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N-CHANNEL ENHANCEMENT MODE MOSFET

RAS: V1.0

FEMMER  General Description
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DG55N06 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.

FES%H MAIN CHARACTERISTICS

55  Symbol

Drain

Gate@

Source

Vbss 60 \Y
Ip 55 A
Rpbson 18 mQ
Crss 115 pF
7= ik FETURES
@ {KCrss @Low Crss
O ([ Hi AR B 75 @®Low gate charge
O T CEER @Fast switching
® S LESDEE TS @ Improved ESD capability
@ = Fidv/dtEe @ Improved dv/dt capability
®100%= g1l @ 100% avalanche energy test
Rz ] gk APPLICATIONS
@ =5 < BEIE @ High efficiency swith
mode power supplies
@5 THETE ®Electronic lamp ballasts
@ UPSHJE ®UPS
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R KHE ABSOLUTE MAXIMUM RATINGS (Tc=25°C)

ZHLAATR (i) HH L
Parameter Symbol Value Unit
R Voss 60 v
Drain-Source Voltage
ML . T2 C > A
Continues Drain Current Tc=100"C 34%*
= e == NS
Hijiﬂﬂ(/q]/')ﬁ:ﬁ& HIVL G 1) Tou 220 A
Plused Drain Current (note 1)
E A Vs +20 v
Gate-to-Source Voltage
S SR B AL EL o
. S AR ¢ 2) Exs 320 mJ
Single Pulsed Avalanche Energy (note 2)
ECfi LNt ) " 55 A
Avalanche Current (note 1)
o HL OB EL o
HETAER ¢ 1) Eax 30 mJ
Repetitive Avalanche Energy (note 1)
— K7, M =) AR R (A
A R AR R AR R (3) vt 50 Vins
Peak Diode Recovery (note 3)
TO-251/TO-252 90.5
ErTh
FERLThZR Tc=PzD5 © TO-220 103.8 w
Power Dissipation
TO-220F 56
TO-251/TO-252 0.72
FERh R AA 1 Poor) TO-220 0.83 w/C
Power Dissipation Derating Factor Above 25°C
TO-220F 0.45
=] %T‘Q:!:J = b5 = | o
. R Al AR T 150, -55~+150 C
Operating and Storage Temperature Range
5 Bt R T, 300 C
Maximum Temperature for Soldering
PU#E  THERMAL CHARACTERIASTIC
SRR = Bk Sz
Parameter Symbol Max Unit
TO-251/TO-252 1.38
LE A A2
i BIE ST Rith(j-c) TO-220 1.20 w
Thermal Resistance, Junction to Case TO-220F 2.22
TO-251/TO-252 83
ZEFIN e °
SE R LR Rth(j-A) T0-220 62.5 w/C
Thermal Resistance, Junction to Ambient TO-220F 62.5

s Jl P F R i A R A

* Drain current limited by maximum junction temperature
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H4 4 ELECTRICAL CHARACTERISTICS

KWkt Off-Characteristics

SRR fins) MRS 2N #Y BK | B
Parameter Symbol Tests Conditions Min Type Max Unit
TSR o U
. BVpss p=2501A, V=0V 60 - - v
Drain-Source Breakdown Voltage
i B R AR ABVpgg/ .
R ) T DSS Ip=250pA, referenced to 25°C - 0.7 - v/iC
Breakdown Voltage Temperature Coefficient J
Vps=60V., V=0V, T=25C - - 10
T IR IR
. Ipss UA
Zero Gate Voltage Drain Current
V=48V, T=125C - - 100
TE bR et Igsse Vps=0V, Vg =20V 100 nA
Gate-body leakage current, forward e
ki el Igs VsV, Vg =20V 100 nA
Gate-body leakage current, reverse b > e
WA On-Characteristics
SRR (5e) MRS AN | BOR | B
Parameter Symbol Tests Conditions Min Type | Max | Unit
CHIEENER
V, Vps = Vs, [57250 2.0 - 40 \Y%
Gate Threshold Voltage s B e hA
FAS -l P
V=10V, [=27.5A - 15 18 mQ
Static Drain-Source On-Resistance Rosaxy @ °
1E )
N o Vis =40V, [5227.5A (noted) - 30 - S
Forward Transconductance
A% Dynamic Characteristics
SRR (5e) WA AF AN | BOR | B
Parameter Symbol Tests Conditions Min Type | Max | Unit
EIPANGER
WA Cu - 200 | - PF
Input capacitance
A Eﬁl'fv
it = Cu V25V, Vs =0V, £=1.0MHZ ; 20 ; pF
Output capacitance
A EE‘ I
Sl ﬁ‘ c. ) 15 ) oF
Reverse transfer capacitance
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FFoHFE Switching Characteristics
SHAFR GiRe) MoK RN |OHAL | RR | B
Parameter Symbol Tests Conditions Min Type | Max | Unit
FEIR I E]) Turn-On delay time ty(on) - 24 - ns
_FJ it A] Turn-On rise time t, - 37 - ns
VDD=3 OOV, ID=4A, RG=2SQ
FEIREY [A] Tum-Off delay time ty(off) (note 4, 5) - 71 - ns
"I B ] Tum-Off Fall time & - 65 - s
M4 7 51 & Total Gate Charge Qg - 336 24 nC
Vps =480V, Ip=4A, Vs =10V
M — 5 H fafGate-Source charge Qgs > o~4A, Vs - 9.0 - nC
(note 4, 5)
M — I FE.fif Gate-Drain charge Qed - 76 - nC
T-UR AR E R A o K AE (E
Drain-Source Diode Characteristics and Maximum Ratings
SHATR (e e AN R /R | AL
Parameter Symbol Tests Conditions Min Type | Max | Unit
BB KIS R
Maximum Continuous Drain-Source Is - - 55 A
Diode Forward Current
MRS INITLLEN
Maximum Pulsed Drain-Source Diode Isv - - 220 A
Forward Current
IEm R
, FUkRE Vo Vos=0V, Ii=55A - s | v
Drain-Source Diode Forward Voltage
SR I 8]
. tr - 62 - ns
Reverse recovery time V=0V, I=55A
WA L dI/dt=100A/ps (note 4)
SRIARE iy Q ] 109 ] C
Reverse recovery charge
R Notes:

1 ok 6 B et foc v 4 U B Al

1: Pulse width limited by maximum junction temperature

2: L=10mH, Is=55A, Vpp=50V, Rg=25 Q, #2IAZ IR T,=25°C
3: Isp <55A, di/dt <300A/us, Vpp<BVpss, #2I445ET=25C
d: BRI kR 5 B <300ps, H S E<2%

5: BAE TARRELR

L=10mH, Ixs=55A, Vpp=50V, Rc=25Q, Starting T;=25C
Isp <55A, di/dt <300A/ps, Vop<<BVpss, Starting T=25°C
Pulse Test: Pulse Width <300us, Duty Cycle<<2%

W A W

Essentially independent of operating temperature
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$FEMZ8 ELECTRICAL CHARACTERISTICS (curves)

I [Al

BVpss, [Normalized]

100
-
Top 15V
0
- i £
T < :
= |2sC / _J1s0c
Bottoh &V 1 ~ i
=N 10 e
— i
i J 1y
/
]
" /]
10 - / / Notes:
Notes: 1.250ps pulse test—|
1. 250ps pulse test-| 2V =40V
RN -Vps
2'\ TCT\Z‘\S}' 1 ‘ ‘
01 1 10 4 6 8 10 12
VDS [V] VGS [V]
KL i h e b 2 2. Atk 2%
Fig. 1 On-State Characteristics Fig. 2 Transfer Characteristics
1.2 3.0
<
g e 25
= o
S 14 =5
£ o 2
§ Ve % d:g 2.0
¥
[ Q
5 1.0 2% 1.5
© - £
= § 2
5 z 5 1.0
3 o9 - € £
£ IS
s *Notes: O 05 L “Notes:
=] 1. Vgs =0V 1. Vgs =10V
2.1p = 250pA 2.1p=19A
0.8 — 0.0 -
-100 -50 0 50 100 o 150 200 -100 -50 0 50 100 150 200
T,, Junction Temperature [*C] T,, Junction Temperature [°C]
3. il 7 R L B T R A A T 2 Pel4. 30 P oL o O A A T 2
Fig. 3 Breakdown Voltage Variation vs Temperature Fig. 4 On-Resistance Variation vs Temperature
10000 =mman: — 12 T
a VDS=150V
510 ————pssov \ Y Vanyanra
— Ciss —td L ) : /
uﬁ_ 1000 ""--...,,______ :Z g VDS=450V
. — R e -
oA T 3
g o L] S —Coss J‘E 6 / 7
a T e G ‘ ;
S 100 L] ~ N © 1
Crss =
V=0V £=1MHz ~
Ciss=CostCed E
| Coss=Cds+Cgd = L=55A
Crss=Cegd o
10 0
0.1 1 10 100 0 10 20 30 40
Vds . Drain - Source Voltage . Volts Qg . Total Gate Charge . nC
5. R AR 22 16, Ml FR R il 2
Fig. 5 Capacitance Characteristics Fig. 6 Gate Charge Characteristics
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1000 60
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& R 10us \
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E 1001s \
E N 11 \
o ™~ N~ \
= < < =
i OPERATION IN THIS AREA I 1ms -
8 10 g - = 20 N,
A EMAY BE LIMITED BY Roscox " = 2
= CT=MAX RATED 10ms ::
[Tc=25°C Single Pulse
] - 10 \
1 0
! i ) 10 100 0 25 50 75 100 125 150
Vds . Drain-to-Source Voltage . Volts Tc , Case Temperature ,(

K7, R % TAEX P18, e N R FEL VAT B iR P A 1 e 2

Fig. 7 Maximum Safe Operating Area Fig. 8 Maximum Drain Current vs Case Temperature
[ A A T A A T N A LoL
T T T°TTTTIT T (R N8 A T T-TTTITIT T AR T S B S T T T4 BT 0
I Lorrrren I [ A I [ A I [ A I I [
I Lo I [ B R I [ R I [ RN | =TT T}
o 1 e e L R R T e e B e T R
a E p=o0.5 toim o e i e — ) B e e
[e] ——r T d
@ o2 e
[ To.2 -
2 —— o ,/’,/ R R
© T L e otes:
E 0.1 |——10.05 A ?Z‘e Jelt=1.38¢C /W Max
2 = = 2 Duty Factor, D=ty/t,
= —o0.02 Il 3Tym-Tc=Ppm Ze
= oo J 0 - == = o il o
o e RN s I I T
L P
N T ™ phyid g
0.01 i { '1}:
epis e
i |
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
19, 1% s Hui Bl £8 (TO-251/TO-252)
Fig. 9 Transient Thermal Response Curve (TO-251/TO-252)
e
[
0 F— p=0.5 -
<] 11 LT
£ = Iy 1
3 052 11T LTl
T o =1 P o -
[v] — Notes: e
E -ty = i 12Zg yclt)=1.207C /W Max I
g ;0.05 — o > 2 Duty Factor, D=ty/t; N
[= IR A ITym-Te=Ppm'Zp Jclt) |
= 0.02 LI
S nl.o; ] o P A 1
Ng.o1 = e | : T
H H =i
i I
i
]
1E-5 1E-4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]

K110, s Fvm B it 28 (TO-220/TO-262)
Fig. 10 Transient Thermal Response Curve(TO-220/TO-262)
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Fig. 11 Transient Thermal Response Curve(TO-220F)
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MR EFTE TEST CIRCUITS AND WAVEFORMS

R
Vos O—e——AM— Vos 90% ) \ |
Ves
vl [
10%—+~
Tiov D.U.T. Vas —
toion) t
Pulse Widths 1ps ) DIOFF)
Duty Factors0.1% _>‘ |4_ tr _>‘ _}| |4‘ tF"|

K12, TR PE
Fig.12 Resistive Switching Test Circuit & Waveforms

Ves
T ] [
: N\ | < Qe >
A
| ok (98 lsame Tye 1ov
n2v _|_ =g p | as D.UT.
I 0.2F TO30F |
| ¢ L" I — Vos €— Qgs—»|€¢— Qep—>»
e e e e — ] L —
Va E_
A
DUT
amab[ 1
- Charge
g
13, Al H g 0k
Fig.13 Gate Charge Test Circuit & Waveform
L
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Vbs O—e— YY"
BVbss
las >
7
e < \
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Fig.14 Unclamped Inductive Switching Test Circuit & Waveforms

7/10



€O s rmesnoinng

D0.6M.E, Jiangsu Dongguang Micro-electronics Co. Lid,

#13 R~} TPACKAGE MECHANICAL DATA
TO-251 (1)

) DIM |MILLIMETERS| DIM MILLIMETERS
- A 2.240.5 H 1.8£0.5
£ B 5.2+0.25 I 0.8+0.05
5 L F C 5.3+0.25 J 0.508+0.015
:L J ‘ D 45505 K 234025
2 £ E 6.3+0.25 L 0.540.1
= F 2.3+0.05 M 0.508+£0.015
G 0.6£0.05 N 7.5+0.5
G M
TO-251 (2)
5.33
! 3.81 ' 051
g T
L 5
& 10 \
, \ 7
6.6040.05 F 8
o0 ]
g5 | | et :
g \tﬁ M I'"'I[ 5 5 ©
H =
o l l 3(2X) H \ ”"
2-r0.2 /| (6.36) \-4« ¥ g
1.1MAX B
0.81
061
1.01£0.05 "_._'
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TO-252 (1)
T
1/ \ ; DIM |MILLIMETERS| DIM MILLIMETERS
= A 2.240.5 I 0.8+0.05
B 5.2+0.25 J 0.508+0.015
k 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
. ﬁ o ° : F 2.340.05 N 1.5+0.25
- o G 0.6+0.05 0 1.0£0.25
.
T ) _ H 0.720.5
TO-252 (2)
6.60+0.05
o) I |
=] :
:a-I‘ o
o |
i“"g 1
o~ i A F2X)
& >
B =]
: g8
— o
o] H
S
1.1MAX i
0.81 - L S
Eid 8.
: oL 0.05+0.05
O u®
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TO-22

0

2.54TYP
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E é 03.60 #0.10 ; 1»303.1;21
=] = | i -~
|
] I
|
=) >
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o ¥ g
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8 g !
HE
gg' 1.27 z0.10 . 1.52 +0.10 2
J J J ]
. \-‘ L
0.80 0. 4]
: =12 o500 2.40 2020
2.54TYP 2.54TYP
[2.54 =0.20] [2.54 +0.20]
TO-220F
g 10.16 =020 93.18 =010 2.54 =0.20
o (7.00) | (070)
o«
P , |
I
G sl [
i =
@ [
b A
¢ T o 1
I <
= 5
g Qb (1.00x45°) | | @
: |
wn
L I
l | 1.7 <020 _L_
i
|
MAX1.47 |||
g T
=3 |
| 0.80:010 |
- L,
il |
- 0.35 z0.10 l1J|_'“l 0100 |
—— ‘ 050 Tg s 2.3 :020

[2.54 +0.20]

[2.54 =0.20]
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