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( DG5N65
‘ WA V1O
e N VA3 S L g A
T N-CHANNEL ENHANCEMENT MODE MOSFET

FEmMEiR  General Description

DGSN65ZNVAE B 53 A I MO8 S A, LA T ARG AR B RIBR, R AP
LRSI 2 IR BoR, FRAK 7 Sl iaE, fm JITohett, W r SimE. &%
A BEN T 2 MR I O R, USRI, RGN AL

DGS5NG65 is an N-channel enhancement mode MOSFET, which is produced using Dongguang Micro-electronics’s
proprietary. The self-aligned planar process and improved terminal technology reduce the conduction loss, improve
switching performance and enhance the avalanche energy. The transistor can be used in various power switching

circuit for higher efficiency and system miniaturization.

7% Symbol

FE 2% MAIN CHARACTERISTICS Drain
Vbss 650 \Y%
ID 5.0 A Gate
Rpson) 2.5 Q
Crss 12 pF Source

34 Package

P R FETURES "
@ {[KCrss @Low Crss \3 / “Q)S
@ (A BB AT @Low gate charge D i

O T oCEE R @Fast switching To-251 G T0-252 G

@ S HIESDREES] @ Improved ESD capability

@ = Hidv/dtee @ Improved dv/dt capability

@ 100%E AF @ 100% avalanche energy test

Rz FH A5 APPLICATIONS

@ =T K IR @ High efficiency swith
mode power supplies

@ FHE# @ Electronic lamp ballasts

@ UPSHJE ®UPS
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%R RKBIE ABSOLUTE MAXIMUM RATINGS (Tc¢=25C)

SRR i B Hfir
Parameter Symbol Value Unit
M=y Jra N "
ﬁ*& PR B Vs 650 v
Drain-Source Voltage
PSR L Te2sc > A
Continues Drain Current Tc=100"C 2.5%
BRBKIRARHIR GE 1) Iog 20 A
Plused Drain Current (note 1)
S Ves 30 v
Gate-to-Source Voltage
TR 12 B » .

Single Pulsed Avalanche Energy (note 2)

T IR G

ik 4.0 A
Avalanche Current (note 1)
. R OB EL s
' iigaﬂﬂﬁbi GE D Exg 10 mJ
Repetitive Avalanche Energy (note 1)
— KL AL My = AR 2 o
TRRE IR MRS R R AR AR (1 3) dv/dt 4.5 V/ns
Peak Diode Recovery (note 3)
‘ TO-251/TO-252 51
Feo% T | 102200262 100 w
Power Dissipation TO-220F 33
N TO-251/TO-252 0.39
FERUI 2RI A 1 Poor) . [ 10-220/TO-262 0.8 w/C
Power Dissipation Derating Factor Above 25°C TO-220F 0.26
=] E.—Q;t: = =AY = °
. R AR AR Ty, Tsrg 150, -55~+150 C
Operating and Storage Temperature Range
V =Ry =B =Y =]
5| S T, 300 C

Maximum Temperature for Soldering

P4  THERMAL CHARACTERIASTIC

ZEFR RS IEIN ¥
Parameter Symbol Max Unit
TO-251/TO-252 2.5
R R
BB Rth(j-¢) | TO-220/TO-262 1.25 w
Thermal Resistance, Junction to Case
TO-220F 3.79
TO-251/TO-252 83
2E BT AIFARH . o
@ﬂ A ,K , Rth(-A) | TO-220/TO-262 62.5 w/C
Thermal Resistance, Junction to Ambient
TO-220F 62.5

s YR FRLIAL H e e il PR A

* Drain current limited by maximum junction temperature
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H4# ELECTRICAL CHARACTERISTICS

SeWTERrE  Off-Characteristics
SR (i) RAZFAF /N A RR | B
Parameter Symbol Tests Conditions Min Type Max | Unit
TR FHE
RBIREST BVpss 1,=2501A, V=0V 600 ; ; %
Drain-Source Breakdown Voltage
5 B TR R R
7 SR ]§V / [p=250uA, referenced to V/C
Breakdown Voltage Temperature DSS ) - 0.7 -
> ATy 25°C
Coefficient
THE IR 1 Vs 650V Ve OV, Te25C | - - :
Zero Gate Voltage Drain Current DS V=520V, T=125°C - R 10 hA
TE e AR A Ha
PR Tassr V=0V, Vs =30V - - 100 | nA
Gate-body leakage current, forward
A AR A s FELIA
SRR Tossk V=0V, Vs =30V - - 100 | nA
Gate-body leakage current, reverse
EAHEYE On-Characteristics
ZHLAATR (i) RAZFAF /N W R | B
Parameter Symbol Tests Conditions Min Type Max | Unit
CHIEEENER
V Vs = Vas , [57250 2.0 - 4.0 \'%
Gate Threshold Voltage s B e hA
s @ e
V=10V, [5=2.5A - 20 25 Q
Static Drain-Source On-Resistance Rosong @* K
1E P55
Vs =40V, [5=2.5A (note4 - 4.5 - S
Forward Transconductance & > K ( )
A% Dynamic Characteristics
SRR e MRS N L EITI I o/ N VA
Parameter Symbol Tests Conditions Min Type Max | Unit
N
i = Ca ; 600 | 720 | pF
Input capacitance
A DN
it EE'? Co | V25V, V=0V, E10MHZ | - 65 95 | pF
Output capacitance
A o
S %»ér‘ c. ) I 0 oF
Reverse transfer capacitance
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Tt Switching Characteristics
SRR (5e) MRSk N L EITR I o/ N A
Parameter Symbol Tests Conditions Min Type Max Unit
FEIREY [H] Tun-On delay time ta(on) - 25 60 ns
- FHBF [A) Turn-On rise time t - 58 125 ns
VDD:325V, IDZSA, RGZZSQ
HER I 7] Tum-Off delay time t,(of) (note 4, 3) - 75 160 | ns
" 1] Tumn-Off Fall time & - 58 125 ns
MK e A 5 Total Gate Charge Qg - 30 35 nC
Vps =520V, Ip=5A, Vs =10V
M — 5 H {7 Gate-Source charge Qgs o b=A, Vs - 38 - nC
(note4, 5)
it — s FLfaf Gate-Drrain charge Qad - 14 - nC
I-VR BRI A B RBIE
Drain-Source Diode Characteristics and Maximum Ratings
SR (i) RAZFAF /N A RR | B
Parameter Symbol Tests Conditions Min Type Max | Unit
1E [ EROREEEE R
Maximum Continuous Drain-Source I - - 5 A
Diode Forward Current
TE [l R bk R
Maximum Pulsed Drain-Source Diode Isu - - 20 A
Forward Current
T R
, Tk Ve VsV, Is=5A - - 15 | v
Drain-Source Diode Forward Voltage
SR JE ARSI [
. ty - 340 - ns
Reverse recovery time V=0V, I&=5A
PR BT dI/dt=100A/ps (note 4
SRR AT Q p us (note 4) ) 27 ) e
Reverse recovery charge

R

1 ik B J5E p e e 45 W R o1

2: L=25mH, Ixs=4A, Vpp=50V, Rg=25 Q, FELAL5ET=25C
3: Isp <5A, di/dt <300A/ps, Vop<BVpss, £2IALET=25C
d: BRI kR 5 B <300ps, H S E<2%

5. HEALTERELR
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Notes:

1: Pulse width limited by maximum junction temperature
L=25mH, Ixs=4A, Vpp=50V, Rc=25Q, Starting T,=25C
Isp <<5A, di/dt <300A/ps, Vpp<<BVpss, Starting T=25C
Pulse Test: Pulse Width <<300us, Duty Cycle<<2%

wn A W

Essentially independent of operating temperature
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}fEfiZk ELECTRICAL CHARACTERISTICS (curves)

20 10 :
10 Ves =10.0V _ *Notes:
8.0v - 1.Vps =20V —F
7.0v e _ 2.250us Pulse Test
6.5V ¥ L
— 6.0V et -
% 5.5V - =) o
s = g 150°C ﬁ
5 A 5
(¢] ¢ o1 0
e - /’ ;’ff ”;‘ 25°C
s E A
3 5 [ | 5%
~ 04 Vi | < [ ]
a *Notes: - / / /
A 1. 250us Pulse Test -
2.Tc=25% / /
0.02 0.1
0.1 1 10 30 2 4 6 8
Vps, Drain-Source Voltage[V] Vgs, Gate-Source Voltage[V]
L. R 2 2. Attt h 4
Fig. 1 On-State Characteristics Fig. 2 Transfer Characteristics
1.2 3.0
[+]
g
£ g 25
= 14 o &
=4
N2 8 % 20
[ = T o
: ¥
@ [Fle]
Z o 10 Zg o
G O - L
g e 52
2 28310
[ o <
£ 09 g
g *Notes: 005 L *Notes:
o 1. Vgs =0V 1. Vgg =10V
2. 1p = 250pA 2.Ip=19A
0.8 e 0.0
-100 -50 0 50 100 150 200 -100 -50 0 50 100 150 200
T,, Junction Temperature [°C] T,, Junction Temperature [°C]
PI3. 7 2 H s o il 52 AR A i 2k Pel4. 3 i oL o 52 A A T 2k
Fig. 3 Breakdown Voltage Variation vs Temperature  Fig. 4 On-Resistance Variation vs Temperature
700 10 ‘ |
o T s Vs = 120V
- D Cise ~ g Vps =300V - %y
T N o Vps =480V L~
_, 100 ~ . g
= > >
et s 6
2 g
8 Coss ] 3 /
2
‘© *Note: 2
§ 10 [ 1Ves=OV oonf oo o &
0 2.f=1MHz A a
. ) S 5
| Ciss = Cgs + ng (Cds = shorted) Cres+]
| Coss =Cds +Cgd
. Crss = Cgd 0 *Note: Ip = 3.8A
0.1 1 10 30 0.0 1.5 3.0 45 6.0 75 9.0
Vps, Drain-Source Voltage [V] Qg, Total Gate Charge [nC]
P15, FL AR i 2% P16, A b e A 1 o 2%
Fig. 5 Capacitance Characteristics Fig. 6 Gate Charge Characteristics
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6
i
L
00 ps
T 4
~
INRE]
= = |
L
T —
<
! 2
] (=]
Motes = -
1T.=35°C -
2T,=10°C
3. Single Pulse I
10° = - ' 0
10 10 10 10 25 50 B 100 125 150
V.V T [Q

K7. ke TAEX P18, e e AR HEL AL B R P A 1 e 2

Fig. 7 Maximum Safe Operating Area Fig. 8 Maximum Drain Current vs Case Temperature

o .
2] S
s 1 S
Q =,
n
2 Bast §E i
™ Notes:
£ L1 12 4clt)=2.5TIW Max
o = 2 Duty Factor, D=ty /ty
= 1 3Tym-Tc=Ppom Ze uclt)
= 0.4 .
N® ] P

I f ;!‘ﬁ B & !_F:

0.01 i
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
19, 1% A5 H0i 7 Hh 28 (TO-251/T0-252)

Curve (TO-251/TO-252)

{ | { | {313t | ‘1
| I I 1HN | |

Fig. 9 Transient Thermal Response

(t), Thermal Response

8 J¢

Zz

Ailili i il i P

* A 10° 10

10 10° 10"
K10, HogAs e )97 th 45 (TO-220/TO-262)
Fig. 10 Transient Thermal Response Curve(TO-220/TO-262)

® o bl et b e
w
= -
o D 0‘.5
a g8l
@ qqf
o Notes =
= 1.2, () =378 T/W Max
o 2 Duly Factor. D=1/t
L 8. Tow~ Te = Pou " 24 it
E <
@
i
b__ 10 321
o c

= T
N

single pulse
) el -
10° 10" 107 107 107 10° 10'
t, [sec]

B, IS A 1 it 25 (TO-220F)
Fig. 11 Transient Thermal Response Curve(TO-220F)

JREBEEEFEE TEST CIRCUITS AND WAVEFORMS
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R_
Vos O—¢——Wv— S 90% ) . -

—Vop

v 10%——
}:10V D.UT. Gs—a

Pulse Width< 1ps (ON} DIOFF)

[

Duty Factor=0.1%

to
_)‘

K12, TP
Fig.12 Resistive Switching Test Circuit & Waveforms

Vas
\ _i o -
A | < Q,—. »
b/ 1Same Type 10V
: as D.UT.
|
i T Vps — Qgs—»{€¢— Qep—>»
Vs —
KE;
DUT
amadl 1
hd Charge

P13, Ay 0k
Fig.13 Gate Charge Test Circuit & Waveform

L
A
VDS o_|'_m_
BVbss
las i
Ve 7 g \
'\T\?\, % T Ve oy 7 \
Voo P 4 \
10V | D.U.T. - \
—bltp|4— | L~ \

le—— t, —>»|  Time

K14, =5 REENR
Fig.14 Unclamped Inductive Switching Test Circuit & Waveforms

#3 R~} TPACKAGE MECHANICAL DATA
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TO-252 (1)
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TO-251 (1)
{ / \ J
[
DIM |MILLIMETERS| DIM MILLIMETERS
) A 2.240.5 H 1.8+0.5
) B 5.240.25 I 0.8+0.05
E C 5.30.25 J 0.508+0.015
D 4.5+0.5 K 2.3+0.25
"] ,_1__' K]
L J L E 6.3+£0.25 L 0.5£0.1
L F F 2.3+0.05 M 0.508+0.015
' ' G 0.6+0.05 N 7.540.5
Z|
L M
TO-251 (2)
5.33
! 3.81 ' ozl
| | b e b
e
g ! ¥
6.60+0.05 R 8
foe] o
L o :
7 o+ 5 5 ©
B : o \
! o
o l t 3(2x) H \ =3
2-r0.2 / | (6.36) \!« i i
1.1MAX B
0.81
e 0,51
1014005 |
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—T
4 i J DIM |MILLIMETERS| DIM MILLIMETERS
A 2.2+0.5 1 0.8+0.05
B 5.2+0.25 J 0.508+0.015
e
C 5.3£0.25 K 2.3+0.25
E D 4.5+0.5 L 0.5+0.1
E 6.3+0.25 M 0.508+0.015
G f"l"l 3
E! A F 2.340.05 N 1.5+0.25
F . o G 0.6+£0.05 O 1.0£0.25
— H 0.7+0.5
TO-252 (2)
6.60+0.05
=] :
3[\ ’: M
el |
" ! ;
N ‘ T | 3(2X)
D02 (6.36) \-__%i,—-—
5.33
l 3.81 PRSI Y
Lol | L Pl
. | B e
of) \ =
5 CD!
o w
T o
s @) O
= 1.01 el B
-~ (5 ]
5 g' 5 o H
! £.] o =
1.1MAX i
0.81 gl
il
2.286 S
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TO-220
9.90 :0.20 4.50 0.20
2 (8.70) o
— 3 : ;
'E_ g_ ©3.60 010 ; 1303"3%
£ = | 2 -
=0 <D
i 1
Y
|
\ s | =
g | sl 8 2
i S| @
8 = ]
| € gl ¥
= 2}
=R
| I 7
] g !
N
@ 127:010] 1521010 g
J S
| trggggggﬁ i
P8R0 0.50 532 || 2.40 2020
2.54TYP 2.54TYP TT
[2.54 z0.20] [2.54 +0.20]
TO-220F
g 10.16 #0.20 03,18 =0.10 2.54 =020
P (7.00) | to.70)
{20 ]
P , |
]
& D of  FF
i <
65 8 ]
& i
¢ T o 21
i o
P
g d) (1.00x45%) | | 8
=]
i
-2
[ [ | 1.7 so20 I
i
|
MAX1. 47
8 |
o
| 0.80:010 |
5 L g
| &
‘F | N
r v, i
0.35 z0.10 0100
J" 0.50 ggs 2.3 020
2.54TYP 2.54TYFP
[2.54 +0.20] [2.54 z0.20]

S
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TO-262
£ = ’
4 ‘l‘:{'
T_ /—E
[
L | 1 z .8 ]
i i'E
L2 1
(Il
’ ‘ I
U LI i
-l e 3X b2 °q_r"
et L2 0 —et Al
2x [ (€3
D{
El
DIM MILLIMETERS DIM MILLIMETERS
A 4.70+0.08 El 7.85+0.08
Al 2.75+£0.05 e 2.54+0.05
C 0.38+0.03 L 14.00+0.08
C2 1.27+0.03 L1 1.275+0.05
D 8.40+0.05 L2 3.75+£0.08
D1 6.55+0.08 b 0.80+0.05
E 10.15+0.08 b2 1.224+0.05
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