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( DG4N65
. AT V1.0
N VA) 18 184 58 72 37 %00 7 A
D.G.M.E. N-CHANNEL ENHANCEMENT MODE MOSFET

FEmMEiR  General Description

DGANGS N VA IE B 53 A I MO8 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

DG4NG65 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 4.0 A Gate
Rpson) 2.8 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)

SHAATR (5e) e L&A
Parameter Symbol Value Unit
YA N :
TR B Vs 650 v
Drain-Source Voltage
HEALRA IR | Tc=25C 4% A
D o
Continues Drain Current Tc=100C 2.5%
ORI o 1) | 16 A
DM
Plused Drain Current (note 1)
R R R Vas 430 v
Gate-to-Source Voltage
Y o rh B b -
BRI i RE R 0k:2) Eag 218 ml
Single Pulsed Avalanche Energy (note2)
=z 5 Ny
TR @ 1 I 40 A
Avalanche Current (note 1)
R LB EL o
HEEHREE 1 Erx 10 mJ
Repetitive Avalanche Energy (note 1)
— KL AL My = AR 2 63
T AR R B K R AR R 0 3) dv/dt 45 V/ns
Peak Diode Recovery (note 3)
N TO-251/TO-252 51
Felhs Teobee | T0-220/T0-262 100 W
Power Dissipation TO-220F 33
TO-251/TO-252 0.39
RO IR S5 ¢ | T0-220/T0262 038 wre
Power Dissipation Derating Factor Above 25°C - - ;
TO-220F 0.26
= Ry= W/ = b5 7| = |
RS AR L Ty Tsig 150, -55~+150 C
Operating and Storage Temperature Range
A= ET‘, H 52 9H .
I R - 200 c
Maximum Temperature for Soldering
$i%tE  THERMAL CHARACTERIASTIC
ZHAIR (ine) IEIN L2
Parameter Symbol Max Unit
TO-251/TO-252 2.5
I B A
e R Rth(j-c) | TO-220/TO-262 1.25 w
Thermal Resistance, Junction to Case
TO-220F 3.79
TO-251/TO-252 83
ZERIIRIE A . .
SRS B Rth(-A) | TO-220/TO-262 62.5 w/C
Thermal Resistance, Junction to Ambient
TO-220F 62.5

s PR HRLIAE R e A UL PR A1

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

KWt Off-Characteristics

SHATR (e MRS /D L EICR S SN A
Parameter Symbol Tests Conditions Min Type Max | Unit
ISR o 2 L
, BVpss Ip=250pA, Vgs=0V 650 - - \
Drain-Source Breakdown Voltage
o IR EERFE
A ]§V / Ip=250uA, referenced to V/C
Breakdown Voltage Temperature DSS C - 0.7 -
. AT, 25
Coefficient
EHE IR B Vps=650V,Vg=0V, T=25C - - 1
. Inss pA
Zero Gate Voltage Drain Current V=520V, T=125°C ) ) 10
1E TR
ﬁﬂ]ﬂ*&ﬁg Fﬁ ﬁi Tassr VDSZOV, Vs =30V - - 100 nA
Gate-body leakage current, forward
JRiFEY
}i ﬁﬂ]ﬂ*&ﬁg Fﬁ ﬁi IGSSR VDS:OV, VGS =30V - - -100 nA
Gate-body leakage current, reverse
EAHEE On-Characteristics
ZHLAATR (i) RAZFAF B/ A RR | B
Parameter Symbol Tests Conditions Min Type Max | Unit
CHIEENER
V, Vps = Vs, [57250 2.0 - 40 A%
Gate Threshold Voltage o D e hA
FiAs S e P
V=10V, [=2.0A - 22 2.8 Q
Static Drain-Source On-Resistance Rosony & K
R
Vps =40V, I5=2.0A (note4 - 40 - S
Forward Transconductance & > v ( )
A% Dynamic Characteristics
SHATR (e MRSk R/ L EITR I o/ N A
Parameter Symbol Tests Conditions Min Type Max | Unit
N
i = Ca ; 588 | 708 | pF
Input capacitance
A L~
it EE'? Co | V25V, V=0V, E10MHZ | - 59 60 | pF
Output capacitance
A Eﬁ e
S *ér. c. ) o 6 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, ID:4A, 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=A, Vs =10V
M — 5 H {7 Gate-Source charge Qgs o o4, 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 - - 4 A
Diode Forward Current
TE [l R bk R
Maximum Pulsed Drain-Source Diode Isu - - 16 A
Forward Current
T R
, Tk Ve V=0V, Is=4A - - 15 | v
Drain-Source Diode Forward Voltage
SR JE ARSI [
. ty - 340 - ns
Reverse recovery time Ves=0V, I«4A
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 <4A, 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 <4A, di/dt <300A/us, 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
Vgs =10.0V
10 8.0V
7.0V P
6.5V
= 6.0V Daiit
z 5.5V
£ b —
3 Z
£
o
(=)
&
= o Vs -
A *Notes: o
/- 1.250us Pulse Test |
2. Tc=25°C
0.02
0.1 10 30
Vps, Drain-Source Voltage[V]
KL e h 2
Fig. 1 On-State Characteristics
1.2
(2]
o
i
S 44
S 5
L4
S8 1.0
Em
B 3
L 09
'® *Notes:
(m] 1. Vgs =0V
2.1p = 250uA
0.8 —
-100 -50 50 100 150 200

T., Junction Temperature [°C]
B3, i 7 Fi L B Tk P AR A A 2

Fig. 3 Breakdown Voltage Variation vs Temperature

700
N~ .
oo < Ci
T N
— 100 Y
[T \
&
n
8 Coss i
j=
=
o *Note:
& 101 ves=ov '
o 2.f=1MHz \
Ciss = Cgs * Cgd (Cds = shorted) Cres
Coss =Cds + Cgd
Crss =Cgd
0.1 10

Vps, Drain-Source Voltage [V]
K15, HI A RrE 2

Fig. 5 Capacitance Characteristics

30
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10 -

Ip, Drain Current[A]

T T
~ *Notes:
1. Vps =20V A
2. 250us Pulse Test
7/4/
150°¢c ﬁ
J—F—F-T25°C
7 |
/ 7
L]
// /’ /f 55°C

0.1
2 4 6 8
Vgs, Gate-Source Voltage[V]
2. Atk 2%
Fig. 2 Transfer Characteristics
3.0
© 25
c
T &
w
N 20
4
E ¢
2815
: &
Z3 10
X c
®
005 "Notes:
1. Vgs =10V
2.1p=19A
0.0
-100 -50 0 50 100 150 200

T,, Junction Temperature [°C]
P4, G oE H R B i A A il 2

Fig. 4 On-Resistance Variation vs Temperature

" T ]
— Vps =120V
% 8 Vps = 300V - %)
= Vps = 480V L/
S
6
@
(=]
: /
[*]
w
& 4
1]
]
3
> 2
0 *Note: Ip = 3.8A
0.0 1.5 3.0 4.5 6.0 7.5 9.0

Qg, Total Gate Charge [nC]
6. R e i 2
Fig. 6 Gate Charge Characteristics
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Ip [A]

"

150

V.M

K7, Kz TAEKX

Fig. 7 Maximum Safe Operating Area

(t) Thermal Response

Fig. 9 Transient Thermal Respon

(t), Thermal Response

8 J¢

74

Fig. 10 Transient Thermal Response Curve(TO-220/TO-262)

Z Jgt)‘ Thermal Response

TC[(' ]

18, 5 AR AR HL AL I L A 1 P 2

Fig. 8 Maximum Drain Current vs Case Temperature

T T T 1]
B
IR =
Rk _//:/::::‘
1 AT -
EEETT
e i
I
- T
i -t
B Notes
T 125 yc(t)=2.5T /W Max
= 2 Duty Factor, D=ty/ty
. STym-Te=Pom” Zs yclt)
0.1
e | 1
et g TR
= i i
i T
i
i
.01 idi
1E-5 1E-4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]

19, BRA IR 2% (TO-251/TO-252)

se Curve (TO-251/TO-252)

L {1 (1] e [
10 = et i
= i
tes
»4“" 1.25 T/W Max
uty Factor, D=t /1,
% = *Z, .0
107" p—t
b-0.057
.,o,pz_,,(
F0.01}1{
1073 A b b lids - llAnni Al il A d a4 idd]
107 10" 107 107 107 10°

10'

10, %25 Hu 7  £8(TO-220/T0-262)

=

.\

single pulse

o T /W Max
2. Duly Factor, D=1/,
Taice Vo Pagp "Ly it)

107 = - = - : : ‘
10~ 10 i0 i0™“ 10 10 10
t, [sec]
B, Bk As #hae  th 2¢ (TO-220F)

Fig. 11 Transient Thermal Response Curve(TO-220F)
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JREBEE EEE TEST CIRCUITS AND WAVEFORMS

R.
Vos O—e—AA—
Vas
v A
A @/__Ai
I.I oV D.U.T.
Pulse Width< 1ps
Duty Factor£0.1%

10%

GS

toon)

—>| | & —>|

K12, TFSRARR PRI
Fig.12 Resistive Switching Test Circuit & Waveforms

Vs
\ |
N < Qs >
k) 1Same Type 10V
: as D.U.T.
|
| = Vs €— Qgs—»€¢— Qep—>»
Vg E_
A
DUT
amab[ |
d Charge
B 13, A R A 0
Fig.13 Gate Charge Test Circuit & Waveform
L
A
Vps O—e—Y
BVpss
las >
I
Ve - \
R
’\f\?\, @r T Veo | -7 !
% e VL Vs
Vop e Ve
10V J_l_ D.U.T. s \\
>t [« L~ \
|— ts — Time
B4, =5 A AE S

D(OFF)
| e

Fig.14 Unclamped Inductive Switching Test Circuit & Waveforms
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2R~} TPACKAGE MECHANICAL DATA

TO-251 (1)

DIM ([MILLIMETERS DIM MILLIMETERS
K A 2.2+0.5 H 1.8+0.5
e B 5.2+0.25 I 0.8+0.05
E
C 5.3£0.25 J 0.508+0.015
- =1y . D 4.5+£0.5 K 2.3+0.25
|
IJ_ J E 6.3+0.25 L 0.5+0.1
F 1. F
' ' F 2.3+0.05 M 0.508+0.015
- G 0.6£0.05 N 7.5+0.5
i M
TO-251 (2)
5.33
! 3.81 ' 0.51
i | ! ! 3- _7 r—s'
& x
=, \ 3
6.60+0.05 3 8
| | g g
[ S | i P
gl_\tm n = " 5 5 ©
'.r! e 1 o t \
o 1 t 3(2x) H \ e
2-r0.2 /' | (6.36) \4./ < |
1.1 MAX B
0.81
0,51
1.01+0.05 "__
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TO-252 (1)
——
B M DIM |MILLIMETERS| DIM MILLIMETERS
o -l
c A 2.240.5 I 0.8+0.05
B 5.240.25 J 0.508+0.015
L C 5.3+0.25 K 2.3+0.25
. ] D 4.5+0.5 L 0.5+0.1
E 6.3+0.25 M 0.508+£0.015
= B T - : F 2.3+0.05 N 1.5+0.25
) - J G 0.6+0.05 0 1.0£0.25
o F i
' —1 H 0.7+0.5
TO-252 (2)
6.60+0.05
S o
H £
2 ks
~—1 €
w| H
=
1. 1MAX | :
0.81 . gl o
H H
2.286 | 2.286 | &l ~
: i 0.05+0.05
0°~8 ’

9/11




€O npsrmessnpinag

B.GM.E.  Jlangsu Dengguang Micro-electronics Co. Lid,

TO-220
9.90 :0.20 4.50 020
e (8.70) s
— 3 : ;
Rl g 03.60 0.10 a 15500
- o
| (-
=) b
g 3| §| 2
¢ & sl g
o~ ey w -
ol € 2
g :
o 1.52 +0.10 2
S
080010 0.50 532 | | 2.40 =020
2.54TYP 2.54TYP TT
[2.54 z0.20] [2.54 +0.20]
g 10.16 +0.20 03,18 =0.10 2.54 =020
o (7.00) {0.70)
2 MT‘___
td 1
]
o /D of [
i S
b %, ) s |
b i
; g
D d) 5
g (1.00x45°) a
=]
]
o
[ |J 1.7 020 | I
|
MAX1.47
=2
s
wn 0.80 :0.10
o %
o i
LAy
B — | [
#1
0.35 z0. 0,100
= |" 050 58 2.3 +020
2.54TYP 2.54TYP
[2.54 tn.20] [2.54 z0.20]

G D S
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TO-262
p— A ]
- o
; T
T_ — W
o
I i
1 'S
L2 | *
I
’ ,'
‘ k
L - :‘-
-—-l_ — 3X 52 s
ot | f3X B —— Al
2x [aF P e 1 ——
DI!
- [ ————-t
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 1.22+0.05
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