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( DG740
. AT VIO
DG MLE N A3 3 5 A S

N-CHANNEL ENHANCEMENT MODE MOSFET

FE MR General Description

DG740/2 NV TE S i R RN RS, N 1AM SS L RIEOR, KA B T2 K
Fe it 2 R AR, BRI T AR, $em PO, g9 T F A E. 2 aee N T
ZPh DRI CHEE, S HRIRRESCE &, REE MM,

DG740 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.

75  Symbol

FE S MAIN CHARACTERISTICS Drain
Vbss 400 \Y
ID 10 A Gate
Rpson) 0.6 Q
Crss 20 pF Source

3 Package

P FETURES

@ {KCrss @Low Crss

@ (LAl B 1 @®Low gate charge

@ EER @Fast switching

@ = FIESDEE @ Improved ESD capability

@ = Hidv/dtEe /] @ Improved dv/dt capability
@ 100%E AF @ 100% avalanche energy test

Joz FH 4 gk APPLICATIONS
@ =T K IR @ High efficiency swith
mode power supplies \
@ FHE# @ Electronic lamp ballasts TO-290F S
@ UPSHJE @UPs GD
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#a5t B KBiEE ABSOLUTE MAXIMUM RATINGS (Te=25°C)

SHATR GiRes HfE LA
Parameter Symbol Value Unit
Y)f:ﬁ *&_ﬁjﬁgﬁi %JZTS VDSS 400 AV
Drain-Source Voltage
o ) Te=25C 10*
EGRAL IR In A
Continues Drain Current Te=100C 48
BRI T 6 1) I 40 A
i DM
Plused Drain Current (note 1)
s IR FUE Vs +30 \Y4
Gate-to-Source Voltage
24 B rh S B AL B s
FKI S B RER (1) Eng 400 m
Single Pulsed Avalanche Energy (note2)
R S o
TR @ 1 Ik 8 A
Avalanche Current (note 1)
A EE AR EL .
HET MR ) Exe 13 ml
Repetitive Avalanche Energy (note 1)
R IR R AL 1) e is Vs
Peak Diode Recovery (note 3)
FEBLTHR Py TO-220 139
R Tc=25C W
Power Dissipation TO-220F 40
FEH) 2 1 Ppor) T0-220 H w/C
Power Dissipation Derating Factor Above 25C TO-220F 0.32
SRR AP 150, 55~ c
. Ty Tsro +150
Operating and Storage Temperature Range
4 =) T‘;T‘, H vE o
Maximum Temperature for Soldering
#4$E  THERMAL CHARACTERIASTIC
SRR GiRs) TN AL
Parameter Symbol Max Unit
SE R[22 TO-220 0.96
/DEJEJ'L»E,J“\‘IKE. Rth(j-C) W
Thermal Resistance, Junction to Case TO-220F 3.1
SR TO-220 62.5 .
A Jﬂfﬁaql\\\ﬁﬂ Rth(]'A) W/ C
Thermal Resistance, Junction to Ambient TO-220F 62.5

s YR FELIAL H e e il PR A

* Drain current limited by maximum junction temperature
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4% ELECTRICAL CHARACTERISTICS

KWt Off-Characteristics

ZHAATR (5e) RS AF -2 I SO 5 &/ N - X VA
Parameter Symbol Tests Conditions Min Type | Max Unit
Il 77 B e
_ L BVpss Ip=250pA, V=0V 400 - - \4
Drain-Source Breakdown Voltage
o IR BRI
ABVpss/ 0 v/C
Breakdown Voltage Temperature T, Ip=250pA, referenced to 25°C - 0.5 -
Coefficient
- NN =400V, T=25°C - - 1
T FIRHR 1 Vos 400V Ves OV, 29 "
. DSS
Zero Gate Voltage Drain Current V320V, T=125°C ) ) 10
1E [ AR A HAR
) H]ﬂ ; Tassr VDSZOV, Vs =30V - - 100 nA
Gate-body leakage current, forward
JRiFEY
}iﬁﬂ]ﬂ*&ﬁg }r:'ﬁ ﬁi IGSSR VDSZOV, VGS =-30V - - -100 nA
Gate-body leakage current, reverse
EAHEE On-Characteristics
ZHLAATR (i) MR ZFAF AN OB RR | B
Parameter Symbol Tests Conditions Min | Type | Max Unit
CHIEENER
V. Vps = Vs, 57250 2.0 - 40 \Y%
Gate Threshold Voltage OO Dy e hA
FAS -l P
V=10V, [p=5A - 045 0.7 Q
Static Drain-Source On-Resistance Roson o i
1SS
g3 o Vis =40V, [;=5A (noted) ; 6 - S
Forward Transconductance
A% Dynamic Characteristics
SHAATR (5e) RS AF - ZN I BICE &/ N X VA
Parameter Symbol Tests Conditions Min Type | Max Unit
A A e
i BE Ca - | 1129 | 2020 | pF
Input capacitance
was e
tt el Cu V=25V, Vs =0V, £=1.0MHZ ; 12 | 237 | pF
Output capacitance
Al o
S %»ér. c. ) . -1 oF
Reverse transfer capacitance
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FFo45E: Switching Characteristics

ZHAATR s DRAZK A ICZNNN I SR o/ N X A

Parameter Symbol Tests Conditions Min | Type | Max Unit
FEIR I 8] Tumn-On delay time t4(on) - 35 75 ns
_F-FH ) Tum-On rise time t V=200V, I;=10A, Re=2502 - 80 170 ns

N (note4, 5)
SEIR A Turn-Off delay time ty(off) - 130 265 ns
" ] Tum-OfF Fall time t - 85 180 ns
iR FELfir 1 2 Total Gate Charge Qg - 45 60 nC
N Vs =320V, [5=10A, Vg =10V

it — Ui Hfaf Gate-Source charge Qgs (oo 5) - 6.8 nC
Mt — I Hi.fir Gate-Drain charge Qud - 18 - nC

VR I E R S KAEE
Drain-Source Diode Characteristics and Maximum Ratings

SR s DRAZK AT ICZNN I SR 5/ N X A
Parameter Symbol Tests Conditions Min Type | Max Unit
R AR RGELL R
Maximum Continuous Drain-Source Is - - 10 A
Diode Forward Current
TE Rk IR
Maximum Pulsed Drain-Source Diode Isu - - 40 A
Forward Current
TE ] R
_ Lo Voo V=0V, I=10A - - 15 v
Drain-Source Diode Forward Voltage
S IR ]
. ty - 415 - ns
Reverse recovery time V=0V, =10A
R IR H dI/dt=100A/ps (note 4)
Qr - 43 - uC
Reverse recovery charge
TR Notes:
1: Bk e o b o i 4 U P o) 1: Pulse width limited by maximum junction temperature

2: L=11mH, Lxs=8A, Vpp=50V, Rg=25 Q. FIALERT=25C L=11mH, I1s=8A, Vpp=50V, Rg=25€, Starting T,=25'C

3: Isp <10A, di/dt <300A/ps, Vpp<BVpss, ELIGH R T=25C Isp <10A, di/dt <300A/us, Vpp<<BVpss, Starting T)=25°C
d: BRI kR % B <300ps, H S E<2%

5: BEASTARRETR

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

wm A W

Essentially independent of operating temperature
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}$4E#12% ELECTRICAL CHARACTERISTICS (curves)

Ip, Drain Current[A]

0

BVpss, [Normalized]
Drain-Source Breakdown Voltage

Fig. 3 Breakdown Voltage Variation vs Temperature

2000

E 28

Capac maﬂce [pF]
B 8 B8 8 8

=]

30
Ves=15.0V

100V

10 80V
70V
65V i
6.0V /
55V

1

"
/

01 F- *Notes: =
1. 250us Pulse Test
2.Tc=25°C

.03 LE

0.03 0.1 1 10 20
Vps, Drain-Source Voltage[V]
BIL. R it 2
Fig. 1 On-State Characteristics
1.2
11
L
1
1.0
0.9 1
*Notes:
1. Vgs=0V
2.1p=250,A
0.8 : . :
-100 -50 0 50 100 150

T, Junction Temperature [°C]

B3, o 2 F s e P A A h 2

JERS SN U SR I SO T qsz%»fcm(c!:mmm
geig
“Tg__:\, IR S B B —
,,A,t‘)\,,,,,,,,,,,,
N <
____\‘__\_________
<
N R EE )\ T ] - £
C s
RN O LT ({0 R L RN B s
]
7773\;,,77\,,,,777,
1 s Notes
L RN N IR IR N E v
C ™~ 2f=1ME
T S TR
RN S N N NS D N B S
o' 10° 10’

Vg Drain-Source Voltage [V]

A5, HUARFIE 26

Fig. 5 Capacitance Characteristics

Rops(on), [Normalized]

30
0 -
e S
- : ////I
< 150°C
S I
g i
S i
o /L i
c 25°¢
-a 1 ra I
[ I I Il
o lf f{ l‘
5 A
< 117
/ / *Notes:
1. Vps =20V
/ 2. 250ps Pulse Test
0.1
2 4 6 8 10
Vs, Gate-Source Voltage[V]
2. AdRe it th 4
Fig. 2 Transfer Characteristics
3.0
@ 25
(%]
g /
@
‘w 2.0
[+
x
c
015
[
e
=3
& 1.0
<
<
o5 u *Notes:
1. Vgs =10V
2.Ib=4A |
0.0
-100 -50 0 50 100 150 200

T., Junction Temperature [°C]

4. i H PHRER L AR AL il 2

Fig. 4 On-Resistance Variation vs Temperature

Vs Gate-Source Voltage [V]

OF T T T T T s T T AT
B_VDCSmV/
Ve =480V
b — — 1 — L _ S
aF = U O
5k U U N
5 Note: L, =8A
0 i
0 5 10 15 20 % 30

Q,, Total Gate Charge [nC]

K16, i H R il 2
Fig. 6 Gate Charge Characteristics



Ip, Drain Current [A]
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100 10
P
- 8
10 b
=
£ 6
1 3
| Operation in This Area £ 4
- is Limited by R ps(on) s
041 *Notes: -
1.Tc=25"C DC ik 2
2.T,=150°C \
3. Single Pulse
0.01 e 0
1 10 100 1000 3000 25 50 75 100 125 150
Vps, Drain-Source Voltage [V] Tc, Case Temperature [°C]
K7, Kz TAEX P18, f KR B R B I 2 AR Ak i 2
Fig. 7 Maximum Safe Operating Area Fig. 8 Maximum Drain Current vs Case Temperature
2
~ 1 —t
Q - o
Q i
N 0.5. — /’/
o s
g 0. 2————"1] /a’/
o i DM
] Lo1— ,/—% I
g 041 = t) |- =
= (0.05 - -+ t2 > :
£ [0.02 *Notes:
2 S 1. Zosc(t) = 0.96°C/W Max.
= Single pulse 2. Duty Factor, D=/t
3. Tum - Tc = Ppm * Zsuclt)
0.01 5 4 3 2 1
10 10 10 10° 10 1
Rectangular Pulse Duration [sec]
K19, s Fhm 3 i 25 (TO-220)
Fig. 9 Transient Thermal Response Curve (TO-220)
5 T
BN
g 0.5 —r =
lq; 1 : ek
@ 0.2 B
2 —
] Lo 117 # / _
gy = I I I I
] 0.05 % DM_#_
04|y t |- §
ﬁ " '-O'U.‘ -y t2 --I ’
E 551 *Notes:
o e s 1. Zoyc(t) = 3.1°C/W Max.
= 4 2. Duty Factor, D= ty/t2 7
3. Tom - Tc = Pom * Zouclt)
10° 10* 10° 10? 10" 1 10 10° 10°

Rectangular Pulse Duration [sec]

K10, B #umi b it 42(TO-220F)
Fig. 10 Transient Thermal Response Curve (TO-220F)

6/8



O ts L smatinseg

p.GM.E. Jiangsu Dengguang Micre.elecironics Co.Lid.

NREBEEEFEF TEST CIRCUITS AND WAVEFORMS

Vos O—e——AM—— Vos 90% a A—
Ves
1
A \JJ;%EI Ly,
10%
}:1 oV D.U.T. Ves
toon) to:
Pulse Widths 1ps D(COFF)
Duty Factor=0.1% ] | |4_ r _>| +| H tF_>|

BT, TR SRS

Fig.11 Resistive Switching Test Circuit & Waveforms

Vas
\ _i L i
|| ] < OG >
tl_‘ ISame Type 10V
: as D.U.T.
|
i T Vos [— Qes—»{¢— Qpp—>»
Vg 1
R,
DUT
amaR[ |
b Charge

12, Ml E A K
Fig.12 Gate Charge Test Circuit & Waveform

A
VDS O_"_I"YV'Y’\_
BVbss
las >
s 7
e
NE . S LN
oD -
10V | D.U.T. - 4 \\
—>|tp|<— L~ \

|e—— to — Time

K13, T ReE A
Fig.13 Unclamped Inductive Switching Test Circuit & Waveforms
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#Hi R~ TPACKAGE MECHANICAL DATA
TO-220

450 £0.20
1.30 008
0.50 Tga 2.40 :0.20
i
2.54 «0.20
| (070
|
g | 1]
=
g 5]
2 1
2
2
P~
o
(1.00x459) || %
1.7 <020 _L_
0100
0.50 _ggs 2.3 s020

9.90 =0.20
2 (8.70) =}
s % S
= 8 03.60 =0.10 g
= = | o
|
E é)
=) b
g s § 2
= =
g & 3| @
Nl @ ] ]
ol = g| -
= 2
3 8
I :
o 1.27 z0.10 1.52 £0.10 %
.U. J S
| 0.80 +0.10
b
2.54TYP 2.54TYP
[2.54 =0.20] [2.54 +0.20]
TO-220F
g 10.16 #0.20 03.18 =010
= (7.00)
«
o
& Q} &
}
o I
| o
o I
8 |
w
) |
| T
MAX1.47
2
]
n 0.80 w010
ﬂ" Q’%O
o YN
0.35 z0.10 L|J|_#l
_2.54TYP _2.54TYP
[2.54 +0.20] [2.54 =0.20]
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