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N-CHANNEL MOSFET

MP/ANGSE

FESHMAIN CHARACTERISTICS

Ip 7A
Vbss 650V
Rdson—max
1.25Q
(Vgs=10V)
Qg-Typ 20nC
Hi& APPLICATIONS

® S AT IS
o A
® LED HJ

PR

© {1 LA

® il Crss (JL7U{H 4.4pF)

® JF oG R

© 7= i A 25 A WA
® =47 dv/dt fig /1

O ROHS 7= i

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

o LED power supplies

FEATURES

® L ow gate charge

®Low Css (typical 4.4pF)
® Fast switching

®100% avalanche tested
® Improved dv/dt capability
® ROHS product

1T $¢{5 5 ORDER MESSAGE|

%% Package

TO-220MF-K1
TO-220MF-K2

Y =
_ 'l«Tﬁf"‘:T Order codes e 2%
F-%E To -8 H -G 76 B~y Marking Package
Halogen-Tube Halogen-Free-Tube Halogen—Reel Halogen-Free-Reel
N/A MP7ANG5E-V-BR N/A N/A MP7ANG5E TPAK
N/A MP7AN65E-R-BR N/A MP7AN65E-R-AR MP7ANG5E DPAK
MP7AN65E-C-B MP7AN65E-C-BR N/A N/A MP7AN65E T0-220C
MP7AN65E-F1-B MP7AN65E-F1-BR N/A N/A MP7AN65E TO-220MF-K1
MP7AN65E-F2-B MP7AN65E-F2-BR N/A N/A MP7AN65E TO-220MF-K2

FRAS: 202311A
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MP7ANG65E
3R ABEMEABSOLUTE RATINGS(Tc=25C)
/G-
WiH e Value B
Parameter Symbol | 10.220c/IPAK/ Unit
TO-220MF-K1/K2
DPAK
5 T:l:'_“V KR _:/\ i JJS‘
Eim/ﬁﬂ“& TEAR B HL Voss 650 Vv
Drain-Source Voltage
o ‘ o ] 7.0 7.0 A
SRR IR T=25T
Drain Current-continuous T=100
) 4.2 4.2% A
C
£ KR W GED
Bﬁﬁ%ﬁ’/ﬁﬁ&%m i lon o8 gt A
Drain Current — pulse (note 1)
i M FELUE Vass +30 Vv
Gate-Source Voltage
> vk a2 52 ok Bl (‘»\ 2)
%Hﬂ({*aﬁﬂ AEE GE Eac 448 3
Single Pulsed Avalanche Energy (note 2)
ZE R HH Y 1
T IR D s 70 A
Avalanche Current (note 1)
e ok EL (3 S 1)
E’Ezﬁﬂ REE (F Ea 111 o
Repetitive Avalanche Current (note 1)
TR P E % R E 3)
WEiﬁMEWK%FE%LK/ dvidt A vins
Peak Diode Recovery dv/dt (note 3)
Po
Tc=25 120.0 30.0 w
FERLTZh 2 C
Power Dissipation -Derate
above 0.96 0.24 w/C
25C
=] f;.—‘éd:?El ‘ ?EI
SRS IR AP R L Ts, Tsro 150; -55~+150 C
Operating and StorageTemperatureRange
G Bed v SRR TR
Maximum Lead Temperature for Soldering | T, 300 C

Purposes

* I A L P e e 2 T PR )

*Drain current limited by maximum junction temperature
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MP7ANG65E
F4%1 ELECTRICAL CHARACTERISTICS
g Ziine) 2% A BN | BA | BoK | Bhr
Parameter Symbol Tests conditions Min | Typ | Max |Units
XAHME Off —Characteristics
y ) _:/\ ZE :'3
fjraif Sfch§Coltage BVoss  [I0=230uA, Vos=0V 650 - ) v
i B PR IR P AR ABVoee/
Breakdown Voltage Temperature AT bss I0=250ypA, referencedto 25°C| - |0.65| - |VI/C
Coefficient ’
T T T A e R | Vps=650V,Ves=0V, Tc=25TC - - 1 MA
Zero Gate Voltage Drain Current bss Vps=520V,Vgs=0V, Tc=125C | - - 100 | pA
1E A AN A s P U
I Vps=0V, Vgs =30V - - 100 | nA
Gate-body leakage current, forward eSS Ps ©s
JE VS
52 1) AR A s LY lossy Vps=0V, Vas =-30V i - 1-100| nA
Gate-body leakage current, reverse
TEA4EME On-Characteristics
CIEIERGENES
Gate Threshold Voltage Vs Vos = Ves,  1p=2500A 2.0 i 401 Vv
RO GRS EN iz N R Ves =10V, [p=3.5A 10 |12l @
Static Drain-Source On-Resistance PSON o ’ ’
1E 1A 75 5
Fo;N;rZTransconductance grs Vos =40V, [p=7.0A (note4) - 1 56| - >
A% Dynamic Characteristics
AR F BEL .
Gate resistance Rg F=1.0MHz open drain 05|20|45| Q
A e
MNBE Ciss _ 8811800  pF
Input capacitance
i VosT25V,
. Coss Vs =0V, - 92 | 200 | pF
Output capacitance =1 OMH
A e T z
S FL A | Cs 44| 15 oF
Reverse transfer capacitance
0 SililEREBFREHER L
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MP7ANG65E
E 4514 ELECTRICAL CHARACTERISTICS
FrR4EME Switching Characteristics
FEIR I 8] Turn-On delay time ta(on) - /35.2| 60 | ns
_FFFiFE] Turn-On rise time tr Vop=325V,1p=7A,Rc=25Q - 130.2| 80 | ns
ZEIR I ] Turn-Off delay time ta(off) (note 4, 5) - 1624 95 | ns
T F&IsF ] Turn-Off Fall time tr - 1121| 30 | ns
Mt B 7H7 4 & Total Gate Charge Qg Vbs =520V , - 20|35 |nC
Hit— Y H 77 Gate-Source charge Qus Ib=7A - |50] 10 | nC
it — i Fi 47 Gate-Drain charge Qq Ves =10V (note 4, 5) - 85| 17 | nC
I — U W R K KA SE (1 Drain-Source Diode Characteristics and Maximum Ratings
1E [ s R 28 HEL YL
Maximum Continuous Drain Is - - 7 A
-Source Diode Forward Current
1E Al Rk FE R
Maximum Pulsed Drain-Source Ism - - 28 A
Diode Forward Current
1E 1) B
Drain-Source Diode Forward Vsp Ves=0V, Is=7A - - 14 | V
\/oltage
S [ k) []
. trr Ves=0V, I[s=7A - 415 - ns
Reverse recovery time dI/dt=100A/us
F/at= M
g yam
Bl R Qn (note 4) - |24 - puC
Reverse recovery charge
#45Y THERMAL CHARACTERISTIC
| e =] i e
i s TO-220C/IPAKI TO-220MF-K1/K2 EM%
Parameter Symbol DPAK Unit
75 B e B
R R BRI _ Rih(-c) 1.04 4.16 ‘CIW
Thermal Resistance, Junction to Case
25 B IR 1 A
R EPR SR _ _ Rith(-) 62.5 62.5 CIW
Thermal Resistance, Junction to Ambient
R Notes:

1.

2
3
4:
5

ikt 58 FEE £ A et 4% ik B A

: L=23mH, las=7A, Vop=50V, Re=25 Q,#2i4%5IE T)=25°C
: lsp <7A,di/dt <300A/us,VDD<BVopss, A4k i T5=25C

Jikeh P kb 98 FE<300ps, i His2%

H

: FEAETARRETR

JiAs: 202311A

Pulse width limited by maximum junction temperature
L=23mH, las=7A, Vop=50V, Rc=25 Q,Starting T;=25C
Isp <7A,di/dt £300A/us,VDD<BVpss, Starting Ty=25C

Pulse Test: Pulse Width <300us,Duty Cycle<2%

Essentially independent of operating temperature
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MP7ANG65E

4E4FRhZEL ECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

V,

o |
T 15V >
* 10v /—-"_’

8V

of = —

6.5!
6V
5.5V >,
Bottom 5V T 1 [
,/
A
/ f
y
/ Notes:
1 1. 250ps pulse test—{
2. Tg=25‘°c
\
1 10
VDS M

10 7

lo [Al
N
\\

/ Note§:
/ 1 .25st pulse test__|
/ / 2.vDs]:4ov ‘

2 4 6 8 10

Ves V]

0.1

On-Resistance Variation vs.
Drain Current and Gate Voltaae

Body Diode Forward VoltageVariation
vs. Source Currentand

i
Panl
12 10 -~
I V_1=10V.
o] G
= |~ < N
= Vv =20V 1 = 25°C
§ o == .
= 10 — -
o | 1 /
A i
VAN
/1150C / Notes:
08 1.:25611;7‘, pulse test] |
’ Note : T:25°|C 2. Vésr:o\,
0 1 2 3 4 5 6 %104 05 o5 07 08 08 10 11 12 13 14 15
lp [A] Voo M
Capacitance Characteristics Gate Charge Characteristics
10000 12
Ciss 10
1000 — E
1 g
T Coss g s
o N S
5 I ©
: \ E o
i Hil crss g
o 4
\___-.— g
>
1 Note: 2
1. Vgs=0
2. f=1MHz
0
01 0 5 10 15 20 25
o ! vds (v) w o Qg Toltal Gate Charge[nC]
5 — —
Sl ERB I REEREE
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@@ MP7ANGSE

$HEMMZELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
VvsS. Tembperature VvsS. Tembperature
1.2 b N
28
E o L] F e .--‘/
: — e e
gof 1.0 ol E 18 /
8 L 5 d
o i0
/ o
0.9 Notes: _,,..-"‘"" Nu:utesl:
1.V =0V o — 1. V=10V
2.1,=250pA 2.1,73.54
0.8 ;?. . ” " - .J —
75 50 25 0 25 50 75 100 125 150 s = - _f_.. - e ®oo
T rC] T 1C)
Maximum Drain Current EAS
vsS. Case Temperature vS. Temberature
8 800
g 700
N 3 600
S~ 3 500
B c
<, ~. W 400 =
- § 300 T
% 200 """"-—-...._
: Z 100
0
0 25 50 75 100 125 150
25 50 75 100 125 150
T.[C] Junction Temperature, Tj[C]
Maximum Safe Operating Area Maximum Safe Operating Area
For MP7ANGS5E(TO-220MFE-K1/K2) For MP7ANGSE(TO-220C/IPAK/DPAK)
10° ——rr - - — -
—— 3"@:32_3 < gy 10,4
—_ :- 10'
% R e | = 3
= pE; . N A7 G U € f
‘g‘ . "’d \\‘ ~ \"%l: L ‘ ‘..‘_i g \l
B ~ L HH—~ ~L T o 10 =
o [— Operation in This Area E Sk £ N
E — isLimited by Roge ST g T
o 01 4— X Note : ™~ “l & \:
= LT.=25C i 3 10" E : :"
—  2.1,=150C i [ 11 single putse 11 L
3. Single Pulse | T,=Max rated !
0.01 | T =25 i
1 » 00 1000 10‘10' ] . ;:)” ] A1:) ] A 10° I
Drain-Source Voltage, Vps [V] V. Drain-Source Voltage [V]
Sl EREBEFRINEREE
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®® MP7ANG65E

$HEMMZELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve Transient Thermal Response Curve
For MP7ANG65E(TO-220MF-K1/K2) For MP7ANG65E(TO-220C/IPAK/DPAK)
10 T T — s — { 10° :_ - - T "
EH [
= S L F0=0.5
@ D-U. e g -
: L 5 b2
H D-02 - — 1 % = Notes
E_ ] " o | 111 I 1 rqé W -INZE S0=1.04 CWMax, |
P P =i [ el
E Fo-005 T = ":: /t . ;‘;} |
g B '“'”l”’f-':"’:// T | IJTL_J_L F PDMI I I I I
H .D:nim'.".' i A 1 _—an -| CQ bferl
a t * Note: @ -« 1o
& | N :
= g 1. Zoye{t) = 4.18°5C/W Max. , .
L i puse 2. Duty Factor, =11 /12 10 p |
‘ ‘ | 3. T~ Te = Pou X Zaclt) [
.01 - . + i aaaanl il i sl il il
lH)ﬂ:-OS 0.0001 0.001 0.01 0.1 1 10 10° 10* 107 10° 10" 10° 10
Pulse Width, t [secl t,[sec]

Sl EREFROERZE
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®® MP7ANG65E

SMEZ R~ PACKAGE MECHANICAL DATA

IPAK

L1

E
b1 Sy
Al - MM
| _J_ SYMBOL: | MAX
A 2.1 2.5
1 Al 0.87 1.27
h 0. 63 0.93
) bl 5. 13 5.53
¢ c 0. 40 0.60
| - L 5. 80 6. 40
E 6. 30 6.90
L 9.10 9.70
e 2. 286BSC
U U L1 0.82 | 1.22
e

0 SiilEREFRIDERAE
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MP7ANG65E

SMEZ R~ PACKAGE MECHANICAL DATA

DPAK BAA7 Unit: mm
bEI . mm
L — SYMBOL
| MIN MAX
‘N
1 2.10 2.50
C) Al 0.97 117
- b 0. 62 0.93
bl 5.13 5.53
Al C 0. 40 0. 60
| D 5. 80 6. 40
HE P 6. 30 6. 90
- e 2. 286RSC
'\ o L 2.50 3. 30
Il 1. 20 1. 80
: o] ~o— 2 0. 60 1,00
L3 0.85 1. 30
[ 1
H = Hi~
YmT REEL
0.330:40.025 _
éLﬂi\ 4.00+0.10 . 2.0040. 10 3
? = T e
_— . - | 17
R 9% 50 4 65 o | [T
‘ ‘ \ f ) $| 55 El— -
| | \ g s o
- ,@, - f‘\ 253 . . - 3 \ b b=
‘ & o ¢ c
R0. 50 ’ 1
A= |
- ] : || 2784010
| 8.00:£0.10_| — N eL50; B-B
6 NAX.
1
6.9610. 10
A-A
@ S EEFRAEREE
F[)iz'_(: 202311A JILIN SINO-MICROELECTRONICS CO, . LTD 9/13




®® MP7ANG65E

SMEZ R~ PACKAGE MECHANICAL DATA

T0-220C
E A
oP F N
— —— symbol MIN MAX

[ = A 4.30 4.70
] -'®' | 1.10 1.40

B
b 0.70 0.95
c
D

0.40 0.65
15.20 | 16.20
D2 9.00 9.40
I E 9.70 10.10
| - e 2.39 2.69
| F 1.25 1.40
l L 12.60 | 13.60
l

|

O
P

b L2 2.80 3.20
Q 2.60 3.00

_ Q1 | 220 | 260
g | ‘ u ¢ P 350 | 3.80

I _oTn _mn

0 SiilEREFRIDERAE
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®® MP7ANG65E

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF-K1

E

SYMBOL 0
- MIN MAX
O 4 O o — -
e *\_‘ A 4.5 1.9
o g B | 122 | 1.47
e o b 0.7 0.9
. O c 0. 45 0. 60
D 15. 6 16. 1
D1 9.0 9.3
= - e 9. 54TYPE
i E 9.9 10. 4
. a1 F 2.3 2.8
L 12.6 13.3
| L1 3.1 3. 4
. Q 3.9 3. 4
Q1 2.6 2.9
OP 3.0 3.5

“:‘_DE\D_D:IJ_DDJJ_‘II\ <
0 SiliilEREBFRINEIIREZE
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®® MP7ANG65E

SMEZ R~ PACKAGE MECHANICAL DATA

SYMBOL i

MIN MAX

O K ©C| o© A 4.5 4.9

. \4,A\QL B 1. 27

1 . b 0. 59 0.79
o % a c 0.45 0. 60
5 D [ 15.67 | 16.07
DI | 8.97 9.37

| e 2. 54TYPE

5 E 9.96 | 10.36

F 2.34 2.74
§ Q{-~—Q L 12.65 | 13.35

LI | 1.80 2. 20

q 3.2 3. 4

: QL | 2.56 2.96

op | 3.08 3.28

0 SiilEREFRIDERAE
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®® MP7ANG65E

AEEW
1. MR T B A PR A B ™ A & 2 N B A B AR, Ay, T LR i 5 A E

7

2. VKISV IATE A A AR, A BER T 5 A R AR .

3. FEFEEBCTHIN T AN S S A0 B R BUE AR, 5 U e R e BE AL AT FE A

4. RUHIPIA A EA T A

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.

BRAEAN

EHEREB TFRBBIRAE

AFbl: ARG ERTTIRYIET 99 5
Mi%: 132013

HHl: 86-432-64678411

f£¥: 86-432-64665812

Pk www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 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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