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( DG12N65
N RASS: V1.0
D.G. M.E. N Va) 1 84 55 B 17 80N, A
N-CHANNEL ENHANCEMENT MODE MOSFET

FEEMEIR  General Description

DG12N65 /N VA& G 55 8 37y 08 f AR, N T AO0G T AR S B RIEOR, R B XS #EF

[ T2 RSk i Zeomit e be AR, BRAK T F@8R4E, $&m 7 IFOCRrE, M9R T S &E. 1%
FEan REN T 2 MO OGRS, MR FIERERCE =, RAEE IRk,

DGI12N65 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 S MAIN CHARACTERISTICS Drain
Vbss 650 AV
ID 12 A Gate
Rpsion) 0.8 Q
Crss 23 pF Source
H3  Package
R FETURES
@ [[KCrss @ ow Crss
@ (A% B far @Low gate charge
@ EE R @Fast switching

® = HESDEE /] @ Improved ESD capability
@ = hidv/dtEe /] @ Improved dv/dt capability
@ 100%= A A @ 100% avalanche energy test

oz FH <535, APPLICATIONS

@ =T KRR @ High efficiency swith TO-220F oD
mode power supplies

@ TSR @ Electronic lamp ballasts

@ UPSHIE @®UuPs
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%R RKBIE ABSOLUTE MAXIMUM RATINGS (Tc¢=25C)

BHAHR e el By
Parameter Symbol Value Unit
IR R AU Vise 650 v
Drain-Source Voltage
N N § = K *
HeLE R . T 2 A
Continues Drain Current Tc=100"C 7.2%
ERRKITRAR AL ¢ 1) Iy 48 A
Plused Drain Current (note 1)
SRR Ve, 30 v
Gate-to-Source Voltage
Fbk S i RER (2 Eas 600 mJ
Single Pulsed Avalanche Energy (note 2)
Avalanche Current (note 1)
HHEHHAEE 0 1 Ear 20 mJ
Repetitive Avalanche Energy (note 1)
— KL AL My = AR 2 o
TR IR AR R HUR AR AR (2 3) dv/dt 45 Vins
Peak Diode Recovery (note 3)
FEBh % Py TO-220 240 W
Power Dissipation Te=25C TO-220F 50
FEMCH I T Py, | 10220 20 w/'C
Power Dissipation Derating Factor Above 25°C TO-220F 0.4
=R W/ = 7= |
B AT IR L Ty Tstg 150, -55~+150 C
Operating and Storage Temperature Range
% ] zﬁﬂ%%ﬁ?ﬁ/ﬂ%ﬁ TL 300 C
Maximum Temperature for Soldering

#iEE  THERMAL CHARACTERIASTIC

ZHFR 5 IEIN ¥
Parameter Symbol Max Unit
TO-220/TO-262 0.52
kA4 2
2R Rih(ice) W
Thermal Resistance, Junction to Case TO-220F 25
TO-220 62.5
ZERFREE o
LB Rih(-A) e
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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H4# ELECTRICAL CHARACTERISTICS

KWt Off-Characteristics

SHATR (e MRS /D WA Bk | AL
Parameter Symbol Tests Conditions Min Type Max | Unit
ISR o 2 L
, BVpss Ip=250pA, Vgs=0V 600 - - \
Drain-Source Breakdown Voltage
o IR EERFE
e ]§V / Ip=250uA, referenced to V/C
Breakdown Voltage Temperature DSS 25°C - 0.7 -
. T, 5
Coefficient
ZHVE F IR 7 . Vps=650V, V=0V, T=25C - - 1 "
. DSS
Zero Gate Voltage Drain Current Vpe=520V, T=125C ) } 10
IE TR A4 IR AL
B Tssr V=0V, Vs =30V - - 10 | nA
Gate-body leakage current, forward
S I HI A A AT
" Tasse Vps=0V, Vgs=-30V - - 100 | nA
Gate-body leakage current, reverse
WAHE On-Characteristics
SHATR (e WM& R/ WA Bk | AL
Parameter Symbol Tests Conditions Min Type Max | Unit
CHIEENER
V, Vps = Vs, [57250 2.0 - 40 A%
Gate Threshold Voltage s S hA
FiAs S e P
V=10V, [;=6.0A - 0.65 0.8 Q
Static Drain-Source On-Resistance Rosong @* K
R
K o Vs =40V, [;=6.0A (noted) ; 10 ; S
Forward Transconductance
A% Dynamic Characteristics
SHATR (e Mk R/ WA Rk | A
Parameter Symbol Tests Conditions Min Type Max | Unit
NGRS
WAL Ca ; 1887 | 2507 | pF
Input capacitance
A L~
it EE'? Cos | Vos=25V, V=0V, £=1.0MHZ - 188 243 | pF
Output capacitance
A Eﬁ e
S *ér. c. ) s 31 oF
Reverse transfer capacitance
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Tt Switching Characteristics
SHATR (e WM& /D WA Bk | AL
Parameter Symbol Tests Conditions Min Type Max | Unit
FEIRIE]) Turn-On delay time ty(on) - 78 102 ns
_EFH ] Turn-On rise time t, Viy325V, Ipm12 A, Re2502 - 133 175 ns
N . (note4, 5)
FEIR I 7] Tum-Off delay time toff) o - %3 | 310 | ns
"B A] Tum-Off Fall time & - 105 180 ns
i, FELfir 5 2 Total Gate Charge Qg - 55 70 nC
Vps =520V, I=12A, Vg5 =10V
it — 95 FL 17 Gate-Source charge Qgs o o~12A. Vas - 10 - nC
(note4, 5)
Mt — I FL. 17 Gate-Drain charge Qed - 25 - nC
T-UR B R A o K AE (B
Drain-Source Diode Characteristics and Maximum Ratings
SHATR (e WM& R/ WA Bk | AL
Parameter Symbol Tests Conditions Min Type Max | Unit
BB RIS R
Maximum Continuous Drain-Source I - - 12 A
Diode Forward Current
NS SINITLLEN
Maximum Pulsed Drain-Source Diode Isw - - 48 A
Forward Current
NSE)ER
, FUkRE Vo VsV, I=12A - - 15 | v
Drain-Source Diode Forward Voltage
PRI
R . A P
Reverse recovery time V=0V, I=12A
RS B dI/dt=100A/ps (note 4)
Qu - 49 - uC
Reverse recovery charge
VRS, Notes:

1 ok 6 B et foc v 4 U B Al

2: L=11mH, Ixs=10A, Vpp=50V, Re=25 Q, IR T=25C
3: Isp <I2A, di/dt <300A/us, Vpp<BVpss, fLIH4EIRT~=25C

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

5. HEALTAERETR

1: Pulse width limited by maximum junction temperature
L=11mH, Ixs=10A, Vpp=50V, Rc=25Q, Starting T;=25C
Isp <12A, di/dt <300A/us, Vpp<<BVpss, Starting T)=25C

S W

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

5: Essentially independent of operating temperature

4/8



<

0.GME.

pAE LT HRAERLY

Jiangsu Dengguang Micro-electronics Co. Lid,

}fEfIZk  ELECTRICAL CHARACTERISTICS (curves)

Capacitances [pF]

30 —
.l Vgs= 150V
100V yaa
&
10 L 8.0V
B 7.0V -
= 6.0V 7
% 55V .
g 50V // et
3 ; -
/
g 1 ps
a >
£ V4
7 *Notes: o
y 1. 250us Pulse Test
v 2. Tc=25°C
0.1 i |
0.1 1 10 20
Vps, Drain-Source Voltage[V]
BIL. A HA R il 2
Fig. 1 On-State Characteristics
1.2
4]
o
3
3 1 ——
Kz L
T 3
Es o
zg 0
P
a2
=
@3
& 0.9
'@ * Notes :
a 1. Vgs=0V
2. Ip = 250uA
0.8 AR
-80 -40 0 40 80 120 160
T,, Junction Temperature [°C]
3. i o R B 3 A A i 2
Fig. 3 Breakdown Voltage Variation vs Temperature
5000
—t il Ciss ™
1000 BEH
= Cossrn
~ \
N ]
100 || Ciss =Cgs * Cgd (Cds = shorted)
| Coss =Cds + Cgd
| Crss =Cgd
(W
- * Note: \ Crss
1. Vgs =0V
2. f=1MHz
10 ™

0.1

1
Vps, Drain-Source Voltage [V]

KI5, H AR 2

10 30

Fig. 5 Capacitance Characteristics
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[
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© A .wanl
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g, / /] =
5 7 7 i
/I /n' ]‘I I
;] *Notes : ]
v 1. Vps = 20V ]
2. 250us Pulse Test
0.1 L - y -
3 4 5 6 7 8
Vgs, Gate-Source Voltage[V]
B2, AL th 2
Fig. 2 Transfer Characteristics
3.0
g 25
c
T S
w
N3 20
T
¥
i - 1.5
- 2
532
@ 1.0
o < L~
£ L * Notes :
(=] ' .
0.5 1. Ves =10V
2.Ip=6A
0 i 1 i
-80 40 0 40 80 120 160
T,, Junction Temperature [°C]
P4, e L B it B A A it 2
Fig. 4 On-Resistance Variation vs Temperature
10 |
= Vps =120V
2 g Vps =300V __|
E Vps =480V -]
g
v 6
g
=
o]
p 4
@
5 /
@
3,1/
/ *Note : Ip = 12A-~
0 P
6 12 18 24 30

Qg Total Gate Charge [nC]

K16, e R il 2
Fig. 6 Gate Charge Characteristics



Ip, Drain Current [A]
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100 Eere 15
10us
100ps
A LI 12
10 b 1ms — T~
% < <
A 10ms - T~
{ : S 9
1 DC £ ™~
Operation in This Area it oooio S H (é
. is Limited by R psjon) ' 6
: o
041 * Notes : a
1.Te=25°C 3
2.T,=150°C \
3. Single Pulse
0.01 S 0
1 10 100 1000 25 50 75 100 125 150
Vps, Drain-Source Voltage [V] Te, Case Temperature °c
K7, ke TAEX P18 i A A R B L AR A i 42
Fig. 7 Maximum Safe Operating Area Fig. 8 Maximum Drain Current vs Case Temperature
1
S 0.5
Q ‘
ﬂl’ !
3 0.1 ;0'2_ _
g _:_%0.1 o i
a s 4 4t JTLIL
& ey : -a-‘ t, |-
—_ -t
T 0.01 . =
E Notes : ;
g 1. Zyyelt) = 0.52°C/W Max.
2. Duty Factor, D=t4/t,
3. Tum - Te =Pom * Zouc(t)
0.001 5 4 3 2 1 2 3
10° 10° 10° 10° 10 1 10 10 10
Rectangular Pulse Duration [sec]
P19, [k Hum )3 it 4:(TO-220)
Fig. 9 Transient Thermal Response Curve(TO-220)
Lt i
B -
o }
g 1 b= D=0.5 L
o R H
Q S T
2 0.2 #=F+1 ook
4 7 i Ty e 1
© b— 0.1 2 i L Il Notes: |
£ i | i —1T 4T U4 1Zg yol)=2.5T /W Max
3 | o0.05 1171 /,.—” = 2 Duty Factor, D=1,/ty g
= I i ey LI 3TymTe=Ppm Zo ycl®
- 0.1 b=
= = 0.02
9 preyer b z ]
O = & =P - L
= el b ot
| Sil T puis !_F;l -
0.01
1E -5 1E -4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]

K110, e Hum b il 42 (TO-220F)
Fig. 10 Transient Thermal Response Curve(TO-220F)
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PR EBEEEFEE TEST CIRCUITS AND WAVEFORMS

Ves
Ra T
NV
Fiov
Pulse Width< 1ps

R,
———WA—
3 — Vop
D.UT.

10%
Vas

toony

t0(oFF)

L

Duty Faclor<0.1%

BT, TR PRI

Fig.11 Resistive Switching Test Circuit & Waveforms

Vas

A
o
(o]

A 4

10V

[— Qgs—»€— Qgp—»

Vg E_
y Y
DUT
amad[ 1
Charge
12, Al H Ay 00t
Fig.12 Gate Charge Test Circuit & Waveform
L
A
VDS o_"_(YW"Y'\_
BVoss
las >
27
-
Voo e Ve
10v IL D.U.T. > \
+|tp|+ s \
e——y t, ——> Time
K13, 5 pe

Fig.13 Unclamped Inductive Switching Test Circuit & WaveformS
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iR~ TPACKAGE MECHANICAL DATA

(1.70)

9.20 +0.20

13.08 10.20

3.30 w010

15.80 t0.20

9.75 10.30
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9.90 z0.20 4.50 +0.20
] (8.70) s
S g 010
3 ©3.60 20.10 g 1.30 905
= ol
2 2
s g
o @
- @l K
w wn
g w
2
g
152:010 o
' S
0.80 10, Siiad 1|
L— =212 0.50 542 2.40 =0.20
2.54TYP 2.54TYP |
[2.54 z0.20] [2.54 +0.20]
10.16 :0.20 83.18 =0.10 2.54 =0.20
(7.00) | (o.70)
, |
]
L/ i
& D g
o ¥ o g P
b |
! 8
i g
5 :
I o
|_) (1.00x45°) | | w0
|
]
|
I J 1.7 <020 _L_
MAX1.47 !
l
0.80 :0.10 |
’T" q%j
+ N
#1 1
0.35 :0.10 0,100
|" 0.50_g5 23020
_254TYP _2.54TYP
[2.54 z0.20] [2.54 =0.20]



