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Abstract

In this paper, Flyback type DC/DC Switching
Converter was designed, analyzed and fabricated.
Worst Case AnalysistWCA) was performed with
Mathcad program and presents circuit simulation
results for the in-rush current limit circuit. The
value of the maximum OFF voltage stress is
131.84V, it is less than device specification{200V).
The switching frequencylnominal case) and duty
cycle at the worst case analysis are 75kHz and
34.62%,respectively. The maximum in-rush current
presents 0.5A. Those resuits show a possibility for
use in space
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2.1 Maximum Off-Voltage Stress(Vms) A4t
Vmse 283 EWAN2HAA 243 EJxX
wo] 24Z Aol 1A&0z HBHE WY
o2 EdAAHY £32 AAse FAUFO
o B d7d AH2" IRF2509 Hdl Vms 33F
S 200V oe. &3 & dAzHAA Vms
= 131.834VE 4o,

E#A ¥ Tum ratio

Np : 10(primary turn)

N13 : 13(13V Output 23 turns)

N20 : 19(20V Output 2% turns)

Nsm : 11{10V master 23 turns)

Nrush : 11{10V current limit 23 RZ&¥
turns)

Edx¥o 9.9 AY

HAg28AYg BA(Tolerance)s =25%2 &
on .29 AHYL g3 Po

Vinmax : 35V(HdYF A

Vinmin : 2V(H 42484

Vinnom : 8V(A#4E A

V13 : 13.3(10V &9) -

V20 : 205(20V £9)

VmbS : -5.125(-5V €9d)
Vsm : 10.3(10V master £¥)
Vaux : 103(10V 22 &H)

Von : 0.7(HEXFET "turn-on” Voltage)
D 15CF4Ag 2o @ AR Spike Factor)

Vms—[meax Von+[ (V204+0.7)

N20

\113 =P (VI3+0.7) +N (V13+0 7

+y‘s§’3(v5m+o.7)2]]k ' )

A9 4(1)s} 2ol HEXFETS #d Off-Voltage
stresst® 131.84VE EWAAAEH AZHQA 200Ve]s
o g 2o

22 2813534 2 Duty Cycle A4t

PWM(Pulse Width Modulation)®& 422
UCI845E AF&8o™ Timing Capacitor(CT)%
Timing Resistor(RT)2 293 F3+§ AT
4 oA s™. Timing Capacitor®] Initial
Tolerance® 10%°|™ EOL(End of Life)
Tolerancey *30%2 7t4 3 9d. =% CTH
Temperature Effects 300ppm/degCZ 3} t}.
Timing Resistor®] Initial Tolerance® 1%°l™
EOL Tolerance® *15%2 #gith ¢ RTH
Temperature Effect® 30ppm/degCZ slith
WCAE 3 874258 20T, 60T, -20C= 7}
e e 2xo g 2AAF AL duty
cycleg Adslgth 4L AHEAdY ¢
F8NMY] HLZE HLstH

20T AMe 293F34 L um on NTE,
CT = 0.001(1+0.0003*40+t)(1+0.03+EOL)

RT = 11(1+0.00005+40*t)(1+0.01*ECL)

0.825

Fred =—CTe10 S RT*10%)
=75kHz 2
1
T= frequancy =0.013 s 3)
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CT = 0.001(1+0.0003+40%t)(1+0.03+EQL)

RT = 11(1+0.00005%40*t)(1+0.01*EQOL)

Frea= (CT*18;8621§T*103)
= 71kHz R0,
T= ooy =0-0144s (5)
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Frequency = 77kHz

T = 0013¢s
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VINmin = 189V(H 283
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TR 41009 = 34.62%
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3,

- 1
Town = Vi Vinge,
T on max ViR iy Vin mie
=2.6310 % sec (13)
Tonmin

oI 100% = 20.25%  (14)

HA wrn-on AL 263pxsoln olwe Hi

duty cycle 20.25%°]t}.
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13vEg A 13¥0.5V 132V
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0VE4E <50mV 120mV
13vE4geE {BmV 135mV
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