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	ENTER APPLICATION VARIABLES
	
	
	
	
	Customer

	VACMIN
	190
	
	
	Volts
	Minimum AC Input Voltage

	VACMAX
	265
	
	
	Volts
	Maximum AC Input Voltage

	fL
	50
	
	
	Hertz
	AC Mains Frequency

	VO
	12.00
	
	
	Volts
	Output Voltage (main) (For CC designs enter upper CV tolerance limit)

	IO
	0.40
	
	
	Amps
	Power Supply Output Current (For CC designs enter upper CC tolerance limit)

	CC Threshold Voltage
	0.00
	
	
	Volts
	Voltage drop across sense resistor.

	Output Cable Resistance
	
	
	0.17
	Ohms
	Enter the resistance of the output cable (if used)

	PO
	
	
	4.83
	Watts
	Output Power (VO x IO + CC dissipation)

	Feedback Type
	Opto
	
	Opto
	
	Choose 'BIAS' for Bias winding feedback and 'OPTO' for Optocoupler feedback from the 'Feedback Type' drop down box at the top of this spreadsheet

	Add Bias Winding
	No
	
	No
	
	Choose 'YES' in the 'Bias Winding' drop down box at the top of this spreadsheet to add a Bias winding. Choose 'NO' to continue design without a Bias winding. Addition of Bias winding can lower no load consumption

	Clampless design (LNK 362 only)
	No
	
	External Clamp
	
	Choose 'YES' from the 'clampless Design' drop down box at the top of this spreadsheet for a clampless design. Choose 'NO' to add an external clamp circuit. Clampless design lowers the total cost of the power supply

	n
	
	
	0.7
	
	Efficiency Estimate at output terminals.

	Z
	0.50
	
	0.5
	
	Loss Allocation Factor (suggest 0.5 for CC=0 V,  0.75 for CC=1 V)

	tC
	2.90
	
	
	mSeconds
	Bridge Rectifier Conduction Time Estimate

	CIN
	5.50
	
	
	uFarads
	Input Capacitance

	Input Rectification Type
	F
	
	F
	
	Choose H for Half Wave Rectifier and F for Full Wave Rectification from the 'Rectification' drop down box at the top of this spreadsheet

	
	
	
	
	
	

	ENTER LinkSwitch-XT VARIABLES
	
	
	
	
	

	LinkSwitch-XT
	Auto
	
	LNK364
	
	Recommended LinkSwitch-XT device

	Chosen Device
	
	LNK364
	
	
	

	ILIMITMIN
	
	
	0.233
	Amps
	Minimum Current Limit

	ILIMITMAX
	
	
	0.268
	Amps
	Maximum Current Limit

	fSmin
	
	
	124000
	Hertz
	Minimum Device Switching Frequency

	I^2fmin
	
	
	7425
	A^2Hz
	I^2f (product of current limit squared and frequency is trimmed for tighter tolerance)

	VOR
	90.00
	
	90
	Volts
	Reflected Output Voltage

	VDS
	
	
	10
	Volts
	LinkSwitch-XT on-state Drain to Source Voltage

	VD
	
	
	0.7
	Volts
	Output Winding Diode Forward Voltage Drop

	KP
	
	
	1.39
	
	Ripple to Peak Current Ratio (0.6 < KP < 6.0). For Clampless Designs use KP > 1.1

	
	
	
	
	
	

	ENTER TRANSFORMER CORE/CONSTRUCTION VARIABLES
	
	
	
	
	

	Core Type
	EE13
	
	EE13
	
	User-Selected transformer core

	Core
	
	EE13
	
	P/N:
	PC40EE13-Z

	Bobbin
	
	EE13_BOBBIN
	
	P/N:
	EE13_BOBBIN

	AE
	
	
	0.171
	cm^2
	Core Effective Cross Sectional Area

	LE
	
	
	3.02
	cm
	Core Effective Path Length

	AL
	
	
	1130
	nH/T^2
	Ungapped Core Effective Inductance

	BW
	
	
	7.9
	mm
	Bobbin Physical Winding Width

	M
	
	
	0
	mm
	Safety Margin Width (Half the Primary to Secondary Creepage Distance)

	L
	3.00
	
	3
	
	Number of Primary Layers

	NS
	22
	
	22
	 
	Number of Secondary Turns

	NB
	
	
	N/A
	
	Bias winding not used

	VB
	
	
	N/A
	Volts
	Bias winding not used

	PIVB
	
	
	N/A
	Volts
	N/A - Bias Winding not in use

	
	
	
	
	
	

	DC INPUT VOLTAGE PARAMETERS
	
	
	
	
	

	VMIN
	
	
	233
	Volts
	Minimum DC Input Voltage

	VMAX
	
	
	375
	Volts
	Maximum DC Input Voltage

	
	
	
	
	
	

	CURRENT WAVEFORM SHAPE PARAMETERS
	
	
	
	
	

	DMAX
	
	
	0.22
	
	Maximum Duty Cycle

	IAVG
	
	
	0.03
	Amps
	Average Primary Current

	IP
	
	
	0.23
	Amps
	Minimum Peak Primary Current

	IR
	
	
	0.23
	Amps
	Primary Ripple Current

	IRMS
	
	
	0.07
	Amps
	Primary RMS Current

	
	
	
	
	
	

	TRANSFORMER PRIMARY DESIGN  PARAMETERS
	
	
	
	
	

	LP
	
	
	1737
	uHenries
	Typical Primary Inductance. +/- 10%

	LP_TOLERANCE
	
	
	10
	%
	Primary inductance tolerance

	NP
	
	
	156
	
	Primary Winding Number of Turns

	ALG
	
	
	71
	nH/T^2
	Gapped Core Effective Inductance

	BM
	
	Info
	1746
	Gauss
	!!! Info. Flux densities above ~ 1500 Gauss may produce audible noise. Verify with dip varnished sample transformers. Increase NS to greater than or equal to 27 turns or increase VOR

	BAC
	
	
	873
	Gauss
	AC Flux Density for Core Loss Curves (0.5 X Peak to Peak)

	ur
	
	
	1588
	
	Relative Permeability of Ungapped Core

	LG
	
	
	0.28
	mm
	Gap Length (Lg > 0.1 mm)

	BWE
	
	
	23.7
	mm
	Effective Bobbin Width

	OD
	
	
	0.15
	mm
	Maximum Primary Wire Diameter including insulation

	INS
	
	
	0.03
	mm
	Estimated Total Insulation Thickness (= 2 * film thickness)

	DIA
	
	
	0.12
	mm
	Bare conductor diameter

	AWG
	
	
	37
	AWG
	Primary Wire Gauge (Rounded to next smaller standard AWG value)

	CM
	
	
	20
	Cmils
	Bare conductor effective area in circular mils

	CMA
	
	
	297
	Cmils/Amp
	Primary Winding Current Capacity (150 < CMA <  500)

	
	
	
	
	
	

	TRANSFORMER SECONDARY DESIGN PARAMETERS 
	
	
	
	
	

	Lumped parameters
	
	
	
	
	

	ISP
	
	
	1.65
	Amps
	Peak Secondary Current

	ISRMS
	
	
	0.76
	Amps
	Secondary RMS Current

	IRIPPLE
	
	
	0.64
	Amps
	Output Capacitor RMS Ripple Current

	CMS
	
	
	151
	Cmils
	Secondary Bare Conductor minimum circular mils

	AWGS
	
	
	28
	AWG
	Secondary Wire Gauge (Rounded up to next larger standard AWG value)

	DIAS
	
	
	0.32
	mm
	Secondary Minimum Bare Conductor Diameter

	ODS
	
	
	0.36
	mm
	Secondary Maximum Outside Diameter for Triple Insulated Wire

	INSS
	
	
	0.02
	mm
	Maximum Secondary Insulation Wall Thickness

	
	
	
	
	
	

	VOLTAGE STRESS PARAMETERS
	
	
	
	
	

	VDRAIN
	
	
	584
	Volts
	Maximum Drain Voltage Estimate (Includes Effect of Leakage Inductance)

	PIVS
	
	
	65
	Volts
	Output Rectifier Maximum Peak Inverse Voltage

	
	
	
	
	
	

	FEEDBACK COMPONENTS
	
	
	
	
	

	Recommended Bias Diode
	
	
	1N4003 - 1N4007
	
	Recommended diode is 1N4003. Place diode on return leg of bias winding for optimal EMI. See LinkSwitch-XT Design Guide

	R1
	
	
	500 - 1000
	ohms
	CV bias resistor for CV/CC circuit. See LinkSwitch-XT Design Guide

	R2
	
	
	200 - 820
	ohms
	Resistor to set CC linearity for CV/CC circuit. See LinkSwitch-XT Design Guide

	
	
	
	
	
	

	TRANSFORMER SECONDARY DESIGN PARAMETERS (MULTIPLE OUTPUTS)
	
	
	
	
	

	1st output
	
	
	
	
	

	VO1
	
	
	12.00
	Volts
	Main Output Voltage (if unused, defaults to single output design)

	IO1
	
	
	0.40
	Amps
	Output DC Current

	PO1
	
	
	4.83
	Watts
	Output Power

	VD1
	
	
	0.70
	Volts
	Output Diode Forward Voltage Drop

	NS1
	
	
	22.00
	
	Output Winding Number of Turns

	ISRMS1
	
	
	0.76
	Amps
	Output Winding RMS Current

	IRIPPLE1
	
	
	0.65
	Amps
	Output Capacitor RMS Ripple Current

	PIVS1
	
	
	64.88
	Volts
	Output Rectifier Maximum Peak Inverse Voltage

	Recommended Diodes
	
	
	SB180
	
	Recommended Diodes for this output

	Pre-Load Resistor
	
	
	4
	k-Ohms
	Recommended value of pre-load resistor

	CMS1
	
	
	152.10
	Cmils
	Output Winding Bare Conductor minimum circular mils

	AWGS1
	
	
	28.00
	AWG
	Wire Gauge (Rounded up to next larger standard AWG value)

	DIAS1
	
	
	0.32
	mm
	Minimum Bare Conductor Diameter

	ODS1
	
	
	0.36
	mm
	Maximum Outside Diameter for Triple Insulated Wire

	
	
	
	
	
	

	2nd output
	
	
	
	
	

	VO2
	
	
	
	Volts
	Output Voltage

	IO2
	
	
	
	Amps
	Output DC Current

	PO2
	
	
	0.00
	Watts
	Output Power

	VD2
	
	
	0.70
	Volts
	Output Diode Forward Voltage Drop

	NS2
	
	
	1.21
	
	Output Winding Number of Turns

	ISRMS2
	
	
	0.00
	Amps
	Output Winding RMS Current

	IRIPPLE2
	
	
	0.00
	Amps
	Output Capacitor RMS Ripple Current

	PIVS2
	
	
	2.91
	Volts
	Output Rectifier Maximum Peak Inverse Voltage

	Recommended Diode
	
	
	
	
	Recommended Diodes for this output

	CMS2
	
	
	0.00
	Cmils
	Output Winding Bare Conductor minimum circular mils

	AWGS2
	
	
	N/A
	AWG
	Wire Gauge (Rounded up to next larger standard AWG value)

	DIAS2
	
	
	N/A
	mm
	Minimum Bare Conductor Diameter

	ODS2
	
	
	N/A
	mm
	Maximum Outside Diameter for Triple Insulated Wire

	
	
	
	
	
	

	3rd output
	
	
	
	
	

	VO3
	
	
	
	Volts
	Output Voltage

	IO3
	
	
	
	Amps
	Output DC Current

	PO3
	
	
	0.00
	Watts
	Output Power

	VD3
	
	
	0.70
	Volts
	Output Diode Forward Voltage Drop

	NS3
	
	
	1.21
	
	Output Winding Number of Turns

	ISRMS3
	
	
	0.00
	Amps
	Output Winding RMS Current

	IRIPPLE3
	
	
	0.00
	Amps
	Output Capacitor RMS Ripple Current

	PIVS3
	
	
	2.91
	Volts
	Output Rectifier Maximum Peak Inverse Voltage

	Recommended Diode
	
	
	
	
	Recommended Diodes for this output

	CMS3
	
	
	0.00
	Cmils
	Output Winding Bare Conductor minimum circular mils

	AWGS3
	
	
	N/A
	AWG
	Wire Gauge (Rounded up to next larger standard AWG value)

	DIAS3
	
	
	N/A
	mm
	Minimum Bare Conductor Diameter

	ODS3
	
	
	N/A
	mm
	Maximum Outside Diameter for Triple Insulated Wire

	
	
	
	
	
	

	Total power
	
	
	4.83
	Watts
	Total Output Power

	
	
	
	
	
	

	Negative Output
	
	
	N/A
	
	If negative output exists enter Output number; eg: If VO2 is negative output, enter 2


