OMicrosemlL

POWER PRODUCTS GROUP

APTM100A23SCTG

Phase leg
Series & SiC parallel diodes
MOSFET Power Module

0/VBUS

NTC1 O

VDSS =1000V

RDSOn =230mQ2 typ @ Tj = 25°C
Ip = 36A @ Tc = 25°C

Application

e Motor control

o  Switched Mode Power Supplies
e  Uninterruptible Power Supplies

Features
e Power MOS 7° MOSFETs
- Low 1{DSon
- Low input and Miller capacitance
- Low gate charge
- Avalanche energy rated

o Parallel SiC Schottky Diode
- Zero reverse recovery
- Zero forward recovery
- Temperature Independent switching behavior
- Positive temperature coefficient on VF

e Kelvin source for easy drive
e Very low stray inductance
- Symmetrical design
- Lead frames for power connections
e Internal thermistor for temperature monitoring
e Highlevel of integration

~ I
@ ( out n @
VBUS Benefits
our ﬂ e  Qutstanding performance at high frequency operation
— T ovBuS T e Direct mounting to heatsink (isolated package)
e Low junction to case thermal resistance
2 st s2m NTC28 e Solderable terminals both for power and signal for
@ e Gza NTCTR @ J easy PCB mounting
e Low profile
. . e RoHS Compliant
Absolute maximum ratings
Symbol Parameter Max ratings  Unit
Vbss Drain - Source Breakdown Voltage 1000 VvV
Ip Continuous Drain Current %; z(s)og ;3 A
Ipm Pulsed Drain current 144
Vs Gate - Source Voltage +30 \%
Rpson Drain - Source ON Resistance 270 mQ
Pp Maximum Power Dissipation | T.=25°C 694 W
Iar Avalanche current (repetitive and non repetitive) 18 A
Ear Repetitive Avalanche Energy 50 ]
Eas Single Pulse Avalanche Energy 2500

ﬁ?& 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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& UMicrosemi.  APTM100A235CTG

POWER PRODUCTS GROUP

All ratings @ T;= 25°C unless otherwise specified

Electrical Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
. Vs = 0V, Vps= 1000V | T, =25°C 200
Ipss Zero Gate Voltage Drain Current o8 DS L= LA
Vis = 0V, Vpg= 800V Tj=125°C 1000
Rpsny | Drain— Source on Resistance Vgs =10V, Ip = 18A 230 | 270 | mQ
Vasan | Gate Threshold Voltage Vas = Vps, Ip = SmA 3 5 A\
Igss Gate — Source Leakage Current Vgs=+30V, Vpg =0V +150 | nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Ciss Input Capacitance Vs =0V 8700
Coss | Output Capacitance Vps =25V 1430 pF
Ciss Reverse Transfer Capacitance f=1MHz 240
Q. Total gate Charge Vas = 10V 308
Qgs Gate — Source Charge Vius = 500V 52 nC
Qg Gate — Drain Charge Io=36A 194
Tdon) | Turn-on Delay Time Inductive switching @ 125°C 10
T, Rise Time Vas =15V 12
- Vpus = 667V ns
Taosm | Turn-off Delay Time Ip = 36A 121
T; Fall Time Rg=2.5Q 35
Eon Turn-on Switching Energy Inductive switching @ 25°C 767
Vgs =15V, Vg, =667V pJ
Eor | Turn-off Switching Energy Ip=36A,Rc=2.5Q 760
Eon | Turn-on Switching Energy Inductive switching @ 125°C 1255
Vgs =15V, Vg,s =667V wJ
Eor | Turn-off Switching Energy In=36A,R=2.5Q 902
Series diode ratings and characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Virrm | Maximum Peak Repetitive Reverse Voltage 200 \Y
T;=25°C 350
I Maxi R Leakage C t V=200V J A
RM aximum Reverse Leakage Curren R T,=125°C 00 1 M
Ir DC Forward Current T, =85°C 60 A
Ir=60A 1.1 1.15
Vi Diode Forward Voltage Ir=120A 1.4 \Y
Ir=60A T;=125°C 0.9
¢ R R T T;=25°C 24
everse Recovery Time - ns
I = 60A T;=125°C 48
Ve =133V )
i/dt= T;=25°C 66
Qn Reverse Recovery Charge di/dt=400A/ps ! nC
T;=125°C 300
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@Microsemll APTM100A23SCTG

POWER PRODUCTS GROUP

Parallel SiC diode ratings and characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
Virrm | Maximum Peak Repetitive Reverse Voltage 1200 \Y
. _ T;=25°C 200 | 800
Irm Maximum Reverse Leakage Current Vr=1200V T,= 150°C 200 1 2000 pA
Ir DC Forward Current Tc=125°C 20 A
. T;=25°C 1.6 1.8
V Diode F d Volta Ir=20A .
F iode Forward Voltage F T,=175°C 76 3.0

Ir=20A, VR =600V

Qc Total Capacitive Charge di/dt =1200A/ps 56 nC
. f=1MHz, VR =200V 180
Q Total Capacitance pF
f=1MHz Vr =400V 132
Thermal and package characteristics
Symbol Characteristic Min Typ Max Unit
Transistor 0.18
Ruyc | Junction to Case Thermal Resistance Series diode 0.65 | °C/W
Parallel diode 0.8
Visor | RMS Isolation Voltage, any terminal to case t =1 min, I isol<lmA, 50/60Hz 2500 \%
T, Operating junction temperature range -40 150
Tsrg | Storage Temperature Range -40 125 °C
Tc Operating Case Temperature -40 100
Torque | Mounting torque | To Heatsink | M5 2.5 477 | 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
st/gs T25: 298.15 K 3952 K
R. = Rys T: Thermistor temperature
! 1 1 Ry: Thermistor value at T
€xp st L L] -
s T

SP4 Package outline (dimensions in mm)
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ALL DIMENSIONS MARKED " * * ARE TOLERENCED AS : [ 1]

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

www.microsemi.com 3-7

July, 2006

APTM100A23SCTG — Rev 2



900T “AInf T AY — DIDSETVOOINLIY

o
“ v ||||||||||| — m 1 T 1 T T T T ~ [
il il il e & [ S , 2
= <
N Fofooorooos .qt s ¢
||||||||||| = F e A L © o o o
A_v S L_pL_L_L_L__L 2_:M % =] £ M.v
(@ | = T | &8 s S o =~
-2 S N R i _ L o o F~ =2 2 o
— | ] = 3
] e Q > > Q S
< | ! 90 S 1 . S O :
> 0o FF=—F=-—r=—-=-< 3 M L A L) E I < &) &
W F-E-ccocro-ooIilte— — S X I - 3 o Q
S Sl SE AL 2N 3 ¢ :
o e - - - | | =X V L | ( -3 h
— o F-V-F-r---+--+- -t-1- € S| v Ty o = o S =
EJ N S A S A A I ||zl 1 1 0k & e o
Q n IDMMW .ﬂlI_II._.II_Iln_.IIﬂulu [s2] m m “
n SR L T\ NG e A _ _ c X | | | | | -
s Slis8i + 1 1 1 Fl 40 © o
(&} —_ =120 v 0 Py £ O
T o - 3 ~e |l o & © L
v F-H- NN\t fo1-{ S ¢ T L A i A A o
S F-oobANNGC T -F-f-to1c ° T N R B N B
g [-C H--H/HH R 8 F—————t—— o g
e F-LLLC I WA\ N QU A A A (7] O ©o 0o 9 9 9 © © o
s [ [I[ [ -|/.| 101 s © I 8 & ® © ¥ A
3
- () (<]
S I —1r -|-|/|% TeC ] (v) Juaung uresqg ‘9 (v) 3uang uresg 9@ ‘9
c S
a 5
© -
o o— © 0O
[ - —_ [ [ ] S — muH O ()
f= R (1 S W | W A = K]
E [ZCyccC ALY IAN I o - E
m IR NI R W VI _1- =
_— o o
= o L_LJdL_ _L I _1_ =] T T T T T ™ =]
l’Dl = M.. | > | >3 ! -~
= = - & » o g |® I
O L = =3 ° .,N © | 1w o S !
> m ||||||||||||| - T- S 9 kA i \ U W U e A S !
o = 2 F-cd--f-o-b-t ; 1] o = 2 | , , o | _ 1] 2
O = 2 F-~1--HF-F-7 -A%\T - o I I [ [ > e !
Q & [ | I T - ® I I [ [ = o ! <
w Pl e [ e - S F-- —A--+y---4--9-+ Q © = ! -
=8 5 b - - - 5 I I I | | > s ! ]
&) m > < ! ! ! 9 Ol--1- S o
= F--d---F-- - -+t - | | | =
”Du ® 9 ..C.. L __ 2 NN\l L] v 5 £ ! 5
S| E & s 2l 2N\ \|[ & & ! -
S W - CFELC- p— - i S - ~ | c
|||||||||| - |+ - — 4 =} 1 | o =
m & E [CCCCIPCCACIoN: -] © O [ __. 8. ____™\-\--\_ o 2 4 < < m
S L_CJC_CYC_A-_IL - _ > | 1 [ [ T [= _ 0
ICR mu E [CC]-C ﬁ ...... B S i I I | I T @ §|le— -
A -"R- T R [ BN SRR S LN\ a 23 ® =
s ) o) < 8 > o
W = = 2] N~ | A=) O -—4-——-————+-—-=- -A\-H © 5 5 & Q
0| = F-ol- o -0%0 = > I I I | VD g
| | s =l 5
n _ _ — — 8 - — o _ °
@) N®OO<FTN~ DO TN 2 o o 9o o o o o J
M S-+~-+-+-g5 99 oo o N S ®© © < N X M
o oo o oo oo - - - -
= (M/9,) @uepaduw| jeway | (V) 3usang uteiq ‘9| aoue)sisay NO 924nog 0} uleaq (uo)say
9
©
=
)
[



900T “AInf T AY — DIDSETVOOINLIY

7
& ;
T o o o

r r r r 0 m o T T T T T T =4
| | | | -~ m— - | | 3 | | | =
) | | I I v = mﬁJ\ s g = B o
- o e - - _ o _—-_4
S 2 do 3 [T Sy < S Foa T ! ! 8
© o ~ N saznmabil W S | _ 4 “ ” ”
N v M. = )] ” “ TN S MW - 2 - V_|||_|||,|||,|||. m
-~ 35 = <) —
2 £ - c I oo = S | | | | eI
H o 8 = E : 2 H © > w Qo I I I I o €
- -~ O o — 3 H ~ »n F a--F--NC I—— - I ~—
o © > | | N oo
W 13 W = =) oC ] 2 o > 8 I I I o
0 o - 3 o (o] L L LY ] 3 © | __ . 8 ____M_______18 ==
o = ) L @ S - [ I | | Q <
u— = H 2] © ] %)
— & o § § o B o O 8 s
B ! | _ & _I___1__ 1 [
— © N5 » , U o ..m » i i I I | I St
‘0 o EF . < = > I I I I | | I
o - o § 5 — o o I I I I [ [ o
= S € [ T - a o r i s | Wb R
=z = = O -
[Te) 5 X L [ Bl - © < © | | | | |
o - N - © | 2 2 < ||l v |1 I I | |
| | ! s | —t € > (] ik N -1 3
| = (] =l | | |
P f t t T m_ L . - - ® L | | |
0 o o) o o) o o + ; ; ; T , S
A o o~ - - o o 3 =4 = + N O ® © ¥ N O
(paziew.oN) - T T
aouejsisal NO 224nog 0} ujeaq ‘(uo)sdy (v) 3ua1uny ureiq ‘9 (A) abejjoA 821n0S 0) djeL) ‘SOp
o o o
® [ 0 Ire)
<)
—_ wn =
2| B 3) 2 N . O s
nnu“ g < © ) w Q0
£ g g 8% ¢ g
O o 2 £ - @2 5 =
W = © ) 2 o W
| 2 @ = s o o
O > o » ° o © e
e £ > o2 * e
=2 = o c =
o| £ s o) w £ Z o
ol 8 s £ oh & 8 o
T 2 g 3 Reg 9 2
o m ° > © > £
x| 8 5 3 °9 8 o B
° S 3}
l’ L “ s .mv [Tl o m * D;
W [ - [ N B a
= ] Q
O o < o © >
P T _k_u W IR (TN - NN o
O o o o o o
o o o o ~
S S S -
S S -
(pozijewioN) abejjop (pozijewonN) 2 -
umopyealg a24nog 0} uleiq ‘SSIpg abejjoa ploysaiyl ‘(HL)S°A (4d) asueyioede) ‘9




900T “AInf T AY — DIDSETVOOINLIY

~
& .
m [ce]
| | o -~
) : g o
| | =
R |\ : : 2g
o | | kS m > Q
Qv = \ ! - < O
= | —_ ] £ T - 8
N | 3N T 8 £ E £
4 = o = g N >
n - o ® W _._Ou - £
s | § = S - :
= (&} (4 + ° A =]
0 ) I = W. % 2 o
= — Ia) -
— © o o o X g
w a g m £ © 9
T -
e ER g I o 32
o |7 I 2 o o S
T D118 S = @ < @
['4 I s ] 3 S >
2 o Jﬂ = _
P >0 o 3 3 ~
L [l S .
< - 3 :
o o o
© re) < =)
o
-
(su) ¥ pue 4 (rw) ABasuz Buiyoymg (V) Juaing uleiq asianay 9|
l’@ o | | | | | | | % % x T T T T T nA....u
) | | | | | | | o _N 13) “ “ ”
I Iy I I I I | =
O - ----4----1--r-1--7}-+ R _ﬂ/v =] 8 ! ! ,
o | I | | | | | - O | 3 L | ©
S @ I 1%}
0] c | [ | | | | | —_ o —_ - a ll —_
o b 1____1____1__ |4 o< = o< S > D_ ) <
o = | | ] | | | © - 3 O <= - | -
- S = | | | I € (&) - o c
(&) ) | | | 1S o S w b--d_____A_ L _J1___| © @
&) o [~ P, T N P Jo) e B m = .% :Ou m > N E
= S | | | | | | > > =] > | 3
m » | | | | | | (] o (5} m = o
[< N R R R D B e ] o T Z (=
O 1] | | | | | | < £ nn.v < £ W | _ _ iy 1 IIHmII- [
o — © © | = N ©
o = | | | | | | - w i~ w | I s _Dl
> i R B R D, 2 o D, e I i -
- o Kt RS o | | - = ™ a o I I I -0
— @ | N G T | B 0 1| ©
= o )83 o S o £ I I | -
/Y-S TT N 3 ~ © 1 | | |
@] /o VDDm..V._I_J Wl | I7) o ” " " ”
4
o L " L L L " ” o o m- } t } } t A
- - _ i _ - = o o o o o o o T
o O O O O O O o o
o w0 o T9) o w
O© I N O O © < «
cF o ® A& N 9« -
(su) &oPy pue (woPy (rw) ABiouz Buyoumsg (zH)) Aouanbaiy




900T “AInf T AY — DIDSETVOOINLIY

~
,
& . :
3
0 o
o >
T S S A e el A s 3 g
N [ I -~ Q
||||| e e il N
||||| - -T- RN (= z
S ||||| - -+ - Bl aAn_w &
||||| __L_1_ R ® - M &
| | I &S0 =] p=1
) e oo 0 tlial S o o <
2 o | o i & 0 o O .
= | | | L el s m 8 &b
© | [ P P . | ) = 5
i o
S f-f----c-ro|z ir--f « m o S 5
o F-1-- - - -+ -|Z [ P S =
0 T - - C-CCZICZIZZZIZCC-IZT o 2
= m ||||| O I S I E I S - m 8
s L_4__ L 1 = 5]
o [ [ o W m &
1 » - — i Bt e e m o R o Unb
> I l l | W o T = S
- — e i el S > = S
M % I | 1 | m o m ﬂF
© l l l l I o o 5;,m
O [ _. oo a o <@ © g &8
o [_1 T—a----r-1-| S s 3z
- =] ]
I I TR c 54 v
P S |-+ 49— =1—-—F -+ — - o (=3 = <+ &%
O -1 Ao T o Q s < E
O < o I\l
- i el ol N s ~ 2
c |[_ul 1 L1 - g =&
S i | 8 5 95
Py | o = (wrl) Juauung asianay ¥ € 3B
%] | | | m “M Aﬁrm
c g
S F-1A4-- Wu u“nl.,,uu.m W § S5
m. i b = S R o o 2z 7%
\\\\\\ I L - o S
—_ = S o8
T _ L __ E] o %)
E -1 _ Lo - o g 24
= [ | = 2 T
: ErT 1 2 s % “x
Ny 0 W IR R - = S m. 22
| | ~ R
2 v 1 | ~ 8 © 2 o
O > e b1 p-o_t- _ 1l @ 9 o = & 0
o B R R - T e e I g <
O [_IT_p--rF-*T - —
u b T _J-_E-ZFEZ Z _— o 14 - o » =
GG s o Sk Bk et " s % o £ 2%
S 8=
es S -1~ f-1 -r - .m = > o S 83
[ <5} e R + -+ - Q (] o 8 = s
o F 1 po_d_1 L 2 o » - = 2 »n?
- — N S — — — — — 19 :
ﬁUU = W | | | | | Q M o W um wm
® S fF-1-p--4-1 L _ k) o ? ® E P
(@] m %] | | | | | m > [ »n ©
O m | | | | | — © Ee] 3 - S ISRY
x S | | | | | [=] < = 4 (3 & g
o w | -b--4-+ -r 1 © T) ® > > = = oen
| %= e i - 4 S H @ Q = So
- £ t-p--A-+t r - 3] o x = &=
= S wEts [ | S 1 e = (S - S 5o
o o e L_a_pb__d-1 L _ g 'S m x IS} o
l’E A E 711 - 7 H = > e 2%
IR NN B L . w 5 - <
W “ ﬂ | | | | | _.m > ® _.mb B
i s \-r - o . T ®
m 1= = | o g © M z e
m QAR L] 2T S o | I £ $4&
3 2 R > !
Pl el ol 9l? ol 5 “ “ “ - g =
O —_ S o o o o o g 82
o 5~
75 o0~ OB Y0NS o2 3 & 3 g g 2o
— SO O 0o o oo o o - - g &R
] ‘ E wv
] (M/9.) @ouepaduw| fewsay (v) 3uauing piemiod 9| (4d) @oueyoeden ‘9 s Eg
=" 2 2%
> 2 59
T M .12?
=RV



