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D.G.M.E.

DG10N60

N-CHANNEL ENHANCEMENT MODE MOSFET
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FEEMEIR  General Description
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DGI10NG60 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.

FE2H MAIN CHARACTERISTICS

Vbss 600 \Y%
Ip 10 A
RDS(ON) 0.8 Q
Crss 20 pF
[ o ke FETURES
@ {XCrss @1 ow Crss
@ (A% B far @Low gate charge
@ EE R @Fast switching
® = FESDEE @ Improved ESD capability
@ = hidv/dtEe /] @ Improved dv/dt capability
@ 100%= A A @ 100% avalanche energy test
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APPLICATIONS
@®High efficiency swith
mode power supplies

@ Electronic lamp ballasts
@®UPS
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RS R LR COx 1 N

%R RBIE ABSOLUTE MAXIMUM RATINGS (Tc¢=25C)

ZHLALTR Fig HH L
Parameter Symbol Value Unit
LR Vo 500 v
Drain-Source Voltage
= ° *
HESERT . T 10 A
Continues Drain Current Tc=100°C 6%
BRBKITIRAHIA G 1)
Ipm 40 A
Plused Drain Current (note 1)
SR
R Ve, 30 v
Gate-to-Source Voltage
S A T PN RPN
Bk I RER 0k2) Eas 500 mJ
Single Pulsed Avalanche Energy (note2)
R S o
HAHEM @ L 8.0 A
Avalanche Current (note 1)
R LB EL o
HEFHREE @1 Ene 17 mJ
Repetitive Avalanche Energy (note 1)
— kA IV = AR R O
“HREPR ISR 62 o is Vs
Peak Diode Recovery (note 3)
KBTI Py TO-220/TO-262 178 W
Power Dissipation Te=25°C TO-220F 50
SO T Poor) c TO-220/TO-262 1.43 W/C
Power Dissipation Derating Factor Above 25C TO-220F 0.4
=) %‘Qﬂ:l H b5 = | N
B A A AL Ty, Tsio 150, -55~+150 C
Operating and Storage Temperature Range
A= ET‘, H 52 9H N
BRI - 200 c
Maximum Temperature for Soldering
P4$tE THERMAL CHARACTERIASTIC
SHAGH s BR ET,
Parameter Symbol Max Unit
S R At TO-220/TO-262 0.7
Zn J [ERW /]m\lgﬂ Rth(j-C) W
Thermal Resistance, Junction to Case TO-220F 2.5
S B TRHE A TO-220/TO-262 62.5
=i UH%H’]““BE Rth(_]-A) W/OC
Thermal Resistance, Junction to Ambient TO-220F 62.5

s PR LI e e A UL PR A

* Drain current limited by maximum junction temperature
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H4 ELECTRICAL CHARACTERISTICS

KWt Off-Characteristics

SHATR (s Mok /D WA /K| A
Parameter Symbol Tests Conditions Min Type Max | Unit
It 77 B
_ IR 5 BVpss Ip=250pA, V=0V 600 - - \4
Drain-Source Breakdown Voltage
o HURIR LR
e §V / Ip=250pA, referenced to V/C
Breakdown Voltage Temperature DSS . - 0.7 -
. AT, 25C
Coefficient
B iR i | Vos 600V Vs OV, Te25C |- - ] S A
. DSS
Zero Gate Voltage Drain Current V=80V, T=125°C ) ) 10
1E TR HLY
ﬁﬂ]ﬂ*&ﬁg Fﬁ ﬁi IGSSF VDS:OV, VGS =30V - - 100 nA
Gate-body leakage current, forward
S I B A A
" Tosse V=0V, Vgs=-30V - - | -100 | nA
Gate-body leakage current, reverse
EAHEE On-Characteristics
ZHLAATR Fig RAZFAF AN | RR | A
Parameter Symbol Tests Conditions Min Type Max | Unit
B L
V Vps = Vs , [5=250 20 - 40 \Y
Gate Threshold Voltage o B e hA
FiAs Sl e P
V=10V, [;=5.0A - 0.7 0.8 Q
Static Drain-Source On-Resistance Rosony @ K
RS
K o Vs =40V, [;=5.0A (note4) ; 8.0 - S
Forward Transconductance
FAHEE: Dynamic Characteristics
ZHLALTR (iRe) MRAZFAF -2 ECR B~ N ¥ 2
Parameter Symbol Tests Conditions Min Type Max | Unit
TPANGEES
TN Ca ; 1870 | 2320 | pF
Input capacitance
it FL
5 Co | Vos25V,Ves=OV,E=10MHZ | - 161 | 216 | pF
Output capacitance
AL 3
S %»ér‘ c. ) - - oF
Reverse transfer capacitance
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FoH#E Switching Characteristics
ZHLAATR g RAZFAF /) LEICI N X2
Parameter Symbol Tests Conditions Min Type Max | Unit
FEIR IR 8] Turn-On delay time t4(on) - 70 95 ns
_EFHF 8] Turn-On rise time t, Vg 300V, I=10 A, Re=250) - 120 160 ns
N . 4,
HEIRIH ] Tum-Off delay time t4off) (note4, 5) . 205 | 300 | s
"B ] Tum-OfF Fall time t - 88 170 ns
MR e A 52 Total Gate Charge Qg - 50 65 nC
Vps =480V, I=10A, Vg5 =10V
M — 5 H {7 Gate-Source charge Qgs o 5104, Vs - 8 - nC
(note4, 5)
#ft— s Hh47f Gate-Drain charge Qed - 20 - nC
IR R E R S KATEE
Drain-Source Diode Characteristics and Maximum Ratings
ZHLAATR g RAZFAF /)N L EICI N SN X2
Parameter Symbol Tests Conditions Min Type Max | Unit
1E [ B OREEEE R
Maximum Continuous Drain-Source Is - - 10 A
Diode Forward Current
E [l R bk R
Maximum Pulsed Drain-Source Diode Ism - - 40 A
Forward Current
1EM &
. ,[Dj r IS% VSD VGSZOV, IS: 10A - - 1.5 A\
Drain-Source Diode Forward Voltage
SR E ARSI [
. tr - 435 - ns
Reverse recovery time V=0V, I=10A
PR BT dI/dt=100A/us (note 4
SRIARE i} Q P/ s (note 4) ) 434 ) e
Reverse recovery charge
VRS, Notes:

1 ok 6 B et foc v 4 U B Al

2: L=14.5mH, I,s=8A, Vpp=50V, Rg=25 Q, #IALEIRT,=25C
3: Isp <10A, di/dt <300A/us, Vpp<BVpss, fLIH4EIRT~=25C

d: BRI kR % B <300ps, H S E<2%

5: BEASTARRETR

1: Pulse width limited by maximum junction temperature
L=14.5mH, [xs=8A, Vpp=50V, Rg=25Q, Starting T,=25C
Isp <10A, di/dt <300A/us, Vpp<<BVpss, Starting T=25°C

F- S I )

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

5: Essentially independent of operating temperature
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}$4E#M2% ELECTRICAL CHARACTERISTICS (curves)

30 T 100
VGS =15.0V
10.0V
8.0V
10 7.0V 1]
— 10 [ 6.0V =
< | 55V >~ < 10
c o = 7
o ~ [ 150°C 7
— 25°C
e P s 2 7 11
— a o (]
: Z A
& / i =
*Notes: 7 j’l 7 *Notes: -
1 1. 250us Pulse Test T 717 1. Vps = 20V —
I 2. Tc =25 " 2. 250us Pulse Test |
0 5 | ] E 1 11 0.1 / / / i | !
05 1 10 2 4 6 8 10
Vps, Drain-Source Voltage[V] Ves, Gate-Source Voltage[V]
BIL. e o il 2k 2. AL HamRe o il 2
Fig. 1 On-State Characteristics Fig. 2 Transfer Characteristics
1.15 2.75
e 25
g 3 /
= 110 °©
= > o S
c
E g ﬁ .% 2.0
T 1.05 T x
Z o 2S 15
g 1.00 By
S5 73
CS €L 10
-g 0.95 *Notes: 1 g *Notes: 1
a 1. Vgs =0V | 1. Vgs =10V
2. Ip = 250uA 0.5 2.1p=5A 1
0.90 . L : 0.25 . L .
-100 -50 _U 50 0100 150 -100 -50 0 50 100 150
Ty, Junction Temperature ["C] T.. Junction Temperature [°C]
K3, 7 2 L B e B A A 2 Kl4. 338 PR R B e B A A il 2
Fig. 3 Breakdown Voltage Variation vs Temperature Fig. 4 On-Resistance Variation vs Temperature
4000 B E 10
T
L ciss
1000 = % 8 Vps = 120V
= ) Vps = 300V
— £ Vps = 480V
£ : 4
g g °
2 3
s @ /
s 2 4
]
& o /
| Ciss = Cgs + Cgd (Cds = shorted) [[=}. *Note: ] = 2
| Coss = Cds + Cgd -k 1. Vgg= 0V - /
| Crss=Cgd N7 2.f=1MHz *Note: Ip = 10A
1 P — : 0
10" 1 10 30 0 5 10 15 20 25
Vps, Drain-Source Voltage [V] Qg Total Gate Charge [nC]
KI5, FL AR 2 P16l F g A 1 T 2k
Fig. 5 Capacitance Characteristics Fig. 6 Gate Charge Characteristics
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100 10
N 30us 8
10 . O
2 100us 5] T
1 poy
T =
1ms g 6
1 il 3
| Operation in This Area 10ms £ 4
| is Limited by R psjon) s
01 *Notes: -
1.Te=25% DC =it 2
2.T,=150°C \
3. Single Pulse
0.01 Sy 0
1 10 100 1000 3000 25 50 75 100 125 150
Vps, Drain-Source Voltage [V] T, Case Temperature [°C]
K7 KL e TAEX P18, e R AN PR o U P AR A T 2K
Fig. 7 Maximum Safe Operating Area Fig. 8 Maximum Drain Current vs Case Temperature
% 1
c
S = v e s ek st et 5 ) s e 4 e
) [~ D=0.5
g P77 e
14 ! | 1" | LA i
© __,_.----'/ -—"‘—,.-/ Notes:
E 0.1 et W — 12 4c(t)=0.7C /W Max
_ﬂc’ * = 2 P 2 Duty Factor, D=t,/t,
= s - LA 3Tum-Te=Ppm ™ Zp uyclt)
E " et I
S L1 ol i NN
© 0.01 7 — Fo il I
N A A 221 E
0.01 )t N u Lty
=i g Teiphite R
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
K19, WA Fum B Hh £6(TO-220/TO-262)
Fig. 9 Transient Thermal Response Curve(TO-220/TO-262)
Lif |
i - i
Q ? ==
2 ,L_bp=o0s - ==
% = =2 2
o 0.2 FHH -l
4 [ e B5 !
© 0.1 hmmait Ll 1o Notes: RN
£ i | T 1Zg yolt)=2.5T IW Max
B | o0.05 1T = | 2 Duty Factor, D=t /1, ¥
= R ey B ot STum-Tc=Ppom™Zg uclt)
— 0.1 = s
= E—= 0.02
] L T4 =]
& [ 0.01
N e M - q...!. 1) Ll
= AT U B M S
- P !_‘_h l
0.01
1E-5 1E-4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]

110, B Fh B it £5(TO-220F)
Fig. 10 Transient Thermal Response Curve(TO-220F)
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JREBEE EEE TEST CIRCUITS AND WAVEFORMS

Fiov

Pulse Widths 1ps
Duty Factor<0.1%

D.U.T.
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Fig.11 Resistive Switching Test Circuit & Waveforms
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Fig.12 Gate Charge Test Circuit & Waveform
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Fig.13 Unclamped Inductive Switching Test Circuit & Waveforms
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TO-262

LT—oj

L

v i
«l - 3X B2 c-etfe-
'--l 3% b ‘—-l Al -
2x [a — (£}t
Dli
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
Cc2 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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