Appendix 2

Final Construction of Amplifier Head
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FPS Design Assistant for ANSI4E

] Ver 1.00 be H.5 Chai
FAIRCHILD - . e
] are the input parameters

SEEMICONMOUCTOR™ Hed cells sre the cutput parameters

1. Define the system specifications
Minimum Line voltage (V™"

Maximum Line voltage (Vj.."™)
Line frequency (f_)

1st output (Vo1) ; regulated by feedback
2nd cutput (Va2)
3rd output (Vo3)
4th output (Vod)
Sth output (Vo5)

Maximum output power (P_) =
Estimated efficiency (Eg)
Maximum input power (P;,) =

DC link capacitor {Cogl uF
Minimum DC link voltage (Vg™ = 125 v
Maximum DC link voltage (Vp™)= 194 v
Output voltage reflected to primary (Vgg) 126V
Maximum nominal Drain voltage (V3" = 220 v

4. Determine transformer primary side inductance (Lm)
Drain voltage falling time (T:)

Minimum Switching frequency of FPS (i) kHz
Maximum duty cycle (Dpe) = 04y
Primary side inductance (L) = 500 (uH
Meximum peak drain current (1,>) = 474 A
RMS drein current (Ig, ") = 188 A

Typical current limit of FPS (I )
Minimum Iy considering tolerance 228 A > 4.74 A

Maximum flux density swing in normal mode ( Np= 4225 T
—> N> 421BT

Cross sectional area of core [A,) mm”~

Maximum flux density in transient (B.,.)



Minimum primary turns (N, ™= 4227

7. Determine the number of turns for each output and Vec drop circuit
Va2 in standby mode (V2™

W W= 13 V in normal mode

Ve auxiliary voltage drop ratio (Kgo) =
Minimum V, in standby mode (V™)
V, in narmal mede (V™™ =

Winding for Va (24.9V) 25 ==
Winding for Vol (18V) | P T
Winding for Va2 (12.6V) 20 => 2(T

Winding for Vo3 (260V) 85 2 => 85 T

Winding for Vod (18V) 70 = IT

Winding for Vas (V) 00 = aT

Number of turns for prmary winding (N 1= 48 4227
——>enough turns

Ungapped AL value (AL) _£:1H-"T2

Gap length (G) ; center pole gap = 004108 mm

Maximum operating current of FPS (l,,) mA

MOSFET input capacitance (C.,.) pF

Breskdown voltage of Voo zener diode W

Current consummed by FPS (lcc) = ﬂmﬁ. at OGN kHz

Vee drop resistor (Rec) ki < 1 ke

Power dissipation of Ree = o1 w

B, Determine the startup resistor

Maximum Startup current of FPS (1.} ul,

Startup resistar ko < F82 ko
Effective Voo capacitor (Ce) uF

Maximum dissipation in startup resistor = 0Do3 w at  137.5 Vac
Maximum startup time (T,™) = 286 s at  103.5 Vac

8 Determine the wire diameter for each winding

Diameter = -
Primary winding 18 A 48
Winding for Vec (24.9V) 01 A 1.4
Winding for Vol {18V / 2 5A) E0 A 5B
Winding for Vo2 (12.6V / 0.154A) 03 A 28
Winding for Vo3 (260V [ 0.025A) 01 A 20
Winding for Vod (18V [/ 2.54) 60 A 59
Winding for Va5s (V / A) RS f EEEE

Copper area (A = 38 05 \mm

Fill factor (Ks) o2



10. Choose the rectifier diode in the secondary side

o™
Rectifier diade for Ve 84 WV 010 A
Rectifier diode for Vo1 (18V / 2.54) 48 v 507 A
Rectifier diode for Vo2 (12.6V / 0.154) 24 v 0.35 A
Rectifier diode for Vo3 (260V /0.025A) Be3 v 006 A
Rectifier diede for Va1 (18V /2.54) 48 V 547 A
Rectifier diode for Vo5 (V JA) ov R A

11. Determine the ouiput capacitor

| capin) AV o)
Output capacitor for Vel (18Y / 2.54) ma B4 Al LT
Output capacitor for Vo2 (12.6V / 0.154) mab A Ot
Output capacitor for Vo3 (260V / 0.025A) ma 01 (A 01
Output capacitor for Vod (18Y / 2.54) mRE S AT
Output capacitor for Vo5 (V / A) mo SEEEE A EHEE

12. Design the synchronization network

Peak value of Sync valtage (Van™) 80V 46 <V, <12V (Vo)
Sync voltage divider resistor (R.,,) -Q

Sync voltage divider resistor (R,,2) B48 o

Effective output capacitance of MOSFET 11 nF (Coss+Cr)

Sync capacitor (C,) 29 nF

13, Design voltage drop circuit for the burst operation

Vo2 in standby mode (V™) 83V
Breakdown voltage of zener diede, Dz SV

14. Design the feedback control circuit
Control-to—output DG gain = a
Control-to—output zero (w;) = 193 krad/s => f= 4.080 Hz
Control-to—output RHP zere (w,.)= 167 4 krad/s => f.=| 26.683 Hz
Control-to—output pole (w,)= 851 redfs => f= 151 Hz
Veltage divider resistor () -kE' = . "‘;» 5
Voltage divider resistor (Rz)= 242 W2 T _ =
Opto coupler diode resistor (Ag) e 57 a:!f _T
KA431 Bias resistor {Ryas) ] s kT R, |
Feeback pin capacitor (Cg) = nFo—
Fesdback Capacitor (Ce) = nF 1 i
Feedback resistor (A=) = e
Current transfer ratio of opto coupler (CTR) %
Feedback integrator gain (w;) = B78 rad/s=> f= 108 Hz



Compensator zero (w, )= 2088 rad/s => f = 328 Hz
~ - - fwr Y= - 1o —™ F -
Compensator pele (w_ )= 16234 rad/s => f = 25885 Hz
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