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Rev.1.1; CopWight Power Continuous/Discontinuous Flyback
Integrationy 2007 INPY, INFO PUTPUT UNIT Transformer Design Spreadsheet
ENTER APPLICATIONVARIABLES Seminar Example
VACMIN 85| Volts Minimum AC Input Voltage
VACMAX 265 Volts Maximum AC Input Voltage
fL 50 Hertz AC Mains Frequency
VO 5.00 Volts Output Voltage (main)
PO_AVG 30.00 Watts Average Output Power
PO_PEAK 50.00 50.00 Watts Peak Output Power
n I 081} %/100 Efficiency Estimate
z 050 Loss Allocation Factor
VB 15 Volts Bias Voltage
tC 3.00 mSeconds | Bridge Rectifier Conduction Time Estimate
CIN 120 uFarads Input Filter Capacitor
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ENTER TGFSVRH-HX VARIABLES

TOP Switch-HX | TOP258M| Universal/ Peak 115 Doubled/230V

E[ji]ﬁz kHz Chosen Device T N Power Qut 35 W/92W 48W
ﬁ66 kHz External llimit reduction factor

Kl (KI=1.0 for default ILIMIT, KI <1.0 for lower ILIMIT)
FFoamE ILIMITMIN_EXT 2.790 Amps Use 1% resistor in setting external ILIMIT )

\M% 3210 Amps Use 1% resistor in setting external ILIMIT
Frequen Only half frequency option available for P, G and M
- (F)=132kHz, package devices. For full frequency operation

VOR (ﬁgﬂﬁﬂj (H)=-66kHz H H choose Y package.

RE) REHR
SN

TOPSwitch-HX Switching Frequency: Choose

E(J ng 66000 Hertz between 132 kHz and 66 kHz
58400 Hertz TOPSwitch-HX Minimum Switching Frequency
72600 Hertz TOPSwitch-HX Maximum Switching Frequency
FF Full Frequency, Jitter enabled
iﬁ'ﬂj &%IE VOR Volts Reflected Qutput Voltage
T'j EEE (X‘J‘ %M 10 Volts TOPSwitch on-state Drain to Source Voltage
g &,’gmﬁo 5 VD - Valts Output Winding Diode Forward Voltage Drop
v X‘J‘PN‘—’* *& 0.70 Volts Bias Winding Diode Forward Voltage Drop
’ “H— Ripple to Peak Current Ratio
EE{EO.7 V) KP | 0. (0.3 <KRP < 1.0:1.0< KDP<6.0)

KB ERZ R 7

24 B V. 7] e VOL TAGE STRESS PARAMETERS

‘Maximum Drain Voltage Estimate (Includes Effect of Leakage

VDRAIN 575 Volts Inductance)
PIVS 26 Volts Qutput Rectifier Maximum Peak Inverse Voltage
PIVB 74 Valts Bias Rectifier Maximum Peak Inverse Voltage
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PROTECTION FEATURES
LINE SENSING
VUV_STARTUP
VOV_SHUTDOWN

RLS

OUTPUT OVERVOLTAGE

VZ

RZ

OVERLOAD POWER LIMITING

Overload Current Ratio at VIMAX
Overload Current Ratio at VMIN
ILIMIT_EXT_VMIN
ILIMIT_EXT_VMAX

RIL

RPL

THEBE BB ERMARE R

/ﬁﬂ%%ﬂ—l

—

95 Volts
445 Volts

DC Bus Voltage at which the power supply will start-up
DC Bus Voltage at which power supply will shut-down

4.0 M-ohms

27 Volts
5.1 k-ohms

ffunctionality.

|Zener Diode rated voltage for Qutput Overvoltage shutdown protection

Cutput OVP resistor. For latching shutdown use 20 ohm resistor instead

12

Infa 1.47
1.80 A
1.46 A

that the current limit should be 20% higher than peak primary current at
VIMAX

“Your margin to current limit at low line is high. Reduce Kl to 0.82 (if
xternal Current limit at YMIN

xternal Current limit at YIMAX

7.94 k-ohms
8.12 M-ohms

rrent limit/Power Limiting resistor.
er Limiting resistor

/
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ENTER TRANSFORMER C&ICONSTRUCTION VARIABLES
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Core Type Core Type

Core EEL28 PIN: PCAOEE28/3311-Z

Bobbin EEL28 BOBEIN PiN: 219

AE 0.86 cm"2  Core Effective Cross Sectional Area

LE 7.34 cm Core Effective Path Length

AL 3060 nH/T"2 Ungapped Core Effective Inductance

BW 219 mm Bobbin Physical Winding Width

Safety Margin Width (Half the Primary to

M 310 mm Secondary Creepage Distance)

L 2.00 MNumber of Primary Layers

NS \Number of Secondary Turns
—4 N son o mair U
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CURRENT WAVEFORM SHAPE PARAMETERS
DMAX 0.57 Maximum Duty Cycle (calculated at PO_PEAK)
1AVG 0.44 Amps Average Primary Current (calculated at average output power)
- |!H REDUCE Ip=<1.81 Increase VOR, OR reduce KP, Increase Kl, Increase CIN {or VMIN) OR
P Warning) 1.69 Amps use larger TOPSwitch-HX
IR 1.86 Amps Primary Ripple Current (calculated at average output power)
IRMS 0.59 Amps Primary RMS Current (calculated at average output power)
TRANSFORMER PRIMARY DESIGN PARAMETERS
LP 962 uHenries Primary Inductance
LP Tolerance 10 Tolerance of Primary Inductance
NP 55 Primary Winding Number of Turns
NB 9 Bias Winding Number of Turns
ALG 323 nH/T*2 Gapped Core Effective Inductance
BM Warning| 3457 Gauss Operating flux density should be below 3000 Gauss, Increase tumns OR increase core size
BP Warning] 4326 Gauss I REDUCE BP=4200 (increase NS smaller TOPSwitch, larger Core.increase KP)
BAC 864 Gauss AC Flux Density for Core Loss Curves (0.5 X Peak to Peak)
ur 2069 Relative Permeability of Ungapped Core
LG 0.30 mm Gap Length (Lg = 0.1 mm)
BWE 15.7 mm Effective Bobbin Width
oD 0.29 mm Maximum Primary Wire Diameter including insulation
INS 0.05 mm Estimated Total Insulation Thickness (= 2 * film thickness)
DIA 0.24 mm Bare conductor diameter
AWG 3 AWG Primary Wire Gauge (Rounded to next smaller standard AWG value)
CM 81 Cmils Bare conductor effective area in circular mils
CMA 138 Cmils/Amp I! Il INCREASE CMA=200 (increase L(prlmﬂ'_\ayers}.decrease NS.\Erqer Core)
Primary Current Density (J) 14.861 Amps/mm"2 !l Decrease current density Use larger wire diameter, increase L or increase core size.
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TRANSFORMER SECONDARY DESIGN PARAMETERS (MULTIPLE OUTPUTS)

1st output
VO1 5.00 5 Volts Qutput Voltage
101_AVG 1.00 1 Amps Average DC Qutput Current
PO1_AVG 5.00 Watts Average Output Power
VD1 0.5 Volts Qutput Diode Forward Voltage Drop
NS1 3.00 Qutput Winding Number of Turns
ISRMS1 1.706 Amps Qutput Winding RMS Current
IRIPPLE1 1.38 Amps Qutput Capacitor RMS Ripple Current
Qutput Rectifier Maximum Peak Inverse
PNVS1 20 Volts \oltage
Output Winding Bare Conductor
CMS1 341 Cmils minimum circular mils
Wire Gauge (Rounded up to next larger
AWGESE1 24 AWG standard AWG valueg)
DIASA 0.51 mm IMinimum Bare Conductor Diameter
Maximum Qutside Diameter for Triple
0ODS1 523 mm Insulated Wire
2nd output
V02 12.00 Volts Qutput Voltage
102_AVG 2.00 Amps Average DC Qutput Current
PO2_AVG 24 00 Watts Average Quiput Power
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EEL28 E 2|
1 + 6 = A Primary Winding (Section 2)
Pri-2, 37T 1200V, 4T =
1x #27 AWG X 2 x #25 AWG = 12V 5
2 3,9
i - i 5V 7
- 8,9
T 27 WG 500V, 3T
3 . 3 x #25 AWG 1 % Bias Winding
7 5
% % Primary Winding (Section 1)

KEY v 5
Pri-1 = Primary Winding (Section 13 ?lﬂ?ﬁg LWG REv
Pri-2 = Primary Winding (Section 2) 4 X @ Mechanical start of winding (also denotes electrical phase)

% Direction of winding (elockwise)

v Winding Instruction

Use 3.10 mm rargin (itern [3]) on the left side. Use 3.10 mm margin {itern [3]) on the right side.

Primary Winding {(Section 1)

Start on pin{s) 3 using itern [5] at the start leads and wind 37 turns {x 1 filar) of itern [7]in 1 layer(s) from
left to right, On the final layer, spread the winding evenly across entire bobbin, Finish this winding on pin{s)
using itemn [5] at the finish leads,

Aadd 1 layer of tape, itemn [4], for insulation.

Bias Winding

Start on pin{s) 5 using itemn [5] at the start leads and wind 2 turns {x 1 filar) of itern [§]. Wind in same
rotational direction as primary winding, Spread the winding evenly across entire bobbin, Finish this winding
on pins) 4 using itern [5] at the finish leads.

Add 3 layers of tape, item [4], for insulation,

Secondary Winding

Start on pin{s) §,2 using itemn [5] at the start leads and wind 3 turns (x 3 filar) of itemn [8]. Spread the
winding evenly across entire bobbin. Wind in same rotational direction as primary winding. Finish this winding
Anoninisy 7 osinn itern 157 at the finich leads
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