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N-CHANNEL Enhancement Silicon Carbide MOSFET

MGO80R090B

FESH MAIN CHARACTERISTICS
Ip 37A
Vs 800V
Rdson—typ 80mQ
(@Vgs=15V)
Qg-typ 32.2nC
Big APPLICATIONS
o =iff ® Air-conditioning
[ Py b=z h] ® Switch Mode Power Supplies

® = [% DC/DC F&Hras

® High Voltage DC/DC Converters

4 Package)

¥ TO-247-4

OHZIH TEFHEEE  OE-bike Chargers
o ;EfipsE ® Adapter
s . S S
D D
7= R FEATURES T0-220C °  TO-220MF-K1
® = fHITER £ ® High Blocking Voltage
o X SEHH ® Low On-Resistance
O XHESEEHE ® High Speed Switching with Low Capacitances
® 5 T IRz ® Easy to Parallel and Simple to Drive
O RoHS /=i ® RoHS product
17 #¢{5 5 ORDER MESSAGE
TR R
Order codes Ep i %
A T 7 i TGt Marking Package
Halogen-Tube Halogen-Free-Tube | Halogen-Reel | Halogen-Free-Reel
N/A MGO080R090B-GH-BR N/A N/A MGO080R090B | TO-247-4L
N/A MG080R090B-GE-BR N/A N/A MGO8OR090B | T0.247
N/A MGO080R090B-C-BR N/A N/A MGO80R090B | t0-220C
N/A MGO080R090B-F1-BR N/A N/A MGO080R090B | 10.220MF-K1
0 SiillEmEB FiRNEIIRZ8
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MGO80R090B
BIEATIEE ABSOLUTE RATINGS (Tc=257)
m A /o5 ¥ E B fr MR
Parameter Symbol Value Unit Tests conditions
i, T\E:—: SR _“/\ E“ :Li
R B R L Vbsmax 800 v Ves=0V,Ip=100pA
Drain-Source Voltage
B HhR L VGsmax -10/+22 V Absolute maximum values
Gate-Source Voltage
I :/\ .:b
liedaliass Vaesop 0/+15 \Y Recommended operational values
Gate-Source Voltage
L IR A IR I 37 A Ves=15V, Tc=25C
Drain Current  -continuous P 26 A Ves=15V, Tc=100°C
= vy = Ny
Bﬁj_ﬁﬂ({*ﬁm%m Iom 81 A Pulse width t, limited by Tjmax
Drain Current - pulse
BT
FRIE Po 140 W Te=25'C
Power Dissipation
4 Hie ih 2B 5 ok B
it L=0.5mH, Ias= 17A, Vpp=50V,
Single Pulsed Avalanche Eas 72.6 mJ
VGs=1 5V
Energy
B e il AT TR
Operating and Storage Ty, Tsta | -55~+175 °C
Temperature Range
51 e e e FR IR
Maximum Lead Temperature for | T 260 °C
Soldering Purposes
@ sililERBFRHBRAE
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MGO80R090B
454 ELECTRICAL CHARACTERISTICS
m A i) WA 2% A BN | AR | BKR | Bfr
Parameter Symbol Tests conditions Min | Typ Max Units
I — 5 L
}% . ﬂj‘jﬁiﬂ— EEr BVDss |D=100|JA, VGs=0V 800 - - V
Drain-Source Voltage
RN v Vbs = Vas Ip=5mA, T¢c=25C 2.6 3.3 4.0 V
Gate Threshold Voltage S Vps = Ves Ib=5mA, Tc=175C _ | 23 - Vv
T U AR U LU
I Vps=800V,Vas=0V, Tc=25C - 1 50 A
Zero Gate Voltage Drain Current bss bs HESTEY e H
ﬂﬂ*ﬁﬁ:/}?ﬁ EEO?E lgss VDs=-1 OV, Vas =22V - 5 250 nA
Gate-body leakage current
Vgs =18V, Ib=16.5A, Tc=25C - 60 80 mQ
LR Vgs =18V, 1p=16.5A, Tc=175C - 76 - mQ
Drain-Source Rbs(on) o
On-Resistance Vgs =15V, Ip=16.5A, Tc=25C - 80 100 mQ
Vgs =15V, Ip=16.5A, Tc=175C - 85 - mQ
s 3 .
gfs Vps = 20V, Ip=16.5A, T, = 25°C - 12 - S
Transconductance
AE Ciss - | 960 | - pF
Input capacitance V=500V
fir N
. Coss VGS —OV, - 60 - pF
Output capacitance
A 2 f=1 MHz
I AR HLAS
. Crss - 3 - pF
Reverse transfer capacitance
FEITRAEE
L Eon - 207 -
Turn-OnSwitching Energy \Vps=500V,Vss=0/15V,Ip= 16.5A, ul
KWK e = . Raext) =4.3Q, L= 200uH 08
Turn-OffSwitching Energy oFF
EIR IR A
SEER T . td(on) - 24.6 - ns
Turn-On delay time
T 1]
. . tr - 1.7 - ns
Turn-On rise time Vbs=500V,Vss=-5/18V,Ip= 12.5A,
FEIR B[] Rgexty = 10Q, L= 200uH
td(of! - 18.0 -
Turn-Off delay time (off) ns
T AT 1]
t - 9.7 -
Turn-Off Fall time ! ns
%EEKH _ Re f=1MHz, Vac=25mV - 3.4 - Q
Intrinsic gate resistance
Hit— U5 H 47 Gate-Source charge (Qgs - 10.3 -
it — I Hfif Gate-Drain charge  |Qgq Vop=500V, Ves=-5/18V, - 34 - nC
Ib=12.5A
M H 77 1 Total Gate Charge Qg - 32.2 -
@ SilERBEFRHERLE
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MGO80R090B
m— iR E%YE Drain-Source Diode Characteristics
W H 5 WA #A | BX hr
Parameter Symbol Tests conditions Typ Max Units
1E A JE f& v Vas =0V, Isp = 8A, Ty =25 °C 3.3 - \Y
Drain-Source Diode Forward Voltage so Vs =0V, Isp =8 A, Ty =175 °C 2.8 - \Y
A RO%E 2 HLIR
ﬁarjiﬂrjﬁwj}jrﬁrﬁtous Drain | Te=25°C 29 A
_ S Tc=100"C 17 A
-Source Diode Forward Current
S 7] P S (] -
. trr 16 ns
Reverse recovery time
VR = _
S A PR S LT Q. 81 G
Reverse recovery charge Vgs =0V, Isp =16.5 A, Vr=500V,
WA 2 1) A 52 FL VAR . dif/dt=950A/us 03 - A
Peak Reverse Recovery Current o '
,f PAE=N
R fE . . "
Reverse Recovery Energy
4% THERMAL CHARACTERISTIC
A ,
% H G Tvp Hpr
Parameter Symbol Unit
TO-220MF-K1 TO-220C TO-247
g5 B FE AR R
REIE T _E . Rth(j-c) TBD TBD 1.07 °C/W
Thermal Resistance, Junction to Case
G PR HBH
SEEZ i) .[5 . . Rin(-A) 40 °CIW
Thermal Resistance, Junction to Ambient
@ SiililEfHB FiROEE LS
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MGO80R090B

BRI EE  Typical Performance

100 150
120
Rth(i-c]_typ.
10
90
= S
< =
2 60
1
30
0.1 0
1 10 100 1000 25 50 75 100 125 150 175
Vps(V) Case Temperature,Tc (°C)
Safe operating area (SOA) Power Derating
50 50
40 40
30 30
< 5
3 i
20 20
10 10
V=12V Vgs=10V
Vg=10V 0
0
0 2 4 6 8 0 2 4 6 8
VpsV) Vps(V)

Typical output characteristic, Vgs as parameter
TVJ =-55 °C

Typical output characteristic, Vgs as parameter
TVJ =25 OC

50
V=20V
V=18V
40
V=16V
30
<
8 V=15V
20
Veg=14V
10 Vgs=12V
Vas=10V
0
0 2 4 6 8
Vis(V)

140

Ves=15V

Ty=-55°C

g
S
FO | — T T
o

Ty=25°C

120

60

0 5 10 15 20 25 30
Ios(A)

Typical output characteristic, Vgs as parameter
TVJ = 175 OC

Typical on-state resistance as a function of drain current
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MGO80R090B

®
150
120
Ves=15V
90
(&}
E \—/
s
760
= Vgs=18V
30
0

<75 =25 25 75 125 175
Ty, (°C)

RDS[on)ﬁ"Q)
u
(=]

=

00

50

VesV)

Typical on-state resistance as a function of temperature

Typical on-state resistance as a function of Vgs

30

25

Ty,=-55"C
20 V)

T,=25°C

Ios(A)

Ty,=175°C

Vas(V)

4.5

4.0

Vasien(V)

e
o

2.5

2.0

75 -25 25 75 125 175
TuC)

Typical transfer characteristic

Typical gate-source threshold voltage as a function of junction

temperature
0

0
-10 10

<. <
I 20 = -20
30 -30
-40 -40

Vos(V)

Vps(V)

Typical reverse drain current as function of reverse drain

voltage, VGS as parameter Ips = fivps), Tvy =-55 °C

Typical reverse drain current as function of reverse drain

voltage, VGS as parameter Ips = fivps), Tvi =25 °C
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MGO80R090B

-10

Ips(A)

-20

-30

-40

6
5
Vgg=-5V
4
=
a
>
3
Vgg=0V
2
1

-75 -25 25 75
Ty (Q)

125 175

Typical reverse drain current as function of reverse drain

Typical reverse drain voltage as function of junction

voltage, VGS as parameter Ips = fryps), Tvi =175 °C temperature  Vsp = firvy), sp =2 A
300 400
350 g
250 Esor tot
J 300
200
. 250
: on — EUI\
3150 3200
& =
150
100
100
E
50 off
Eot 50 /
0 0
0 25 50 75 100 125 150 175 200 2 4 6 8 10 12 14 16 18 20 22

Tu(Q

Rg(€2)

Typical switching energy as a function of junction

temperature, 2nd device own body diode

Typical switching energy losses as a function of gate resistance,

400

350

300

250

E(u))

200

150

100

LT

BEE. S
50

Etut

o

2 4 6 8

10 12 14 16 18 20 22
R

2nd device own body diode  Tyy=25 °C
400
350
300
Etot
250
3
3 200
150 E,,
100
50 Enff
0
10 12 14 16 18 20 22
Ips(A)

Typical switching energy losses as a function of gate

resistance, 2nd device own

body diode  Tvy=175°C

Typical switching energy losses as a function of Ips, 2nd device

own body diode Tv;=25°C

MAS: 202607A

Sl lEREBFREERAE

JILIM SINO-MICROELECTRONICS CO, LTD

7/13




® MGO80R090B

400 500
350
B E,| 400
Eio
250 300 tot
= Bn =
2200 =
(M) w
200
150 in
100
100
50 E ot ’i————Eo‘u/
0 12 14 16 18 20 22 200 300 400 500 600 700 800
Ins(A) VostV)
Typical switching energy losses as a function of Ips, 2nd Typical switching energy losses as a function of Vps, 2nd device
device own body diode Tvy=175°C own body diode Tvy=25°C
500 15
400 12
Etnl
300 9
= s
5 3
200 6
Eon
100 3
0 0
200 300 400 500 600 700 800 0D 4 8 12 16 20 24 28 32
Vps(V) Q¢(nC)
Typical switching energy losses as a function of Vps, 2nd Typical gate charge
device own body diode Tv;=25°C
1,000 1.E+00
50%
Z1E-01
100 = 30%
m ¢
i =
[*)
v S 10%
£
~
1.E-02
10 CYES 1%
Single Pulse
1 1.-03
0.1 1 10 100 1000 1E-06  1.E-04 1E-02 1E+00
Vps(V) Time, tp(s)
Typical capacitance as a function of drain-source voltage Transient thermal resistance (MOSFET)
sililERBFRHBRAE

ﬁ&ztg: 202607A JILIM SINO-MICROELECTRONICS CO, LTD 8/13




@@ MGO80R090B

SMEZR~F PACKAGE MECHANICAL DATA

T0-247-4L

B A
Tl
.35 A Bl
= < HE i@ sYMBOL o
T : o T T
L P~ a2
= J ICl /—7« L - S— I e a1 =] 241 754
i >| L ==§N\Z-/ r e / 1 >// (B 191 70 76
- ﬂi_, - - > ': [y 07 120 133
Ll J LNy L i ] <k\ b1 239 267 204
. = I . I b2 o7 T30 160
k5 23 253 269
= B 0 055 060 068
12,1 D =30 2% 760
E " D1 16.25 1855 1765
= D2 0.5 1.18 125
B 1575 1594 1613
& 13.10 20 15
o ‘l rfEB l:f_ﬁf E2 368 340 510
! L b i t E3 1.00 145 180
| \ } b 2 12.38 5.2 B4
7 b3 bl e 25485¢C
el 508BSC
[ 731 .57 782
i T 387 419 437
= 12 230 250 285
9P 351 361 385
1 T 1GREF
Fu Q 5 579 500
J k 5 604 617 630
! qouou s _b o« 4 1
el e |
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@@ MGO80R090B

SMEZR~F PACKAGE MECHANICAL DATA

i A s
1y - — symbol |MIN __|MAX
:‘lw:l\ [ @ A 490 510
J FoTd e T £ 295 335
| B1 195| 235
| b 115| 135
! L | c 050 0.70
30l U D 2090 21.10
Q1 Iy 81 E 15.70 | 15.90
- l o e 534| 554
c | F 190 210
L 19.40 | 2040
B L2 403 423
Q 6.00] 640
Q1 230 250
E P 350 370
Sl LB TR G ERRE
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MGO80R090B

SMEZR~F PACKAGE MECHANICAL DATA

TO-220C

|
Tl
Bl =
al
I|l4
]
il
e

MAS: 202607A

M,

A
F
a | T
|
|
|
f
SilEfBIRE8IRZE

JILIN SINO-MICROELECTRONICS O, LTD

5
cabor | WIN MY
A 830 170
B 1.1 140
b 0.7 0,95
; 0.4 0,63
D 15.00 | 1620
D) 9. 01 9. 41
E 2,71 10,10
¢ 1.3 .69
F 115 1,40
12. &1 13,60
2 131 310
0 .60 300
0 1.1 1. 60
p 350 3.8
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SMEZR~F PACKAGE MECHANICAL DATA

TO-220MF-K1

E

Y g
L/ Ve ~N (e}
\ #_\f
N
I o o
' ®
- N\
(=]
-
[ T 1
[ "‘L‘I <

WRAS: 202607A

M,

E47 Unit:_mm

JILIM SINO-MICROELECTRONICS CO, LTD

SYMBOL —
MIN MAX
A | 4.5 1.9
B | 122 | 1.47
b | 0.7 0.9
c | 045 | 0.60
D | 156 | 16.1
_ DL | 9.0 9.3
e 2. 54TYFE
E | 99 [ 104
™ F | 23 2.8
L | 126 | 13.3
| 3.1 3.4
Q | 3.2 3.4
oL | 2.6 2.9
®P | 3.0 3.5
SilEkEFRIGAIRLE

12/13




@@ MGO80R090B

EEEW

—_

ARG B AT PR A B B S B o N B AR B AREE, oA T 2, T RS 5 A R AL

2. VSERHENS A A FRR, WA SRS A F AR .

3. {ERLBRUCTFIE AN B a0 S RBUE A, 75 s LI AT SR

4. AU A EA S A F

NOTE

1. Jilin Sino-microelectronics co., Ltd sales its product either through direct sales or sales agent , thus, for
customers, when ordering , please check with our company.

2.  We strongly recommend customers check carefully on the trademark when buying our product, if there is
any question, please don’t be hesitate to contact us.

3. Please do not exceed the absolute maximum ratings of the device when circuit designing.

4. Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this. specification sheet and is
subject to change without prior notice.

BRARERAR

EHENEBETRIBBRAT

NEHbE: EARE E TR 99 5

tegm: 132013

SHL: 86-432-64678411

fEH.: 86-432-64665812

MHk: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.
ADD: No.99 Shenzhen Street, Jilin City, Jilin Province, China.

Post
Tel:
Fax:

Code: 132013
86-432-64678411
86-432-64665812

Web Site: www.hwdz.com.cn

WRAS: 202607A
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