
	Manufacturer
	Model
	Rating

	A
	Nantong Jianghai Capacitor Co., Ltd.
	ECS2GBZ680MLB220020
	Rated 68uF, 400 V, 110°C

	B
	AISHI
	EWH2GM680M25OTWH(AISHI)
	Rated 68uF, 400 V, 110°C


31.
Line Choke (L1) – Manufactured by WURTH ELECTRONICS MIDCOM INC, model 7448225007, rated 250V, 5A, see Ill. 31 and constructed as below for details.

a.
Bobbin – R/C (QMFZ2), CHANG CHUN PLASTICS CO LTD (E59481), type T375J, black, minimum 0.45 mm thickness (V-0, 150ºC, HWI=1, HAI=0, CTI=3, meet DSR requirement).
b.
Core - Ferrite, see Ill. 31 for detailed dimensions.

c.
Winding – R/C (OBJT2), measured 0.75mm diameter and 8 turns.
d.
Spacers – Epoxy, measured 2.0 mm thick.

32.
Tube (only for size A & B) - R/C (YDPU2), type CB-HFT, CHANGYUAN ELECTRONICS GROUP CO LTD (E180908), minimum 600 V, minimum 125ºC.  Overall covering outside of L1.
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33.
Transformer (T1, only for size A & B) - Manufactured by Lishui Yongfeng Electron Electricity Factory, Type ETF56-ED3S-A0, constructed as below, refer to ILL. 28 for details.

a.
Core - Ferrite, see ILL. 28 for detailed dimensions.
b.
Bobbin – R/C (QMFZ2), CHANGSHU SOUTH-EAST PLASTIC CO LTD (E136137), type PF2A5-151J, black, minimum 0.89 mm thickness (V-0, 150ºC, HWI=1, HAI=3, CTI=3, meet DSR requirement).
c.
Windings – R/C (OBMW2), see ILL. 28 for diameter and turns information.

d.
Insulation Tape – R/C (OANZ2), JINGJIANG JINGYANG INSULATING PRODUCT CO LTD (E309872), Type JY-133, Yellow, minimum three layers between windings (rated 130ºC, 2.6 mils, dielectric strength of 1905 V per Mil).

e.
Margin Tape – R/C (OANZ2), JINGJIANG YAHUA PRESSURE SENSITIVE GLUE CO LTD (E165111), Type WFF(f), Brown (rated 130ºC, CTI=600).
f.
Tube – R/C (YDPU2), DONGGUAN LING FREE HARDWARE PLASTICS PRODUCT CO LTD (E352366), Type LING FREE PTFE TUBE (300V), Clear, rated 300V, 200ºC.
34.
Fuse (FU1, only for size A & B) - R/C (XGPU2/8), POLYTRONICS TECHNOLOGY CORP (E201431), See following table for detail.
	Frame size
	Component ID
	Type
	Rating

	Size A 
	FU8
	SMD1812P075TF/33
	33 VDC, 0.75 A

	
	FU3-FU6
	SMD1206P035TF/16
	16 VDC, 0.35A

	Size B
	FU8
	SMD1812P075TF/33
	33 VDC, 0.75 A

	
	FU10-FU13
	SMD1206P035TF/16
	16 VDC, 0.35A


35.
MOSFET (Q1, only for size A & B) - STMicroelectronics, Type STF4N80K5 (Rated 3 A, 800V, 150ºC), Secured to heatsink by one screw.

36.
Heatsink for MOSFET (Q1, only for size A & B) – Aluminum, refer ILL. 32 for dimension details.
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Top and Bottom view of Power Board, only for Frame size C - FIG. 26
1.
Printed Wiring Board - R/C (ZPMV2), rated minimum V-0 and Elec. RTI minimum 130ºC, minimum CTI=175, DSR all.  See ILL. 25 for trace and component layout detail.

2.
Connecter (CN1) - NS-TECH CO LTD SHENZHEN, Type 203S-Y-2*11P(F), removed middle double pins between adjacent pin, Insulation material - R/C (QMFZ2), CHANG CHUN PLASTICS CO LTD (E59481), type T375J, black, minimum 0.45 mm thickness (V-0, 150ºC, HWI=1, HAI=0, CTI=3, meet DSR requirement).
3.
Rectifier bridge (DB1) – Manufactured by SUZHOU GOOD-ARK ELECTRONICS CO LTD, Type DB207, rated 1000 V, 2 A, Maximum case temperature 150 °C.
4.
Varistors (XX1) – R/C (VZCA2/8), GUANGDONG FENGHUA ADVANCED TECHNOLOGY HOLDING CO LTD. XIANHUA NEW SENSITIVE COMPONENTS BRANCH (E325462), Type FNR-10K471, 105°C, MCOV 300 Vac.

5.
NTC (TH1) – R/C (XGPU2/8), Manufactured by NANJING SHAGON ELECTRONICS CO LTD (E312023), model MF71-5D-8, rated 240V, 3A.
6.
Snubber Capacitor (C14) - Manufactured by XIAMEN FARATRONIC CO LTD, C352S155K9SA907, rated 1.5uF, 450Vdc, 105°C.
7.
Line Choke (L1) – Manufactured by WURTH ELECTRONICS MIDCOM INC, model 7448225007, rated 250V, 5A, see Ill. 31 and constructed as below for details.
a.
Bobbin – R/C (QMFZ2), CHANG CHUN PLASTICS CO LTD (E59481), type T375J, black, minimum 0.45 mm thickness (V-0, 150ºC, HWI=1, HAI=0, CTI=3, meet DSR requirement).
b.
Core - Ferrite, see Ill. 31 for detailed dimensions.

c.
Winding – R/C (OBJT2), measured 0.75mm diameter and 8 turns.

d.
Spacers – Epoxy, measured 2.0 mm thick.
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8.
Transformer (T1) - Manufactured by Lishui Yongfeng Electron Electricity Factory, Type ETF56-ED3S-A0, constructed as below, refer to ILL. 28 for details.

a.
Core - Ferrite, see ILL. 28 for detailed dimensions.
b.
Bobbin – R/C (QMFZ2), CHANGSHU SOUTH-EAST PLASTIC CO LTD (E136137), type PF2A5-151J, black, minimum 0.89 mm thickness (V-0, 150ºC, HWI=1, HAI=3, CTI=3, meet DSR requirement).
c.
Windings – R/C (OBMW2), see ILL. 28 for diameter and turns information.

d.
Insulation Tape – R/C (OANZ2), JINGJIANG JINGYANG INSULATING PRODUCT CO LTD (E309872), Type JY-133, Yellow, minimum three layers between windings (rated 130ºC, 2.6 mils, dielectric strength of 1905 V per Mil).

e.
Margin Tape – R/C (OANZ2), JINGJIANG YAHUA PRESSURE SENSITIVE GLUE CO LTD (E165111), Type WFF(f), Brown (rated 130ºC, CTI=600).
f.
Tube – R/C (YDPU2), DONGGUAN LING FREE HARDWARE PLASTICS PRODUCT CO LTD (E352366), Type LING FREE PTFE TUBE (300V), Clear, rated 300V, 200ºC.

9.
Fuse (FU1) - R/C (XGPU2/8), POLYTRONICS TECHNOLOGY CORP (E201431), Type SMD1812P075TF/33, Rated 33 VDC, 0.75 A.

	Frame size
	Component ID
	Type
	Rating

	Size C
	FU1
	SMD1812P075TF/33
	33 VDC, 0.75 A

	
	FU3-FU6
	SMD1206P035TF/16
	16 VDC, 0.35 A


10.
MOSFET (Q1) - Manufactured by STMicroelectronics, Type STF4N80K5 (Rated 3 A, 800V, 150ºC), Secured to heatsink by one screw.

11.
Heatsink for MOSFET (Q1) – Aluminum, refer ILL. 32 for dimension details.

12.
Optical isolator (PC3) – R/C (FPQU2/8), EVERLIGHT ELECTRONICS CO LTD (E214129), Type EL817 (Maximum operating temperature 110ºC, Isolating voltage 5000 Vac).
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Top and Bottom view of Control Board, series ED3S with AEA models – FIG. 27
Top and Bottom view of Control Board, series ED3S with AHA models – FIG. 28

Top and Bottom view of Control Board, series DX4-1 – FIG. 29

1.
Printed Wiring Board - R/C (ZPMV2), rated minimum V-0 and Elec. RTI minimum 130ºC, minimum CTI=175, DSR all.  See table below for trace and component layout detail.
	Series
	Illustration

	ED3S
	ILL. 26

	DX4-1
	ILL. 27


