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APPENDIX

APPENDIX 1: Type of Ferrite Core

Core | Ac (cm?) | Ay (€mP) | le (cm) | It (cm) ]| ve(cm®) | AcAy (cm’)
E-20 0,312 0,26 4,28 3,8 1,34 0,08
E-30/7 0,60 0,80 6,7 5,6 4,0( 0,48
E-30/14| 1,20 0,85 6,7 6,7 8,00 1,02
E-42/15] 1,81 1,57 9,7 8,7 17,10 2,84
E-42/20| 2,40 1,57 9,7 10,5 23,30 3,77
E-55 3,54 2,50 11,2 11,6 42,50 8,85

Ae - central surface.

Ay — window surface.

le — magnetic length.

l; - turn medium length.
Ve — ferrite volume.




APPENDIX 2: Wires Diameter

Copper | Copper | Isolated | Isolated AMP.
AWG | Diameter| Surface | Diameter | Surface OHZI\S%éCM OHl'(\)/IOSo/gM for
(cm) (cn?) (cm) (cnf) 450A/cnf

10 0,25¢ ]0,05262(| 0,27 |0,05857:| 0,00003: | 0,00004- | 23,67¢

11 0,231 0,04172¢| 0,244 |0,04673¢| 0,00004. | 0,00005! | 18,77¢

12 0,20¢ ]0,03309:| 0,21¢ |0,03730!| 0,00005. | 0,00007( | 14,89:

13 0,18: |0,02624.| 0,19¢ |0,02979:| 0,00006! | 0,00008( | 11,80¢

14 0,165 |0,02081:] 0,174 |0,02380(| 0,00008: | 0,00011: | 9,36%

15 0,14f ]0,01650+] 0,15¢ |0,01¢021| 0,00010- | 0,00014( | 7,42

16 0,12¢ ]0,01308¢{] 0,13¢ |0,01520"| 0,00013. | 0,000171 | 5,89(C

17 0,11f |0,01037¢] 0,12¢ |0,01216:| 0,00016! | 0,00022: | 4,671

18 0,10z |0,00823:] 0,111 |0,00973!| 0,00020! | 0,00028( | 3,704

19 0,091 10,00652°| 0,10C |0,00779:| 0,00026- | 0,00035: | 2,937

20 0,081 ]0,00517(] 0,08¢ |0,00624:| 0,00033: | 0,00044' | 2,32¢

21 0,072 |0,00410!] 0,08C |0,00500| 0,00042(| 0,00056: | 1,84i

22 0,06¢ |0,00325!] 0,071 |0,00401:| 0,00053( | 0,00070i | 1,46%

23 0,057 ]0,00258.] 0,064 |0,00322:| 0,00066: | 0,00089: | 1,162

24 0,051 ]0,00204| 0,057 |0,00258(| 0,00084. | 0,00112! | 0,921

25 0,04 10,00162] 0,051 |0,00207¢| 0,00106. | 0,00141!| 0,731

26 0,04C 10,00128| 0,04¢ |0,00167:| 0,00133!| 0,00178! | 0,57¢

27 0,03¢ |0,00102:] 0,041 |0,00134:| 0,00168! | 0,00225( | 0,45¢

28 0,032 | 0,000810 0,037 | 0,001083 0,002129| 0,00284% 0,364
29 0,029 | 0,00064R 0,033 | 0,000872 0,002685| 0,003587 0,289
30 0,025 | 0,000509 0,030 | 0,000704 0,003386| 0,004523 0,229
31 0,023 | 0,000404 0,027 | 0,00056% 0,004269| 0,005704 0,187
32 0,020 | 0,000320 0,024 | 0,000459 0,005384| 0,007192 0,144
33 0,018 | 0,000254 0,022 | 0,000371 0,006789| 0,009070 0,114
34 0,016 | 0,00020p0 0,020 | 0,000300 0,008560| 0,011437 0,091
35 0,014 | 0,00016D0 0,018 | 0,000243 0,010795| 0,014422 0,077
36 0,013 | 0,000127 0,016 | 0,000197 0,013612| 0,01818¢6 0,057
37 0,011 | 0,000100 0,014 | 0,000160 0,017165| 0,022932 0,045
38 0,010 | 0,000080 0,013 | 0,000130 0,021644| 0,028917 0,036
39 0,009 | 0,000068 0,012 | 0,00010¢ 0,027293| 0,036464 0,028
40 0,008 | 0,000050 0,010 | 0,00008¢ 0,034417| 0,04598]1 0,023
41 0,007 | 0,000040 0,009 | 0,000070 0,043399| 0,057982 0,018




APPENDIX 3: Output Capacitor Life Time
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APPENDIX 4: Output Capacitor Capacitance
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EPCOS

B41851

Standard series — 105 °C

Technical data and ordering codes — B41851

Cq Case ESR..x |[ESR.a |Zmex lac.h | s, mac Ordering code
120 Hz  |dimensions [120Hz [10kHz |100kHz |[120 Hz |120 Hz |(composition see
20 °C dxl 20°C |20°C |20°C 105°C |85°C |below)
uF mm Q Q Q mA mA
Ve=35VDC
33 5 xM 7.0 5.40 5.0 75 105 B41851A7336M" ™"
47 5 =M 4.9 3.80 3.5 93 130 B41851A7476M"**
68 6.3 x 11 3.4 2.60 24 | 110 155 B41851A7686M"""
100 8.3 x11 2.3 1.80 1.7 | 150 210 B41851F7107M***
150 8 x11.5 1.5 1.20 1.1 210 295 B41851A7157M"**
220 8 =115 1.1 0.81 0.75| 270 380 B41851F7227M**

270 10 =125 0.86 0.66 0.61| 300 420 B41851A7277M"**
330 10 =125 0.70 0.54 0.50| 350 490 B41851A7337M*"

470 10 =16 0.49 0.38 0.35| 460 645 B41851A7477M"**
560 10 =20 0.41 0.32 0.30| 540 755 B41851A7567M"*"
G680 10 =20 0.34 0.26 0.24| 590 825 B41851A7687M* "
1000 12.5 x 20 0.23 0.18 0.17| 810 1135 B41851F7108M***
1500 16 =20 0.15 012 0.11| 980 1370 B41851F7158M**"
2200 16 =25 0.12 0.09 0.09] 1260 1765 B41851F7228M"™™
3300 16 =315 0.09 Q.07 0.06 | 1500 2100 B41851F733sM*™*
4700 18 x 35 0.07 0.05 0.05| 1780 2490 B41851K7478M"*"
6800 18 x40 0.06 0.05 0.04 | 2000 2800 B41851K7688M" "




APPENDIX 5: Mosfet characteristics
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Thermal Resistance
-t Paameter | Min. | Typ. | Max, | Unils |
Rajc Junction-to-Case — — 2.3
Rucs Case-to-Sink, Flat, Greased Surface — 0.50 — “Cw
| Raua Junction-to-Ambient — — 62
8 a8 Ip = 1.44
=
_g 3.0
& p
= 2.9 7
O = //
gg 2.0 v VDSS= 1000V
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Ty, Junction Temperature {°C)

Fig 4. Normalized On-Resistance
Vs. Temperature

Absolute Maximum Ratings

lo @ To=25°C | Continuous Drain Current, Vgs @ 10V
lo @ Te=100°C | Continugus Drain Curent, Vas @ 10V
Drain Current @
e

| [ Linear Derating Factor

Vag | Gate-lo-Source Voltage

Eas | Single Pulse Avalanche Energy &

[P [ Avalarche Current ©
[Ean | Repetilive Avalanche Energy @

didt Peak Digde Recovery dvidt @

Ts Operaling Junclion and

Tara Storage Temperature Aange .
| |Sokdering Temperature, for 10 seconcs |‘77
o | Mounting Torque, 6-32 o M3 sarew 10Bkin (LI Nm |

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Paramater Min. | Typ. | Max. | Units Test Conditions
Viprwss Draln-to-Source Breakdown Vollage 1000 | — m— V| Vag=0V, Ip= 250pA
AVisrioss/AT,| Breakdown Voltage Temp. Coefficient — | 12 — | V#C | Reference to 25°C, Ip= 1mA
Rpsion Static Drain-to-Source On-Resistance — | — 11 0 | Vas=10V, Ir=0.84A @
Vasiy Gate Threshold Voltage 20 | — | 40 | V| Vos=Vas, lo= 250uA
Gts Forward Transconductance 1.0 — — S | Vps=50V, lp=0.84A @
loss Drain-to-Source Leakage Current — — [ 100 A Vos=1000V, Ves=0V
— —_ 500 Vps=800V, Vas=0V, T=125°C
less Gate-to-Source Forward Leakage — — | 100 A Vag=20V
Gate-to-Source Reverse Leakaf —_ — | -100 Vigg=-20V
Cly Total Gate Charge — — 38 lo=1.4A
Qg Gate-to-Sgurce Charge — — | 48 | nC |vps=400V
Choar Gate-to-Drain ("Miller"} Charge — - 22 Vigg=10V See Fig. 6 and 13 @
Laians | Tum-On Dalay Time — 9.4 — Voo=500V
te | Rise Time =7 =1 5 |e=taa
Latatn Turn-Off Delay Time — 58 — Re=180
1 Fall Time | — 31 — Ro=3700 Sae Figure 10 @
Lo Intemal Drain Inductance — | 45 | — gwﬁ;&fs &
I nH | from ,&l-
|Ls Intemal Source Inductance — s | — and canter of -—§
| dig contact 8
[Ciss Input Capacitance — | 500 | — Vas=0V
Coss Output Capacitance — | 52 | — | pF |Vpe=25V
Cres Reverse Transfer Capacitance — 17 —_ ‘ f=1.0MHz See Figure 5




APPENDIX 6: Heat sink 2816 characteristics

Codigo : HS 12643

Dimensoes aproximadas: 126 x 43 mm
Perimetro: 900 mim
Resisténcia Térmica: 172 °C ¢ W7 4~
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Ve must dividedresults by two hecause thermical resistance is giving for
400mm whereas the heat sink use is halfthis value.
Thus the heat sink is abble to evacuate 12.5%

APPENDIX 7: Heat sink 3512 characteristics

Dimensoes aproximadas: 35 x 12 mm &\\J‘
Perimetro: 183 mm =2
Resisténcia Térmica: 8,35°C/ W/ 4” 2/
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APPENDIX 8: Integrated circuit UC 3525

__| | Unitrode Products

from Texas Instruments

UC1525A/27A
UC2525A/27TA
UC3525A/27A

Regulating Pulse Width Modulators
FEATURES

8 to 35V Operation

5.1V Reference Trimmed to £1%
100Hz to 500kHz Oscillator Range
Separate Oscillator Sync Terminal

Adjustable Deadtime Control

Internal Soft-Start

Pulse-by-Pulse Shutdown

Input Undervoltage Lockout with

Hysteresis

Latching PWM to Prevent Multiple

Pulses

Dual Source/Sink Output Drivers

BLOCK DIAGRAM

DESCRIPTION

The UC1525AM152TA series of pulse width medulator integrated circuits are de-
signed to offer improved performance and lowered external parts count when
used in designing all types of switching power supplies. The on-chip +5.1V ref-
erence is timmed to +1% and the input common-mode range of the error ampli-
fier includes the reference voltage, eliminating external resistors. A sync input to
the oscillator allows multiple units to be slaved or a single unit to be synchro-
nized to an external system clock. A single resistor between the Ct and the dis-
charge terminals provides a wide range of dead-tme adjustment. These
devices also feature built-in soft-start circuitry with only an external timing ca-
pacitor required. A shutdown terminal controls both the soft-start circuitry and
the output stages, providing instantanecus turn off through the PWM latch with
pulsed shutdown, as well as soft-start recycle with longer shutdown commands.
These functions are also controlled by an undervoltage lockout which keeps the
outputs off and the soft-start capacitor discharged for sub-normal input volt-
ages. This lockout circuitry includes approximately 500mV of hysteresis for jit-
ter-free operation. Another feature of these PWM circuits is a latch following the
comparator. Once a PWM pulse has been terminated for any reason, the out-
puts will remain off for the duration of the period. The latch is reset with each
clock pulse. The output stages are totem-pole designs capable of sourcing or
sinking in excess of 200mA. The UC1525A output stage features NOR logic,
giving a LOW output for an OFF state. The UC1527A utilizes OR logic which
results in a HIGH output level when OFF.
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APPENDIX 9: Representation of the electrical circit on PSIM
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