MIT OpenCourseWare
http://ocw.mit.edu

6.334 Power Electronics
Spring 2007

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.



http://ocw.mit.edu/terms
http://ocw.mit.edu

—_ ,Pauoer E\QL\"I ones NCT\'Q‘R/ —’D.’Perfac\w'\lr

A HK WQMK\ \(\[\oc&.e,\\(/\,a}l and Heck %\I\K{f\%

|
I

2 MoMods of oot comoval o

’~ COV'\V\LCIXF\ TN ~_ﬁ‘c\msge‘ DQ sz %’c,o\ ™MV rw-\ Q v\.\d\
r))\'\\c)n tokes 14 CLnsay

2, Conduckion | Flow of heot ‘H\rowq\a Plasmal conduckhr
Qe QrcM Souccee e

2 Rc\dm)ﬂc\p D Elow of )\MQ L) \OV}_@ - LU Q\,Qﬁgrf;mcaaw\)i“t

B | ~adial den, - 7

| ‘.”QO\A\O\‘\')GA D‘Q ;\Lv-\sx cb,per\is Y\o\/\\\(\.(_q-\ﬁ Qm \'QM,U(/‘«-"‘V\,PC
Ak wenw ol o and ettt Q@rapop‘v ronnd Yo YT Tem g\

‘SOM.L

i A Can ‘—»2, l\suu,dk(j \\n mmlr c\()(o\\gc\\'\OﬂS

COJ\&\AC—*‘G\/\ QM c)\\wuu\mow\a\,i h_q,&\— c_w\,\g\\ow -
S Jﬁ\‘ov\r—J\A O W\C«LGU\G\. Can be prvcsssu) @y

: R e Q N .
o Q‘:’f‘ o Q\ (T - 2,\ k Ia «Q 9_0 s haect S\QA) \w\
. . - T\h . JDT 1y Horme! rogstink 77 %{T)

C;raqs o R CthSQ‘MmL\C\fb\( L)

_,_,C‘“C,RM*«\H , %-‘é\: D —

— _”_M,A,;_,,,,Ih\lg_;{“C..,\O\‘\'\'Of\s\/\»»"o SM3318+§ Cn Q\Qgij,xgslw_,gxrc_y\,\xi.,,.g\,’,‘_@\g?} P

T e @S ek Slom e W

Ly U"‘l LR AN °
, (“L)m C R T e el C

o TJ A Q "'—“—-i) TZ' R jixs.ﬂy\ \ (‘{8 1N v\/\ 12 SN OC*/




Power E\%*mﬂics Notes - D Pecree \)\\)C

RSN

T\r\e_rwwv\ Nﬁ\%\'fw\l\b@ \S \(Qr‘:‘, e (‘Q’\u\w N&&\d\q
R s T2 A
S A 5
d - ‘\tng\—\ﬂ‘ofc e e Q
QA - Cooss eckiona aprea
Jp“‘ - "\}NUMA‘\ {\Qsis\'w\ul OC:NM
— 3Lmksqh—g&_%&s_f

w2l Cen OOY\«\.QQQ‘ d\)kxzf(\f‘f\\ (‘QS\"\ a0 C

v Celen\ede AFQ_m‘pfcra‘\w\es yhecd $losg

v N Veanouws SQLQQ
Cond PC\(K\\‘L\ PG@V\AS uté\(\/.} SI\MOLZ Carent W\ucLL\

L | COV\\r@;)\'; o -

QD«\\F&'MM \\.sz_ko ‘}rcmsﬁer ‘Qu»— N Sw@;u\
. P ‘C\U‘\Ch_\"\ wWaekhion con boe W\QC\L\X,J Cey -

o A= A (Tone - o)

Clen, Lokere A \mw Yrensler coe_w,m

)

A Loeted Q,J\eo\

T‘\% (Ve . Coey ﬂ\,\ﬁb Y\m:c(d CO(WCST\MM'\-%&ASQ@ ur\r\—
O Brmel resisgtance R = (‘\/\‘Q\ -

USM CD»&Q_. \’\Qcﬁc power \% “'\MQ:.*&\)*&A oA Mv\sﬁf \QK_ cernave d

e “ ‘”R‘\m?' . Heak Source looks Vil o Cucctnt sonece -
O ReCace */or | VA onr e\ ckeal avelo o
Q\%‘“U""\ \50‘“*‘“’5 P“”{ \ ‘ Inction +o test
— o —TEIT a*fﬁ‘“—**uj"%‘f_“d—‘“ﬁ*— "ﬁ "~‘—4‘/ Prareaak ve gy aACT
B —— ¢ Pockayl = A
P —r‘Mv *Trase
A = Coaszto Sink
\/wvw\/\/vw\/wvvv\m P () R R
o ‘ 7 me!Qn‘\’ Tﬁmp@&«\w,\,—g o § ?T\-n A
1 — X 5\n\< +o —c\mbuod"
!j _3__' ¥ o ambient Pharmad resisrance




©

%\w@- E\e,c:\'(or\icg NO*QS - D . —\Derrmw»\)ﬂ'

Echmp\-Q S T
Ter 72O N\asgex v 10-2720 @%\Laa’;

-

oy 5

R\:H)é‘_r‘— 2.5 C/w
Ran,cs > OS i
’Rﬂg)g@‘ ~ HY oc/\'\/

ed ebinJ( W\\G\_@ KMEO-| Medt snk

Qo \&  Tp=HTc Py, (device) = \OW/

TQ\ — T“Mb A ’Pdlﬁ‘i_. (RT\”)‘\GQ Y QTL\)C{ * Q‘n_ Sa \
= Ho + 0 (25 r0s + 4.9)
= 1%

Tup Nenvs Sor Ty~ 125%¢ =1357¢ dapnding on davia

l\)o¥c m o\a*c\ 5\\1&* “CU\N‘U\“\‘ M‘A”NB o Qomro&m-\

‘ O_Q (W:\nv\ c{qy\czs o< 36)51\{:1&} b}v __e,M{)Zrc\iﬂAp& vise Viaiks,
L TX\L:\, LASA c\\\v\J Cssmme Yhe Cese conloe Neld ot 75°

e Chthiat
\~ oeal \\'Q-CB and 00‘/‘—:(1**‘3 O\\\ow&\akg CUreent V4 ’@Qh)@‘ O&\SS-

Qr\_r‘ TA.)V\'A‘“S,( \\'ﬁ (9{ MS\Q&\QCI‘ -

\dence e TRLL0 1 Nbwsored 2&“«3
Q_SOow devite _\)\n\ﬁc %\\5_£;Q\.§M\\v\ \ MRS ag&m\ Yo cddaenes,

“W\z Ar\sﬁ:\u»\ C(.zns\ys ) y m‘olzm 1S
s m.._.-mgﬂj r&e_ _)_QT\-HL S ,_ \r\ok_,wRT\

T, con se Yo occ 2.0 3" PN VNI (GVIR

Ew - PAL&

C\U\V‘?—m pn\\<<
s@ _\"o \llv\\*l' T

)J

O\/\/ QTL\&FP* Th LQ _%O C/\,\/

| T \DO C w\\c:‘f Q'\'H ‘CCN TC\T< \%’O;é_ ?




~

Powar E‘QC\'ronics NoYes — D. R\t

_KQ. +R (Q‘fu AC ""Emn( ¥Q-\—\ (/\\ < " \&)Mkm\l

ONtSs

AT= T, Ta= SO°C = 10 (3 + Pas)

AR

= R < 72°C¢L, > lowy sudhs e oot Sn¥

TS A

_ ; T;\\N\S Cx‘?} Mot C,gm(ohi\&e_ol et e\ pLa, e Qv 'J»S
ch\n ey oo Aode cnd o NOSEET an Pre 30 wd- Neat sink

\( ™S Ts KTn)as
M L
e)uwc&cw A i 1\ 3T

=4 N - N - —

Yo

Du\nam\c CosSZ « . 1{5 Loe \r\c\\re_ @w\sedl Ower
- o (Q.Q/\- a VPSS '-\'lxqﬁ__ Cu,\m,g};(xr W\\VK C\ﬁ\nor‘{' ~\'\""“’— A X
: C pv\\%Q o\(sc\,\gr})Q Crrcait Bt ogama&a OV\\VJ} ance )

* The M&%é_orv CGn e,\-fz.mxéf Can %‘E@ce-.hzd QNS Ci\)v}

N < heat capaciVene 1, ]

o Tl Gt C o Yo g e |

S
Lees

Q —}r !

>

T
_,}—-—e
\ |
Al
W\
N

v //,if////
)t
D
|
|
|
i

e — — - —




@

Proxr Electromes Noteg — D Poreee\

Noke 3 Ths s o \\AMDZJ De\rame‘\ef VY\OAQ\ Qor

o} dta‘\'m\ou\\{c}\ CMA;\QM m \‘QMM‘L«M Ca\\a«\aj(eo\ "
s H . Qverey '\'CMDUGCHM\Q Cc (935 Yo Yok, TX o < §»
(Naa~Y "‘t‘o Voo k o\rer Shoct aatervels of ting §o
Ceg &< KT\.CWX ak gy QM‘]VQJ\CM o &Cr,ss Syl ‘? 3
SPALS, wie (\uo\ S ol \\MM()S Qf_g:
. ~ ¢
— |l 3¢
(VY i BN A : . I v C v
! ) ’,// . Q - . %Rw\\)—z i _§_'%'1
1 4 Ca tna ?r’f) g
T T
(e W Norele px\a\umiw \u\mocc/\ SM\M*M T = ;“%‘E
L 2 %D\ALJ \V\V\q(ns P—Q {2 Q? - L‘* QQ. = shocte *\mGubs\ (’.g‘_‘?’ _
) L il 4 &
T~Tq vf'\‘/__; - _ — i -3\
o Tt~ . ﬁé*,_‘eé_.é_m
St
I e con brea P Sv& —_Corom vato  Os 18atNNY \\AN(OS g_ﬁ; Z
os ouadod. Ta bk | e can a0 partic! diflerent's ! 7o )ﬁ
e Qape¥ion (o\ié“rkam*-efq cepres g_\*«& Ao "%‘d‘“ B
124
PDE = R, E\cdowm t\,o_mer\“-»\m ‘Qp,o (ed Parkal Z _ *
N ,d,kgw'(’ v Dﬁr&;emw_\_& wobions, 277 B " Preane -lall %\‘
’ Tromﬂuz,.d' Mm,\\ Imeeolo\nc_e . | \ .
T 2xpeess Yhae temp Cuse ok o subsystem Gnders 4"cf\st.sz_{\i\ N
B Cond lr\or\S) ‘;QMQ;\-\MLS a ‘\’rmuzu.n\— \)f\cumd |Mp(c10f\v_g I gef \\\ B
e . i AT U Temp ri5e ceross @lomt \\. o
R -0 5 M= PSP S

| "Da wse Yo C\,Q.\' AT(ﬂ ‘Cor skps or ptses OF Pourrr, /
‘ +\~\5 4 G fQQﬁ»cf\\M Og‘ ) QC- +‘1LL¢ \92-\/‘4\\1\0( _<Shovon "‘\\QM 4

VNG b ———



N\

International o wam @
o8| Rectifier w IRF620

"/ HEXFET® Power MOSFET

e Dynamic dv/dt Rating
e Repetitive Avalanche Rated D _

® Fast Switching VDSS = 200V
® Ease of Paralleling .
¢ Simple Drive Requirements

RDS(OD) = 0809
s 'VD = 52A

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-resistance and cost-effectiveness.

The TO-220 package is universally preferred for all commercial-industrial
applications at power dissipation levels to approximately 50 watts. The low
thermal resistance and low package cost of the TO-220 contribute to its wide
acceptance throughout the industry.

TO-220AB
Absolute Maximum Ratings _
‘ Parameter © Max. Units |
Io @ Tc=25°C | Continuous Drain Current, Vas @ 10V 5.2 , ’ ;
o @ Tc=100°C | Continuous Drain Current, Vgs @ 10V 33 A
lom " | Pulsed Drain Current ® 18
Po @ Tc=25°C | Power Dissipation __ | 50 IR
Linear Derating Factor o 0.40 W/°C
(Ves | Gate-to-Source Voltage +20 Vv
EAS‘ ‘ Single Pulse Avalanche Energy @ 110 mJd
lar Avalanche Current ® 5.2 A
Ean Repelitive Avalanche Energy O 50 mJ
dv/dt Peak Diode Recovery dv/dt @ 5.0 Vins
T, Operating Junction and -55 to +150
Ts16 Storage Temperature Range o ]
Soldering Temperature, for 10 seconds 300 {1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 Ibfein (1.1 Nem)
Thermal Resistance
: Parameter Min. Typ. Max. Units |
Rac ... Junction-to-Case } = — 25 IR S S
)- Recs Case-to-Sink, Flat, Greased Surface — 0.50 — °CWwW
| Raa [ Junction-to-Ambient — — 62
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t1, Rectanguiar Pulse Duration (seconds) ._
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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