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A Dissipador de Calor;
JResisténcia Térmica;
JFonte Regulada: Temperatura da Juncdo sem Dissipador de Calor;
JFonte Regulada: Temperatura da Juncdo com Dissipador de Calor;
JFonte Chaveada: Perdas por Conducdo e Chaveamento;
(JFonte Chaveada: Temperatura da Juncdao sem Dissipador de Calor;
JFonte Chaveada: Temperatura da Juncao com Dissipador de Calor.
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Dissipador de Calor

(JQuando as condicdes de operacdao ndo permitem que a temperatura de juncao
dos dispositivos de regulacdao/chaveamento permanecam dentro de limites
seguros, € necessario acrescentar um dissipador de calor ao projeto.
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Dissipador de Calor

JResisténcia Térmica.

Ry = 0 1
_ar i
P L
AT =T, — T,
— Ta
Rihjc Rihc-a I
P=VI
Rgja = Rgjc + Roca
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction-to-Case Reuc 1.92 “C/W
Thermal Resistance, Junction—-to-Ambient Raya 62.5 "CIW
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Escela de Engenbaria de Lorena

JFonte Regulada: Temperatura da Juncao sem Dissipador de Calor

V; =40V o1 V, =20V AT
TIP120 . P=VI=(40-20)2=40W Ry = —
include TIP120.lib P
.tran 0 83.333ms 0 100us —
y Rgja = 62,5°C/W e
R1 § — 4 a
962 393 = = = °
. AT = Rg;oP = 62,5 x 40 = 2500 °C
.
Q2 > 2A T; = AT + T, = 2500 + 25 = 2525 °C
LT u
BCS46B BZX84CTV5L
R3 R2
140 328
TIP120 v v
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction-to-Case Reuc 1.92 "C/W
Thermal Resistance, Junction—-to-Ambient Raya 62.5 "CW
Operating and Storage Junction, Temperature Range T Tetg —65to 4&'15[]\,‘ “C
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JFonte Regulada: Temperatura da Juncao com Dissipador de Calor

V; =40V a1 Vo =20V AT
TIP120 _ _ n P=VI=(40-20)2=40W Rg = ?
.include TIP120.lib
.tran 0 83.333ms 0 100us
A R1§ Rgja = Rgjc + Roca AT =T, — T,
@ 962 393
H/R' Considerando T, = 60 °C:
D5
Q2 ) : A T;—T, 150 — 60
BC546B B7XBACTVEL Rojamax = = = 2,25 °C/W
R3 R2 p 40
140 328 . , . .
E necessario encontrar um dissipador de calor com:
TIP120 v v

RQCA = RQ]Amax - RQ]C == 2,25 - 1,92 == 0,33 OC/W
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction-to-Case Reuc 1.92 "C/W
Thermal Resistance, Junction—-to-Ambient Raya 62.5 "CW
Operating and Storage Junction, Temperature Range T Tetg —65to 4&'15[]\,‘ “C
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Dissipador de Calor
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JFonte Regulada: Temperatura da Juncao com Dissipador de Calor

V, =40V Qi V, =20V
TIP120
.include TIP120.lib
tran 0 83.333ms 0 100us
R4
R1 §
962 393
Vi
RI
- i
Q2 ) 2A
T u
BC546B BZX84C7V5L
R3 R2
140 328

TIP120 <~

THERMAL CHARACTERISTICS

N

E necessario encontrar um dissipador de calor com:
RQCA == RB]Amax - RG]C == 2,25 - 1,92 == 0,33 c‘C/VV

15

RQCA == 0,3 OC/W

M (1:2)

(27 x 10)=270

10

40

|

10

300

Characteristic Symbol Max Unit
Thermal Resistance, Junction-to-Case Reuc 1.92 "C/W
Thermal Resistance, Junction—-to-Ambient Raya 62.5 "CW
Operating and Storage Junction, Temperature Range T Tetg —65to 4&'15[]\,‘ “C

= =
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(JFonte Chaveada: Perdas por Conducao e Chaveamento

Perdas por chaveamento (P,;,)

+V,
I N
- I.V: 1 .:_S" _T_ Vout Ly tr VbSmax = Yinmax T Vour + Vp)N
:CEE'E‘E! ﬂ E % Perdas por
1 & T Vs Vbs = Rpson)Ip

| conducao (P.,)
L__. lID % co
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JFonte Chaveada: Perdas por Conducdo e Chaveamento

Perdas por conducao:
Perdas por chaveamento (P,,)

Feo = RDS(on)IINmZD

N
tr Ly Vbs,ay = Vinmax + Vour + VoIN Perdas por chaveamento (¢, ):
Perdas por
V _
- Condugéo (PCO) Vps = RDS(on)ID PCh(tT) 2 VDSmaXIDmaXtTfSW
>t Perdas por chaveamento (ty):
I — I — INmax
Dmax - Pmax - D -
—_— PCh(tf) - 2 VDSmaxIDmaxtffSW
Ip
MT - 0
>t Pcp, = Pep(ty) +Pch%)
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Dissipador de Calor

EIFonte Chaveada:

Temperatura da Juncao sem Dissipador de Calor

EEL-CSH

Escela de Engenbaria de Lorena

PWL(0 0 10u 38 20u 0) DM5 R4 Kilplsla1
200K - lC1 1N4148 l 20 o STW1 1 N M80
24Meg LOPF C§2pF Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
: R5
Vin R12
N EN/UVLO DCM Ros(on) rSet:it:t:at:]ré\;n-source on Vag= 10V, Ip=5.5 A 0.35 |l 0.40 \, Q
249K R11 —
CAF\/\— Vin_sense FB tyon) |Turn-on delay time - - 22 ns
20k U1 R6 tr Rise time ;Dﬁ:?lv,\:‘[)_i(s) f:_’ (1 7:: _ ns
R9 Vref INTV tyom | Turn-off delay time G F TGS_ 46 ns
e e c4 t; Fall time (see Figure 17) 15 ns
gmpF ‘
S +—Vin > Ctri1 LT Gate STW11NM80
.|cin ~
R10 Perda por conducao:
;E T cii2 sense include 1N5388B.lib 2
D1 D2 ncluae il — —
— LT3798 include MBRS3200.ib Rs Feo 0,4 x 0,1226° x 0,25 1,5 mW
MUR460MUR460 Ctri3 Comp+ tran 20ms
V1 *x R7 C5
| O | 10k T‘““F Perda por chaveamento (t,):
— OVP Comp- Dout
SINE(0 125.9 600)
Ds D4 R8 = _ Cout MBRS3200 > 410 x 0,981 -9 3
24.9k cs Ls P, (t,) = X 17 X 1077 x 150 X 10° = 513 mW
MUR460MUR460 @.22% 2
D = 0,25 Ip_.. =981 mA VDSmax =410V Perda Total:
Protar = 1,5 mW 4+ 513 mW = 514,5 mW
fs = 150 kHz I =122,6 mA
SWmaX INmaX
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JFonte Chaveada: Temperatura da Juncdo sem Dissipador de Calor

PWL(0 0 10u 38 20u 0) D5 R4 K1LpLsLa1
Ty < - -
o i e l / - Perda Total:
= c2
5 avieg LOPF 220F Protqr = 1,5 mW + 513 mW = 514,5 mW
Vin R12 RS
EN/UVLO DCM
R3
249K R11 %/ 1N5388B
CAF\/\— Vin_sense FB
y - STW11NM80
R9
Vref INTVce Value
4.7uF Symbol Parameter Unit
@ ¥ ‘ D2PAK | TO-220FP | I2PAK | TO-220 | TO-247
y—Vin > Ctri1 LT Gate STW11NM80 . — ==
i ‘ Thermal resist tion- .
N Cin =10 H[hj_case mairma resistance junction-case 0.83 36 lg_8§\l C/W
31.6k 1 - — =~
g; Ctri2 Sense 3 Thermal resistance junction- .
D1 | D2 include 1N5388B lib Riia | armpiont oy 62.5 l\ 50 )| “CW
— e include MBRS3200.lib Rs — = ==t
MUR460MURZ60 cti3 Comp+ tran 20ms Ty Operating junction temperature 65 td,1 50 \l oc
VA #x R7 C5 Tstg Storage temperature o
N 10k 0.1pF |
! i F—ovp Comp—j g s AT
SINE(0 125.9 600) Ve GND Dout R —cp OC/W R
D3 D4 R8 R = -
Nek |co Cout MBRS3200 | 6]A 0 p
Loz AT = Ry, 4P = 50 x 0,5145 = 25,7 °C
IR A i
D = 0,25 Ip. .. =981 mA Vps.... =410V — 4 fa
max max — —_ —_ o
T; = AT + T, = 25,7 + 60 = 85,7 °C
fow,.., = 150 kHz I, = 122,6 mA
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EIFonte Chaveada: Temperatura da Juncao com Dissipador de Calor

PWL(0 0 10u 38 20u 0) DM5 . L Re K1LpLsLa1
200K - lC'] 1N4148 Lzz 20 o Perda TOtaI.
5 avieg LOPF 220F Protqr = 1,5 mW + 513 mW = 514,5 mW

Vin R12

STW11NM80
zﬁzi R11 _ ~ 1N5388B Valve
A 25K Vin_sense FB Symbol Parameter Unit
Ro U1 R6 D2PAK | TO-220FP | IPPAK | TO-220 | TO-247
Vref INTVce ca R Thermal resistance junction-case 0.83 36 ,6_53\’ “C/W
l gmuF ‘ " max ' _ AN
o S et LY cae STW11NM80 Rinja ;’:;‘;’:ﬂ resistance Junetion- 62.5 (50 | ccw
.| Cin ; -
R10 T, Operating junction temperature SRR .
g; 31.6k Ctri2 Sense - - ? Tsig Storage temperature 00 td\1\5(’) / ¢
D1 D2 include 1N5388B.lib
— LT3798 iinclude MBRS3200.lib Rs
MUR460MUR460 ctri Comp+ tran 20ms | L. AT
Vi e 7 cs ~ Para limitar a temperatura em 70 °C: Ry = =
--—(i b 0.1uF |
——{OVP Comp- | — o
SINE(0 125.9 600) Ve SND Dout R9]C = 0,83 °C/W
D3 D4 RS -
200k |08 s T R Ti—Ta _70-60 19,4 °C/W AT =Tj —Tq
MUR460MURA460 0.22uF = — = ,
$ M B]Amax P 0’5 145
D = 0,25 Ip,., =981 mA VDsmax =410V E necessario encontrar um dissipador de calor com:
fSWmax = 150 kHz IINmax = 122,6 mA Rgca = RO]Amax — RQJC =194 - 0,83 = 18,6 °C/W
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JFonte Chaveada: Temperatura da Juncdo com Dissipador de Calor

R1 PWL(0 0 10u 38 20u 0) D5 R K1LpLsLa1 AT
200K | o = ot 1N4148 Lﬂ 20 ° Para limitar a temperatura em 70 °C: Ry = —
2 4Meg LONF 22pF P
Vin R12 RS RQ]C = 0,83 OC/W
EN/UVLO DCM
22k . — — .
245K R11 R =TJ Ta=70 60:194OC/W AT =T;—Tq
CAF\/\— Vin_sense FB 6JAmax p 05145 ’
25Kk 1 R6 )
Rg Z ’ . . .
l vref 'Nch—Tm E necessario encontrar um dissipador de calor com:
47yF
r@ et LY Gate v ‘ STW11NM80 Roca = Rojamax — Rejc = 19,4 — 0,83 = 18,6 °C/W
.| Cin :
R10 |
;E 31.6k Ctri2 Sense
01 | D2 include 1N5388B lib
— LT3798 iinclude MBRS3200.lib Rs
MUR460MUR460 Ctri3 Comp+ tran 20ms
V1 owx R7 C5
10k
! ( > i F——ovpP Comp- j F
SINE(0 125.9 600) s =iE | Dout
D3 D4 E?ggk LCS L RL Cout MBRS3200 06
MUR460MUR460 0.224F 12 i Lﬂ 10 -~
L X T = [-
_ _ _ [--]
D = 0,25 Ip,.. =981 mA Vbsax = 410V + i
=‘EEEEEE_-%I_-_L2 o 20
fsw., = 150 kHz IiN. = 122,6 mA
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