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Boost Chopper

MOSFET Power Module

El VBUS

NTCZO

VBUS SENSE

CR1

AN

VDSS =500V
RDSon = 35mQ2 typ @ Tj =25°C
I, = 99A @ Te = 25°C

Application

AC and DC motor control
Switched Mode Power Supplies
Power Factor Correction

Features

Power MOS 7® MOSFETs
- LOW RDS()n

— - Low input and Miller capacitance
e - Low gate charge
G2 - Avalanche energy rated
H - Veryrugged
SCZ ' Kelvin source for easy drive
oveus [] NTc1Q Very low stray inductance
- Symmetrical design
- Lead frames for power connections
Internal thermistor for temperature monitoring
@ 4 c2a @ High level of integration
our
Benefits
ouT e  QOutstanding performance at high frequency operation
ey 1ol oveus P = e Direct mougrlgng to heatsink (isgolate(cil pacngeI;
e Low junction to case thermal resistance
@ : vBus 22: Zlgf: @ . Solde;éll)gle terminals both for power and signal for
\ y. easy mounting
e Low profile
¢ RoHS Compliant
Absolute maximum ratings
Symbol Parameter Max ratings Unit
Vbss Drain - Source Breakdown Voltage 500 \%
Ip Continuous Drain Current i:; 2(5)08 32 A
Ipm Pulsed Drain current 396
Vs Gate - Source Voltage +30 A%
Rpson Drain - Source ON Resistance 39 mQ
Pp Maximum Power Dissipation ‘ T.=25°C 781 \\%
Iar Avalanche current (repetitive and non repetitive) 51 A
Ear Repetitive Avalanche Energy 50 ]
Eas Single Pulse Avalanche Energy 3000
oA

\4/ s CAUTION: These Devices are sensitive to Electrostatic Discharge. Proper Handing Procedures Should Be Followed. See application note

APT0502 on www. microsemi.com
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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 =49.5A 35 39 mQ
Vs | Gate Threshold Voltage Vgs = Vps, Ip = SmA 3 5 A%
Igss Gate — Source Leakage Current Vgs =230V, Vps=0V +150 | nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Ciss Input Capacitance Vgs =0V 14
Coss | Output Capacitance Vps =25V 2.8 nF
Ciss Reverse Transfer Capacitance f=1MHz 0.2
Qq Total gate Charge Vs = 10V 280
Qgs Gate — Source Charge Vpys =250V 80 nC
Qu | Gate — Drain Charge Ip=99A 140
T4@n) | Turn-on Delay Time Inductive switching @ 125°C 21
T, Rise Time Vas = 15V 38
- Vius =333V ns
Taos | Turn-off Delay Time In=99A 75
T Fall Time Rs;=1Q 93
Eo,. | Turn-on Switching Energy Inductive switching @ 25°C 2070
Vgs =15V, Vp,s =333V pJ
Eor | Turn-off Switching Energy Ip=99A,Rc=1Q 1690
Eo,. | Turn-on Switching Energy Inductive switching @ 125°C 3112
Vgs =15V, Vp,s =333V pJ
Eosr Turn-off Switching Energy Ipb=99A,Rc=1Q 2026
Chopper diode ratings and characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Virrm | Maximum Peak Repetitive Reverse Voltage 600 \%
. T;=25°C 350
Irm Maximum Reverse Leakage Current Vz=600V TJJ —125°C 600 LA
Ig DC Forward Current T,=70°C 120 A
Iz =120A 1.6 1.8
Vi Diode Forward Voltage I =240A 1.9 A%
Iz = 120A T;=125°C 14
N R R T T;=25°C 130
everse Recovery Time _ ns
ke = 120A T, = 125°C 170
Vr =400V
i/dt = T,=25°C 440
Qn Reverse Recovery Charge di/dt = 400A/ps ! nC
T;=125°C 1840
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Thermal and package characteristics

Symbol Characteristic Min Typ Max Unit
Riyc | Junctionto Case Thermal Resistance I];rie(l)r(lis;stor g‘l‘g °C/W
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
Torque | Mounting torque | ToHeatsink | M5 2.5 47 | Nm
Wt Package Weight 160 g

Te mperature sensor NTC (see application note APT0406 on www.microsemi.com for more information).

Symbol Characteristic Min Typ Max Unit
Ros Resistance @ 25°C 50 kQ
B25/g5 T25: 298.15K 3952 K
R. = Ry T: Thermistor temperature
! 1 1 Rr: Thermistor value at T
eXPp| Bys/gs T
25

SP4 Package outline (dimensions in mm)
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ALL DIMENSIONS MARKED " * " ARE TOLERENCED AS :

See application note APT0501 - Mounting Instructions for SP4 Power Modules on www.microsemi.com

WWw. com

July, 2006

APTMS0DAM3ST G- Rev 3



900 “AInf €AY —D LSEINVAOSINLAV

m _ .
I
w )
_ I o [ce] 3
e F-p-4--- - —— - o m R | °
M I S © i s £ | _ b
] _ s ) V © | | | | | | | |
||||||||||| & ) ,_ﬂ ~ S | | | | | | | | v Sy
S e —«__ 3 m m S =l W W. F-F-F—t+t-t-+tft+-+r-+-+-F+ m.v
m 2Dx S W« | T © © m “ “ “ | | | | I T o~
=2 I O I &0 B | = 4R
5 T 8 2 2 2| | ° 2 2 m
a8 | ¢ ot 1% A R AR RN Y
EIUE | DU 11T N I ARENZRRRRREEE
F-F-4--]--F1 ; 3 © _
0 % ||,|||||uu“m e, § M|W<||_|||.__ “l L & 5 o [ [ “ “ “ m.
] F - -1---C] c c | | 5 o ") | | | | | | |
W R e e R e e e slleel | | =1 8 a e | i/ J
I 2 % ~ - () I B Nl
" + | | | [l o oo ~
P20 1PN Y sllgel | | e ] S I N b
> o \W/% | | \ | m " | | | | | | | | | “
s AR | |\ N N O A A AN SRR SN nlm\w||—|||l+|||_|||+|||l2 a u ! ! ! ! ! ! ! ! ! c
n.w © - a " | | | (U] (8] ||_|"||"||"||"||"||_||_||_||- w 5
—_ | - |
m { < I / - 2 (= >sm. | | | ! 2 £ A T T R R =
=5 S F-iEYNN\C--f-i:-d==F[ © ¢ gg > £ TR R
A S ForREANNCZEZ2odzcE: o = ol L , a e
o . NC-r-3-q--F- | | | \ , Il Il Il L L L L 0
S i s e T t O C T T T T T T
oA A I N e e m 6 o o o o o DOOOOOOOn_vn_vn_VOZ
2 S 1 s e (2} g8 g &8 8 8 8 o SO DN OHL IO~
E - e e
[N I 1 O W N A D B 2
S uasin ‘a
g m (v)1 O ureuqg ‘9 (v) Juaun uteag 0@ ‘9
& |— S a
he] [N N [ | — JZZ0:
o F-T33° i il i\ Y a7 Il I 4
2 F-t1- A\ N =T 2
g F-t41- D WU WA Y ¥ S
= R i | R T T QO o
s ||| AW 5
T E -1 & 3
lP e ||||||||||| |S| u 5
= = ] «
> £ s 8 _
O = S 8§ B s |
c E-rzl3zZfz=4cz=2Az- 7 = = e 9 2 2 :
mnm P S i cC ”nnnnny ]l o 8 ) S o :
QO r-r-PH-odt-cAdAroa |- e = 8 Fr-mmTroo T - [ =
e 2 S T e --YW\- k3] N o c !
P st | 1N o 2 & | <
- I N ) R I o & = ! <
O ) S > o[ r z
9 e [ LI 11 ot [ 0 o o ! k<
ol ¢ % 5 TP £ | £
-
o) 2 2 S s 3 S 1__ ! 5
e b4 S 5 o Q| —r 1
| = w - =94 E=339°Ck Q o | o ® 4 : e
CP O g Fobof=Aeccb2cH ©° S =2 2| g g
0. 2 O s e e w e g £ Slle¥: S
w| @ E = g O RE °
= e e e A s | s Z|RY: 3
Sl g &lolinfelolss = F| % | LA
= ollas]| o ofl|°(2] = 2 ! 8 EW] T
a = p o €
5 L g 3 D g 54!
cn ® © <+ N - ) S + ; “ ==,
5 eezo-sgggcog s s 5 ¢ ° h
o S o o o S o o o S = I 3 0 = 8
= < 15} 1Y - - <
= (M/9.) @ouepaduw jeway -
uaung ul ‘q
W (v)3 D uteiq ‘9 aoue)sisay NO 924n0g 0} utelq (uo)say
)
o




900 “AInf €AY —D LSEINVAOSINLAV

QO .
I
v
m o o
-3 0 - S 3
- M ] = > o
¢ o &~ S FRF g F-mare-,He135 8- s S
3 =2 |t AlE/|le /sl & &= S
- ~ HHle /ZHH BS S =2 - 2]
5 se el 2] & 3
o P c v © w
a - m = /1 /] = bt ROu —_
A £ o © i /| / 8o 3 N INT)
) N~ m m EEl= == =HA HH\NH D2 === - > o c
[ aQ HEEZE -/ 72 i i et [ 2] o =
» o £ O KFFEF=F AHR AL =HAAT == o o S o
> o 6 o [T LI V| 5 B =
[ S HOrNA —WiiA- |- 11— 9 ©
o i o = o <
m n < 0 HHHESKE ..\N ||||||||||| 2 nnw T
W | 8§ ¢ \ . . 26
> ki 3 2z -+ 2 c 2 ®
? o £ EFEEE e XiHTFi129 0 [{ ~% @ S8
O =] -l o —INH HA =|- 1 o © - m o)) -—
b S % BIEEF < 2N FA =] o H W (- a b
o] - © L = — NG = o~ N |- H]
T 4 N5 = HEHEZ2 SHENS -1 u |- & <
0 D - kel - - O % ROu
R [k N > ©
P 3 £ o
< : S NI - 8 o
g S S -
(pazijew.ion) 1SS < =
-
aouejsisal NO 224nog 0} ujeuq ‘(uo)sdy (v) 3ua1uny ureiq ‘9 (A) abejjoA @2inog 0} ajex) ‘SOp
(=) ) o
® )
"y o | 5 1 < B a 1
) ® o | I I | I 0 = ! —_
O 5 - S f-—=-—-F-——+--—-——— /-1 VO ! S
o T) ® I | | I | AT ! o =
1 g = | I I | I ] ! < 2
£ e @ =3 o I =)
o e r-—+-—-—+--+---4,f--+--4+ O = ©
Do s B ey |78
| | | | | =1 o
nT.u 4 m e g ] ..W “ g >
| | | | P (]
S > g 4 | I d | I o & t | o
[m) 8 € o [~~F——F-/ft-—m--+--T B E S | 3
8| % s &/ s Z g4
e > . =\ ./ 4 . i JwkF a " ! NS
5| s § S| /1 [%g ¢ T R
b} | | | | | © [=
CR .W ..m s} - «-f v 00O w " 0.m
l' w z S o | | | | | 5 c . 1m
© £ | | | | | 1]
W o - [ Y S T T R Rp— %T .m ! &
o @ = e [ I I [ I : e " 8
= | | |
o [ L | | W | m w L o
i i i i . v e o o o o
N - < S @« ~ © o o S oS -~
Q
(pozijewioN) abejjop (pazijew.oN) = =
umopyea.g 924nog o} uieiq ‘SSdpg abe}joA ploysaiyl ‘(H1)SOA (4d) @oueyioede) ‘9




Microsemi.

APTMS0DAM3STG

taon) and tyeom) (NS)

Switching Energy (mJ)

Frequency (kHz)

POWER PRODUCTS GROUP
Delay Times vs Current
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Rise and Fall times vs Current
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Vgp, Source to Drain Voltage (V)

Microsemi reserves the right to change, without notice, the specifications and information contained herein

Microsemi's products are covered by one or more of U.S patents 4,895,810 5,045,903 5,089,434 5,182,234 5,019,522
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