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C-. 800V 11A Power MOSFET

SEMICONDUCTOR

M Description

GroupSemiconductor(GS) has series Multi-EPI Super-Junction power
MOSFET platforms for voltage up 500V to 1000V, both with design
service and manufacturing capability, including cell, termination design
and simulation.

The GS 800V 11A Power MOSFET is a Low voltage N channel Multi-EPI
Super-Junction power MOSFET sample with advanced technology to
have better characteristics, such as fast switching time, low Ciss and
Crss, low on resistance and excellent avalanche characteristics, making

it especially suitable for applications which require superior power /
density and outstanding efficiency.
L]

- Features T0-220 TO-220FullPAK T0-263
RDS(ON)=0.6Q @VGS = 10V

VDS = 800V drain
ID (@ VGS=10V) = 11A pin 2

H PKG gate

GSA11NSOE GSP11NSOE GSB11NSOE GSD11N8OE GSS11NSOE pin 1

TO-220Fullpak TO-220 TO-263 TO-252 TO-251 source
pin 3

-Absolute Maximum Ratings (TC=25° C, unless otherwise specified)

Symbol Parameter GSP/T/STIN8OE | GSATIN8OE Unit

Vbss Drain-Source Voltage 800 \Y

| Drain Current -Continuous (TC = 25°C) 11* A

° -Continuous (TC = 100°C) 9*

| Drain Current - Pulsed 2o%

oM (Note 1)

Viss Gate-Source voltage +30

Exs (S,ilnogtleezP)uIsed Avalanche Energy 200 mJ
Avalanche Current

las (Note 1) 2 A
Repetitive Avalanche Energy

Ear (Note 1) 0.4 m)J
Peak Diode Recovery dv/dt

dv/dt (Note 3) 15 V/ns

dVds/dt Drain Source voltage slope (Vds=720V) 50 V/ns

Po Power Dissipation (TC = 25°C) 37 26 W

T, Tste Operating and Storage Temperature Range -551to +150 °C
Maximum Lead Temperature for Soldering

T, Purpose, 300 °C
1/8" from Case for 5 Seconds
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‘ — lectrical Characteristics tc - 25°C unless otherwise noted

SEMICONDUCTOR
Symbol | Parameter | Conditions [Min [ Typ | Max [Unit
Off Characteristics
BVpss Drain-Source Breakdown Ves = OV, Iy = 250uA,
Voltage T,=25°C 800 o o v
Vs = OV, Iy = 250pA, T, B -
_50°C 850 \Y
ABVpss / A, Breakdown Voltage I = 250pA, Referenced to B 06 VP
Temperature Coefficient 25°C )
Ipss Zero Gate Voltage Drain Vps = 800V, Vs = OV 1 A
Current Tc=25°C . - H
\/DS = 800\/, \/GS = O\/
T = 125°C o s
Gate-Body Leakage Current,
lassr Eovard y 9 Vg = 30V, Vpg = OV - - 100 | nA
Gate-Body Leakage Current,
leser Rovores y 9 Vg = =30V, Vpg = OV - - 4100 | nA
On Characteristics
Ve Gate Threshold Voltage Ve = Ve, Ip = 250pA 2.5 -- 4.5
R i in- -
DS(on) g[a’qc Drain-Source On Vee = 10V, Iy = 5A B 0.55 06 0
esistance
Ors Forward Trans conductance Vps = 40V, Iy = 5A (Note 4) -- 16 -- S
Dynamic Characteristics
Cie Input Capacitance Vs = 25V, Vg = 0V, -- 680 -- pF
Coec Output Capacitance f=10MHz -- 60 -- pF
Cres Reverse Transfer Capacitance -- 15 -- pF
Switching Characteristics
o Turn-On Delay Time Vpp =400V, I =5A  Rg -- 15 -- ns
t, Turn-On Rise Time = 20Q(Note 4, 5) -- 10 -- ns
Lot Turn-Off Delay Time -- 110 -- ns
te Turn-Off Fall Time -- 10 -- ns
Q, Total Gate Charge Vps = 480V, Iy = 5A Vs -- 38 90 nC
Q, Gate-Source Charge =10V (Note 4, 5) -- 4 -- nC
Qg Gate-Drain Charge -- 4.5 - nC
Drain-Source Diode Characteristics and Maximum Ratings
[ Maximum Continuous Drain-Source Diode Forward Current -- -- 11 A
lem Maximum Pulsed Drain-Source Diode Forward Current -- -- 30 A
Drain-Source Diode Forward _ _ B
Vep Voltage Vs = OV, I; = 5A 1 15 Y
t, Reverse Recovery Time Vg =400V, I = 5A - 475 - ns
Q, Reverse Recovery Charge dig/dt =100A/us (Note 4) -- 5.8 -- uC
lrem Peak reverse recovery Current -- 35 -- A
NOTES:

1. Repetitive Rating: Pulse width limited by maximum junction temperature
2. L=79mH, 15=3.5A, Vpp=50V, Starting TJ=25 °C

3. 15p<ID, di/dt < 200A/us, Vpp < BV, Starting TJ = 25 °C

4. Pulse Test: Pulse width < 300us, Duty Cycle < 2%

5. Essentially Independent of Operating Temperature Typical Characteristics

Groupsemi Corporation
GSX11IN8OE
www.groupsemi.com
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- Typical Performance Characteristics
SEMICONDUCTOR
1 Power dissipation 2 Safe operating area
Pwo=f(Tc) Ip=f(Vps); Tc=25°C; D=0
parameter: ¢,
100 102 -
limited by on-state
resistance
80 -
60 -
2 3
N £
40 -
20 -
(] . . . 10 . .
0 40 80 120 160) 1 10 100 1000
Tc°Cl Vs [V]
3 Max. transient thermal impedance 4 Typ. output characteristics
Zinic=f(tp) Ip=f(Vpg): T;=25 °C: t,=10 ps
parameter: D=t /T parameter: Vg
10° 40 -
30 |
: -
=107 Sc, 20 1
N
’;@Ie pulse 10 1
107 . . . 1 0 : : : . .
10° 10* 107 107 107 0 5 10 15 20 25

t, [s] Vps [V]
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- Typical Performance Characteristics
SEMICONDUCTOR
1 Power dissipation 2 Safe operating area
Pwo=f(Tc) Ip=f(Vps); Tc=25°C; D=0
parameter: ¢,
100 102 -
limited by on-state
resistance
80 -
60 -
2 3
N £
40 -
20 -
(] . . . 10 . .
0 40 80 120 160) 1 10 100 1000
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3 Max. transient thermal impedance 4 Typ. output characteristics
Zinic=f(tp) Ip=f(Vpg): T;=25 °C: t,=10 ps
parameter: D=t /T parameter: Vg
10° 40 -
30 |
: -
=107 Sc, 20 1
N
’;@Ie pulse 10 1
107 . . . 1 0 : : : . .
10° 10* 107 107 107 0 5 10 15 20 25
t, [s] Vps [V]
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- ypical Performance Characteristics
SEMICONDUCTOR
9 Typ. gate charge 10 Forward characteristics of reverse diode
Ves=f(Q gate): /p=11 A pulsed Ie=f(Vsp): tp=10 ps
parameter: Vpp parameter: T;
10 | / 107 -
9 120 v /
/ / 150°C’(98%]
8 480V ///
/ 25°C
/
7 -c (aa"
/ 10" 4 IJ, 25°C (98°C)
6 150 °C
| <
a2 w
S [ K
4
l 10°
3
2 ll
|
o 10 . . . .
0 5 10 15 20 25 30 35 (] 0.5 1 1.5 2
Q yare [NC] Vso [V]
11 Avalanche energy 12 Drain-source breakdown voltage
E as=f(T}): 1p=2.2 A Vpp=50 V Vgrpss=f(Tj): 15=0.25 mA
500 - 960 -
//
920
400
/
880 |
300 1 —
= =, 840 -
E —_—
= g
w £ 500 | 4
200 - \ > /
\ 760 /
100 - N\ /
\ 720 {| /
N
0 : : : : . 680 . : : : . .
25 50 75 100 125 150 -60 20 20 60 100 140 180
Tj [uc] T] ["C]

Groupsemi Corporation
GSX1IN8OE
www.groupsemi.com



GROUP

‘ - " Typical Performance Characteristics

SEMICONDUCTOR

Typ. transfer characteristics

Typ. gate charge

85 1d
A
LA
| [2sc 44
(=2 ] b7
50 !( _ 12 f; i
_ = 02 vi—H4
< } G 1o A 08 Vs
— 40
= | > ;/
35 -
‘{ |1:.D=c | 2 ///:
30 =T
f I
20
15 ,y’ * ||'
10 y 2 .II
: = /
I:IG 2 4 8 & 10 12 14 16 vy 20 EE 20 40 &0 ED 100 120 g 160
VislV] QV¢InC]
I5=f(Vgs); Vps=20V Ves=f(Qg), 1p=11 A pulsed
Avalanche energy Drain-source breakdown voltage
500 LN
W
450
940
- 920
350 900 va
880 /]
300
— 860
'S 250
% 840 /'
<C
ui 200 820 4
150 800 /]
78
100 0
760
50 -
7407
0 720, - PR .
% s 08 i e S0 -20 20 B0 100 °C 1230
[}
T1C) TI°C)

Ens=f(T)); 15=3.5 A; Vpp=50 V

Groupsemi Corporation
GSX11IN8OE
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Ver(pss)=f(T;); 15=1.0 mA



ypical Performance Characteristics

SEMICONDUCTOR

13 Typ. capacitances 14 Typ. Coss stored energy
C=f(Vps): Vgs=0V; f=1 MHz Eoss=f(Vps)
10* 4 12 -

/
| Z /
\‘wf:._____ /

C [pF]
Eoss [1]

4
Iy /
1] Crss —
10 S -
" 2 //
10° 0 . . . . . . . .
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
Vs [V] Vs [V]
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‘ - l’ Test circuits

SEMICONDUCTOR

Switching times test circuit and waveform for inductive load

Switching times test circuit for inductive load

Switching time waveform

L

Unclamped inductive load test circuit and waveform

Unclamped inductive load test circuit

Groupsemi Corporation
GSX1IN8OE

www.groupsemi.com

%
IL. Vos =

Unclamped inductive waveform
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VUS
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‘ - " Test circuits

SEMICONDUCTOR
Test circuit and waveform for diode characteristics
Test circuit for diode characteristics Diode recovery waveform
Ip o— t :'
' vt diz/dr
RG1 ezl tle
A Q[r:Q5+QF
- fn
—t Vos = gE— I I b
:v—O -~ | -
Y
'_
fh‘ Y i 10% /gy
— ' Lo di, di
0 VERHM
A . 0 gy
N
Rs1= Re ,
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Package Outline
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COMMON DIMENIONS

MM
STMPO-VIN | NoM | max
A 440 | 457 | a70
BNErAEEREED
A2 | 235 | 240 | 250
b 0.77 | 0.80 | 090
b2 | 147 | 127 | 136
c 048 | 050 | 056
D | 1540 | 15.60] 1580
™M 9.00 9.10 | 9720
DEP | 005 | 010 g20
E 9,80 | 10.00 |10.20
El - 870 | -
£2 | 980 | 1000] 1020
oP1 | 140 | 150 | 1.60

e 2.54B5C

el 5.0885C

H | 640 | 50 | 6.60
L | 1275 | 1350 | 1385
L - 3.10 | 330
L2 2.50REF

o |350 | 360 | 363
Q 273 | 280 | 287
B1 5 T g
02 1 3 5
03 I 3 5
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SEMICONDUCTOR

ckage Outline
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COMMON D IMENS 1ONS
SUBECL My MAX
E 10,00 10.32
T 994 10,14
E2 9. 36 9. 56
1. 50 1.90
Al 2.34 2.74
a1 2. 66 2.86
A5
c 0.45 0. 60
D 15. 67 16. 07
a
H1
e
07
L 13.18
L1 303
L2 1 7.90
DP1 140 1. 60
P2 0.95 105
©P3
01 3 1
51
53 3. 40
F4 5. 50
G 8.20
[ 7.10
&3 1,45
b1 1.38
b2 0.90
K1 0.75
R
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ickage Outline
- " 263
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COMMON DIMENSIONS

MM
SYMBOLIIN T now | Wi
A 427 | 457 | 487
Al 122 [ 127 | 142
A2 | 233 | 269 | 2.99
A3 | 000 | 013 | 020
b 070 | 081 | 101
b1 117 | 127 | 150
c 030 | 038 | 053
D1 | 840 | 870 | 9.00
D2 [ 533 | 633 [ 563
D3 | 454 | 554 | 584
D4 [ 860 | 7680 [ 8.00
E 988 | 10.16 | 10.50
E2 | 980 [ 1010 [ 10.40
E3 | 494 | 584 | 524
E4 | 667 | 787 | 797
s | 706 | 808 | 836
e 254 BSC
H |[1470] 1510 [ 1550
H2 [ 100 [ 127 [ 150
L 200 | 230 | 260
L1 135 | 155 | 1.75
L4 0.25 BSC
) 0° | 5° | @°
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