@.

N 348

R R IR N R E

N-CHANNEL MOSFET

MS60R135R

FES¥ MAIN CHARACTERISTICS

D 30A
VDSS 650 V
Rdson—
Sofax 0. 1350
(@Vgs=10V)
Qg—typ 60. 2 nC
i APPLICAT IONS

® =S I YR
® HFHL S

® High frequency switching

mode power supply

E#: Package

b

® LED HiJE ® Electronic ballast 70.220MFKA %
® LED power supply
PR FEATURES
© (I A HA AT ®low gate charge )
©® JF IR P ®Fast switching
O A B @100% avalanche tested ¢ TO-263
® = Hi dv/dt BE ) ® Improved dv/dt capability
O ROHS = i ®ROHS product
O L= ®Super Junction MOS
1T $%{5 2 ORDER MESSAGE
b =
iT ﬁmﬁ 5 Order codes* _ o H %
R F &% G &~ varkine | Packass
Halogen—Tube Halogen—Free—Tube Halogen-reel Halogen—-Free—Reel
MS65R135R-F1-B MS65R135R-F1-BR N/A N/A MS65R135R | TO-220MF-K1
MS65R135R-GE-B MS65R135R—GE-BR N/A N/A MS65R135R T0-247
MS65R135R—C-B MS65R135R—C-BR N/A N/A MS65R135R T0-220C
MS65R135R—-S-B MS65R135R-S-BR MS65R135R-S-A MS65R135R—S-AR MS65R135R T0-263
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JILIM SINO-MICROELECTRONICS CO, LTD

MS65R135R
WP AEIEM ABSOLUTE RATINGS (Tc=25°C)
# H
Value
Iﬁ =
P* tH ? bjj MS65R135R
arameter ymbo
T0-220C
TO-220MF-K1 T0-247 /| ,{i
T0-263 Unit
B e U B — R AR ELIA HE
Bﬁm/ﬁi*}f& PN B Viss 650 v
Drain—Source Voltage
1% B2 M 30% A
l.:%ﬁ%ﬂ%qibm I, T=95°C
Drain Current 5
) T=100C 18. 2% A
—continuous
R MK R GE D
Drain Current — pulse Tou 90 A
(note 1)
i e MR HEL
R R IE Vss +30 v
Gate—Source Voltage
R iR i 2)
Single Pulsed Avalanche Ess 250 mJ
Energy (note 2)
FTHIHEA GE D
L 5 A
Avalanche Current (note 1)
HEHPREE D
Repetitive Avalanche Eir 0.5 mJ
Energy (note 1)
TRE I R R B K L R AR
hisx (3 3)
f EE%Z, ‘ dv/dt 15 V/ns
Peak Diode Recovery dv/dt
(note 3)
Py Tc=25C 45 290. 7 284. 1 W
FERT % -
. . —Derate
Power Dissipation . .
above 25C 0. 36 2.33 2. 27 W/°C
i e 25 AT i Ui
Operating and Storage Tss Tsie -5b~+150 C
Temperature Range
g1 4 B e R S
Maximum Lead Temperature T. 300 C
for Soldering Purposes
s B0 FEL YT FH ¢ v 4 i PR o
*Drain current limited by maximum junction temperature
0 SlilEFHBFiRHEE LT
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MS65R135R
E 45 ELECTRICAL CHARACTERISTICS
W H 5 R %A &/ | HAY g K A7
Parameter Symbol Tests conditions Min | Typ Max Units

K58 Off - Characteristics
i“ _7/\ ji
Fﬁ EEE?EEJ_‘ BViss 1=250 n A, Ves=0V 650 - - V
Drain—Source Voltage

2F LR IR S R
% CEAL A BViss/ AT|T5=250 n A, referenced to .
Breakdown Voltage Temperature 050 - 10.65| - |V/C
Coefficient !
%*ﬂﬂ}i?/}%*&/}% Eﬁ{fﬁ I Vns:650V, VGS:OV, T(::25°C - - 5 A
Zero Gate Voltage Drain Current - V=650V, T=125°C - - 12500 pA
1E [ AR A s FL YA
Gate—-body leakage current, Tosse Vos=0V, Vg =30V - - 100 | nA
forward
S r AR A I LA
Gate—-body leakage current, Tassr Vos=0V, Ve =30V - - |=100| nA
reverse
AR On—Characteristics
] {E FL T
Ij/f r Vcs(th) Vos = V(,s , ID:250 BA 2.5 - 4.5 \
Gate Threshold Voltage
FRAS Sl s E 0. 13
Static Drain—Source Ros v Ves =10V , I,=15A - 0. 104 ‘5 Q
On—Resistance
NAGEEES

iy grs Vis = 10V, I,=15A (note 4)| - [20.9| - S
Forward Transconductance
ZhA4% M Dynamic Characteristics
PN Vis=100V,
WARE Ci " - 12598 - | pF
Input capacitance Ves =0V,
A s f=1. OMH,
A | . z ~ e | - | o
Output capacitance

A g
}i I-l”j’f:lz:'iﬁﬂ Eﬁ‘ﬁ. . C.u. _ 44 _ pF
Reverse transfer capacitance
0 SillERBFRInERAE
F[)izig: 202607D JILIW SINO-MICROELECTRONICS CO,LTD 3/12




@@ MS65R135R

FB$F1% ELECTRICAL CHARACTERISTICS

JFo54% 4 Switching Characteristics

ﬁiﬂgﬁﬁrﬂ Turn-On delay time tq(on) Vum325V, oS0 Re25 O - | 41| - | ns
b FFEF A Turn—On rise time to - |75 | - | ns
FEIR B A] Turn—0ff delay time tq(off) VGS=10V - |165| - | ns
RS ] Turn-OFf Fall time t (note 4, 5) - 68| - | ns
WK HE e A & Total Gate Charge Qs Vos =520V , - 160.2] - | nC
W — R HL TR Gate—Source charge Qes 1,=20A - 28] - | nC
it — I LAl Gate—Drain charge (A Ves =10V (note 4, 5) ~laoa | - | neC
T — U5 W R K K 5E (8 Drain—Source Diode Characteristics and Maximum Ratings

1E W) e KIS FR L

Maximum Continuous Drain Is - - 130 ] A

—Source Diode Forward Current

1E A) 5 K ik FEL
Maximum Pulsed Drain—Source Tsu - - 190 | A
Diode Forward Current

1E ) F%
Drain—Source Diode Forward Vsp Ves=0V, Is=15A - 10.9(1.2| V
Voltage

Al Pk S Bt )
R I A 1) o I TS I

Reverse recovery time V.=400V, I+= Is

raEk/ -k 0 dI:/dt=100A/ns (note 4) Lo .
rr — . — lJ'
Reverse recovery charge

#4354 THERMAL CHARACTERISTIC

=N Max N
% H (I MS65R135R # _ﬁL
Parameter Symbol Unit
TO-220MF-K1 T0-247 [T0-220C/T0-263
&5 3 Fe A FARE
Thermal Resistance, JunctionRth(j—c) 2.78 0. 43 0. 44 C/W
to Case
&5 AL R HFH
Thermal Resistance, Rth(j-A) 47.6 32.9 56.9 T/W
Junction to Ambient
R Notes:
L: kb 58 B R B v 45 v, PR ] 1: Pulse width limited by maximum junction temperature

2: IAS=5A, Vop=50V, Re=25 Q,Ei545 i T1=25°C 2: IAS=1.8A, Vop=50V, Re=25 Q,Starting T;=25°C
3: Isp<11A,di/dts300A/us,VDD<BVpss, it 4 &5 i 3: Isp<11A,di/dt<300A/us,VDD<BVpss, Starting T;=25°C
Ts=25°C 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
4 ks kb e BE<300ps, 5 7 Hhs2% 5: Essentially independent of operating temperature
5: BEAS5TARRETR
1“}’ SillERB T RRERLAE
A 202607D JILIN SING-MICROELECTRONICS €O, LTD 412
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MS65R135R
454FRhZE ELECTRICAL CHARACTERISTICS (curves)
| On—Region Characteristics | Transfer Characteristics
w0 s 7O o
top: 20v L e = S
60 4 —p=
il ,/
/
B0 4 i
E‘ 311} g /
i 55v L0 4
Q Sv =
E 40 buttom: 45w E L
Y o9 ‘™
.g 5 20 -
= 20
= 10 -
10
1] il
0 1] 2 4 4] a 10
i 5 10 15 20 Gate-Source Voltage(V)
Drain-Source Voltage (V)
On—Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
150 100 +
G 145
E’ 140 EE (&) 3 EERBE .
& 135 &
g 130 5
& g
|O= 125 kg_
8120
g :
8115 S /
c Tf2sTC
g 110 /
O 105 /
100 A 0 " o w0 'aB 080 0.6 07T 08 0% L® L1 L
Drain Current({A) Forward-Voltage Vf{V)
Gate Charge Characteristics | | Capacitance Characteristics
100000 - 10 ~
130V
10000 a4
—_ Clss 320V
000 —6
g =
5 £
'E 100 B33 =4
o
m
o CRSS
10 A 2
1 i} : T T
! Drailr?tn Snurl:e\.r'nltalgﬂeﬂ[\."] 1on u 1 20 Q;[[II'IC] 40 50 60
SillERBFRInERAE
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@@ MS65R135R

1E4FRh4% ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On—Resistance Variation
vs. Temperature vs. Temperature
13 | | 3 —
- Vs = 10V
Iy = 250pA 5 T /
T E 25 | 1,= 10A V4
E g 2 ,/
TEu 11 — S //
| = 15 g
i 1 — 5 -
-, 1
i | <
Z 09 05
=
08 0 . .
30 0 30 60 90 120 150 -50 0 50 100 150
T, Junction Temperature (°C) T,, Junction Temperature (°C)
Maximum Safe Operating Area Transient Thermal Response Curve For
For MS65R135R/T0-220MF-K1 MS65R135R/T0-220MF—K1
100 10

01ms

10ms

o

Drain Current(A)

01

cZje(t)Thermal Response

o
=1

! 1c! o e 0.0001 T T T
reSource Voltagell] 0.000001 0-8%hare Wavéd Plilse Durtioi(S) 100
Maximum Safe Operating Area Transient Thermal Response Curve For
For MS65R135R/T0-247 MS65R135R/T0-247
1
100 -

2

S0
z g
%-10 E &

Bor
5 @
(%] o=
c [=%
® o1 5

o qoot

o1 T T 1 0.0001 T T T
0.000001 0.0001 001 1 100
1 [i?ain-Suurce Vultalggl\f] 1000 Square Wave Pulse Durtion(S)
SillERBFRInERAE
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@@ MS65R135R

Maximum Safe Operating Area Transient Thermal Response Curve
For MS65R135R/T0-220C/T0-263 For MS65R135R/T0-220C/T0-263
100 0.81ms 1
gw Omsms g 7
o0 2
3 E 0011
! I;Eain-Snurce \.I’ol‘talgDeD(V] o 0000001 ..‘Eqnll?ln;re Wave E'Iln.|1|se Duﬂinn%l_'S] 10

Maximum Drain Current
vs. Case Temperature

12

08 \-.
I~
. ~N

\
\

25 50 75 100 125 150

Id, Drain Current [A](Normalized)

Te,Case Temperature[T]

0 Sl lERBFiROERAE
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@@ MS65R135R

SMEZR~F PACKAGE MECHANICAL DATA

E
SYMBOL 0
— MIN MAX
OOl @ A 1.5 1.9
- \P\—{ B 1,22 1,47
I — Y o b 0.7 0.9
= QO C 0. 45 0. 60
D 15.6 16. 1
D1 9.0 9.3
. y o 9. 54TYPE

1 . E 9.9 10. 1
. o] F 2.3 2.8
L 12.6 13.3
L1 3.1 3. 4
. Q 3.2 3. 4
Q1 2.6 2.9
OPp 3.0 3.5

v

0 SiililEifEB FiRREIRZE8

ﬁ)il'i: 202607D JILIW SINO-MICROELECTRONICS CO,LTD 8/12




@@ MS65R135R

SMEZR~F PACKAGE MECHANICAL DATA

symbol [MIN MAX

: A A 290 540

i HLE = B 295 335

ﬂ ol @ B 195  2.35

J FoTd e [ b 145|135

c 050 0.70

|| - D 2090 | 21.10

T ‘ .&t E 1570 1590

” | w e 534|554

| | . T F 190 210

. | L 1940 2040

L2 403| 423

e|e B Q 600 640

Y 230|250

P 350 3.70
™
L

SiiilEkEB F RN ERLE

JiiA: 202607D JILIN SINO-MICRDELECTRONICS €0, 110 o112




@@ MS65R135R

SMEZR~F PACKAGE MECHANICAL DATA

; A
oP r 5
— —— symbol MIN MAX
= A 430 | 4.70
I- et B 1.10 | 1.40
b 070 | 095
= c 040 | 065
O o D 15.20 | 16.20
D2 9.00 | 9.40
| E 9.70 | 10.10
| M | = e 2.39 2.69
B | — F 125 | 1.40
| | | . L 12.60 | 13.60
| H 12 | 280 | 320
I | | Q 260 | 3.00
[ _ Q1 220 | 2.60
. ‘ ¢ U c P | 350 | 3.80

1 o 1 1 O o

0 Sl lERHEB FREAERAE
JILIM SINO-MICROELECTRONICS CO, LTD 10/12
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MS65R135R

SMEZR~F PACKAGE MECHANICAL DATA

A
: Tél SYMBOL MM
g I MIN MAX
j i) A 430 480
Al 112 142
A2 254 254
@ b 067 1.00
& [ 029 052
D1 840 800
E 980 10.46
- ) 254B5C
r.i. H 14,00 16.00
T H2 112 145
‘_ L 150 310
N L1 145 1.70
c
-
w77 REEL
6D [l P Pl
\_\
\ \>T\ Y VO Y ) ) AN YT Jana \ -
x{u = AN N AN AN, N AN A /
e N l A -
T = q P W P K
T
. P o (UNIT:mm)
Al = By \ ] D
Rl s, 10.9£0,1 175201 L3201 {15
L |1 Py Pl P I
I{l] R s so1/-0 [420.1 1£0,1 1620, 0,35=0.0
A (Ko Bl
Fo 4,920 16, 0£0,
SlilEFHBFiRHEE LT
ﬁ&z'_—\‘: 202607D JILIW SINO-MICROELECTRONICS CO,LTD 11/12




@@ MS65R135R

ABEm
L EMRAERE T B A J R S N B A AR, TRy 3, T s 5 A
sk

VK NE A A AR, WA SRS 5 A m AR
5 RTINS AN ZE A e O A B RBUE (B, 5 W R LAY ml St
ATt B A5 A A AR AN 3 A R

NOTE

1. Jilin Sino—microelectronics co., Ltd sales its product either through direct sales or
sales agent , thus, for customers, when ordering , please check with our company.

2. We strongly recommend customers check carefully on the trademark when buying our product,
if there is any question, please don’ t be hesitate to contact us

3. Please do not exceed the absolute maximum ratings of the device when circuit designing.

4. Jilin Sino—microelectronics co., Ltd reserves the right to make changes in this.

specification sheet and is subject to change without prior notice

KRR
R I H BR A 7

AT ML FHARE SRR 99 5
HE4w: 132013

ML 86-432-64678411

fEH: 86-432-64665812

M HE: www. hwdz. com. cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No. 99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel: 86-432-64678411

Fax: 86-432-64665812

Web Site: www. hwdz. com. cn
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