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Buck chopper

MOSFET Power Module
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VDSS =500V
RDSon =19mQ typ @ Tj =25°C
Ip =163A @ Tc =25°C

Application

e AC and DC motor control
e Switched Mode Power Supplies

Features

e Power MOS 7" MOSFETs
- Low I{DSon
- Low input and Miller capacitance
- Low gate charge
- Avalanche energy rated
- Veryrugged
e Kelvin source for easy drive
e Very low stray inductance
- Symmetrical design
- MS power connectors

b7
@ e Highlevel of integration
G1 VBUS ONBUS ourt
-st o o o Benefits
e Outstanding performance at high frequency operation
e Direct mounting to heatsink (isolated package)
e Low junction to case thermal resistance
\ e Low profile
e RoHS Compliant
Absolute maximum ratings
Symbol Parameter Max ratings Unit
Vbss Drain - Source Breakdown Voltage 500 \Y
Ip Continuous Drain Current i:; égog ig; A
Ipm Pulsed Drain current 652
Vs Gate - Source Voltage +30 A%
Rpson | Drain - Source ON Resistance 22.5 mQ
Pp Maximum Power Dissipation ‘ T.=25°C 1136 Y
Iar Avalanche current (repetitive and non repetitive) 46 A
Ear Repetitive Avalanche Energy 50 .
Eas Single Pulse Avalanche Energy 2500

tﬁ‘;\ CAUTION: These Devices are sensitive to Electrostatic Discharge. Proper Handing Procedures Should Be Followed. See application note
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All ratings @ T;= 25°C unless otherwise specified

Electrical Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
. Vgs = 0V, Vpg =500V | T;=25°C 200
Ipss Zero Gate Voltage Drain Current s DS J pA
VGS = OV,VDS =400V TJ =125°C 1000
Rpseny | Drain— Source on Resistance Vgs =10V, Ip =81.5A 19 22.5 | mQ
Vs | Gate Threshold Voltage Vgs = Vps, Ip = 10mA 3 5 A%
Igss Gate — Source Leakage Current Vgs =230V, Vps=0V +200 | nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Ciss Input Capacitance Vgs =0V 22.4
Coss Output Capacitance Vps =25V 4.8 nF
Ciss Reverse Transfer Capacitance f=1MHz 0.36
Qq Total gate Charge Vs = 10V 492
Qgs Gate — Source Charge Vpys =250V 132 nC
Qu | Gate — Drain Charge Ip=163A 260
T4on) | Turn-on Delay Time Inductive switching @ 125°C 13
T, Rise Time Vgs =15V 35
- Vius =333V ns
Ty | Turn-off Delay Time Ip=163A 87
T¢ Fall Time Rg=1Q 77
E,n | Turn-on Switching Energy Inductive switching @ 25°C 3020
Vgs =15V, Vp,s =333V wJ
Eo¢ | Turn-off Switching Energy Ipb=163A,R5=1Q 2904
Eon Turn-on Switching Energy Inductive switching @ 125°C 4964
Vgs =15V, Vg, =333V wJ
Eo Turn-off Switching Energy Ip=163A,Rg=1Q 3384
Chopper diode ratings and characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Virrm | Maximum Peak Repetitive Reverse Voltage 600 \'%
T;=25°C 350
I Maxi R Leakage C t V=600V ] A
RM aximum Reverse Leakage Curren R T.=125°C 00 n
Iy DC Forward Current T.=70°C 120 A
Ir=120A 1.6 1.8
Vr Diode Forward Voltage I =240A 1.9 A%
Ir = 120A T;=125°C 1.4
. T;=25°C 130
tr Reverse Recovery Time I = 120A T 125°C 70 ns
Vg =400V /
i/dt = T;=25°C 440
Qn Reverse Recovery Charge didt = 400A/s ) nC
T;=125°C 1840
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Thermal and package characteristics
Symbol Characteristic Min Typ Max Unit
Riyc | Junctionto Case Thermal Resistance TlTans1stor 0.1 °C/W
Diode 0.46
VisoL | RMS Isolation Voltage, any terminal to case t =1 min, I isol<lmA, 50/60Hz 2500 A%
T, Operating junction temperature range -40 150
Tsrg | Storage Temperature Range -40 125 °C
Tc Operating Case Temperature -40 100
. To heatsink M6 3 5
T M .
orque ounting torque For terminals M5 2 3.5 N-m
Wt Package Weight 280 g
SP6 Package outline (dimensions in mm)
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See application note APT0601 - Mounting Instructions for SP6 Power Modules on www.microsemi.com
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Typical Performance Curve

O
|
<
o
o © re}
|||||||||||||| ﬂlllilll ~— @ | | | | -~
|- -t = [ N T
|||||||||||||||||||||||||||| | — | | | |
|||||||||||| 2nc 7V ® [ N | 0
|||||||||||| 9 ~ e F-+--4--1--+ L ?_q
|||||||||||| S F 8 ° L o 5 o [ - §
& O S ° © £ [ ~
|||||||||||| T 1 53 Q2 > = (] [ o
i _mw ° m, o o = | | | o 3
} e ° 3 I I i > @ 777777 2@
=l 8 © S © ] oo i o
|||||||||||| & oy 3 -~ S X 10 [ ! o © oo/ o
! 1 el i b P © <0 1LQ-1-—--% <« 5 o A =3
\\\\\\\\\\\\\\\\\\\\\ % =y , FAL O ° e o I 5A.m.
\\\\\\\\\\\\\\\\\\\\\ c | [
“““““““““““ SllBel  iF iR @ 2 pdfeiieip e
o 8w T [ [T - S [ 2 T T T @
B\ ‘% r e I I [ [ = | [ R N | %
c X o | | | = 5
AU L\ N (U Y R P, | = L S B © = | | | | | | | O
© 5 2 T T T N o (S N Y TR I Y T R
||z 3 , ! ! . e [ 2 R v o
i) A2 . N N 3 5 A T T B R T
e W W\ g g gy g 5 - S|l-——+ -t -4 - | | | | | | | |
-~ T\ uuﬂluuuuuuuuuuuu O.M 23 ! ! ! > m [ e e N N R |
|||||| L PN D I [] > N | | | | I I I I | | I [Te]
||||| N AN L ____ (3] T | | | c T T T T T T T T [qV]
@ T T J J © 0o ooooo oo o o
||||| I YO V0. G e Py
n o o o o o o © © F N S ©® © ¥ N
||||| - - - = B ) - p MW MW % m mW - - - T
||||| o No N o
.m (V) 3uaing ureaq ‘9 (v) 3uaiuny ureig oq ‘9|
= 3
=)
AN N D S S W 5 G 1\ W © o
it (e o e e Tt | O K]
IR | R T A I W _ 5 N
|||||| [ _ i _ L IDII S
K o)
=] 3
.............. c2-l 3 8
(5] - £ % | | | | | | | <
O.w = | | | | | |
|||||||||| — —1 380 - s Py | I |
uuuuuuuuuu#uu\uuuy --1 c@® = ° - AW ] Lo
IR DU N | | - .m > S [ 3 2D [ S S B B =
................. - g g E[LNS T %e
© o 35 9 ' s
\\\\\\\\\\\\\\\\\ - c > o VG | | I | I | -
) © i I I | I | c
|||||||||||||||||| - - o £ | | | I | I | [
- ] 5 © I I | I o o E
S a ° a7 T \\ """ T A
o 5 N L [ | I [ o
F-~-J---f-----f--- - o o o .% mA.v | | | | | | =
Siafais iubuliel fufuibe mialia Subuibel i | bl B o = = . Lo ‘®
\\\\\\\\\\\\\ W I o c m o o | I I I I I m
\\\\\\\ [N | EN A [ _ [v] © t@ | | | | I | o
- ~ 1|0 - — _e — _ . -
....... 3 § B[RS WNWTrre s
> | | | | & X |53 | | | | | |
Fo -~ ot -t —-O 2 | | | | ) o m__s_ | | | | |
o ol|l o =} o o = o | I I I | > S @ I I | [
v b= - R 2> 0 0 ANy
T [ t } } } t } } p—F— p—— o
N -~ « © = N o2 O O O o o o o o O 1 O VW O W O Ww O
- c <2 < <9 < © S & & & & & o N -~ - O & o & ® ®
o c o o o ~N © B ¥ ® N o« - v v - - o o o o
(M/9.) @duepaduw) [euay (v) Juaung ureaq ‘9| aouej)sisay NO 921n0g 03} uleiq (uo)say




APTMS50SKM19G

900¢ “AInf

€AY~ DOTINSOSINLAV

crosemii.

I
POWER PRODUCTS GROUP

M

&

o
I
v
3 R —_— _ 2
- SR RRER HHEEEIH S B I o\ 3 ! ©
o 2 . gl g s B - S S
5 S0 R A 2 EENNL k 3
- -3 [ | o | | |
o = @ W ‘\\\\\\\‘ Htr - =} > |2 > 11118
Q - = = / S o |, I I I I <
o 2 s \\ / \ mﬂ o V% > | | | —
5 e e 5 HYHIE At iiis] > 3 TBLNy-L--t--1--1 8¢
N~ [ / o o] c
- ] e o ot A TITIFEEIEIC o [ | | | T £
” = o 740 1%« 1 A o @ L % ! o
S o £ = o 1 8 1 | | | | S o
b o AL AL TR S R e e e . L e e ¥ g
o 2 \ ° i [l [l [l [l 1 o]
o L © // g 172480 N1 1 I A N ) i I I I | | | &
c 0 c (%] A ° © | | | | | | =37
8 N o £ _\ oS O~ r—— 1= 78T "T°"7T°°T & o
7] S 5 .y vy iy e % T - » | | | | | | 5
.ﬁ c NZ|[EFEZIIZI= 3 e > | | | | | | o
o 5 E FNFREEIIC1R9 o g o [ Fr--t-f--t--t--1 ©0
= S X v -NERE1I- g8 & o o[|$9] ! o -
z Q5 = Z2---NhH1--15L « & & || v I I | I
o I - ® / 2 i VD - |ﬂﬂ_|fll+||+|| -+--+
I I =R T = o I I I I !
T ! ! A _.nOu m / [0 il hnu.v O | | | |
! ! ! ! v = AN M T — - T I I ! ! I o
[Te) o [Te) o [Te) o T [+ T T T T T T
o I3 - - o o =] S o - GM N © © © ¥ o O
-
(paziewioN) S -
aouejsisal NO @24nog 0} uieaq ‘(uo)sdy (V) 3using utesqg ‘q (M) @be} oA 821N0S 0} djeN) ‘SOA
o o o Q
o Ire} e} <) N o
5 — | | | | ] — ©
= ™ o I I | I I 0 * —_
o Q ~ R S P N R 4 N o b
[8) = -~ >
) - ¢ = | | | | | -5 o
o o = o I I I , | o ¢ [} <8
£ S 9 @ p--d--demm Ll ST e ©
(3 - 35 I I I I - 9 S =
- o B nm.. | | | | | o 3 ..\0.. VO
» I R [ Ny 4D R P B - o
> ~ B L I I | | ~ o o ® o
(] Q (4 | | | | | [ - o
=] o E > |\ S i _]l o c E]
8 0 o [ | | | | | v £ '® o
° L 2 I I I | | 2 5 oW
S 0 c =2 -1 N o
c N o o I | I | | N oo @ L
3 ° > I I I I I © £
3 o ¢ s | +tf0 0t L oo 8 ©
£ S S I I I | | . e o5
X ] = | | | | | _Ic @© -~
S Q s e [ o Ly = &
bl D o I | I | ) m a
o £ I I I , | 4 >
Q = L L L I I o ©
[Te) T T T T T [Te) o ITENE o
_ N - o o o N~ © o o o o o
- - - o o o o % % W = -
(poz1jewioN) abejjop (poz1jewrioN) S =] -
-
umopyealg 92.nog o0} uieiq ‘SSIpg abejjoA ploysasyl “(HL)S2A (4d) asueyoede) ‘9




& s Microsemi.

POWER PRODUCTS GROUP

APTMS50SKM19G

Delay Times vs Current
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Microsemi reserves the right to change, without notice, the specifications and information contained herein
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