- ANC040P220B4
ANSEl Version 1 . 1 NIZIESIC MOSFET TO247-445 31 224

Key Parameters

ANCO040P220B4 Vbs 2200V
Silicon Carbide Power MOSFET bexsc 81A
N - Channel Enhancement Mode Roson) 40 mQ
Features 2 SR RHE Package
® SR High Switching Frequency

® (LI ChE Low Switching Loss
® . Hugrs Soft, fast Switching
Easy Paralleling

& 5 fmcft
Benefits
® Higher System Efficiency (PinD;,a'iII"‘AB)
® Reduced Cooling Requirements
e Increased Power Density
|
® Increased System Switching Frequency .
(Pin 4) .
. . Driver Power
Applications sarce S
®  Solar Inverters
®  Switch Mode Power Supplies
®  High Voltage DC/DC Converters
Part Number Package
®  Motor Drivers ANC040P220B4 TO-247-4
®  Pulsed Power Applications
= e e ] . .
AN EEE Maximum Ratings
5 SRR AP B | e
Symbol Parameter Test Conditions Value Unit
TSR L VGS = 0V, ID = 100uA
Vbsmax Drain-source voltage ’ H 2200 v
IR ENES tp<500ns, duty cycle <1%
Viss Gate-source voltage P= » Uty eyele =1 -12/+22 v
. FRERIE AL, EH Tymax PR VGS =18V, TC = 25°C 81 A
D Continuous forward current, limited by Ty max
RREL LA AR, B Tima MR ) - .
Iou Maximum repetitive forward current , limited | Pulse with tp limited by Tjmax 120 A
by ij max
N RVEES IR 175 °C
Tvjmax Max. Junction temperature
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k ANC040P220B4
ANSEI Version 1 . 1 NYIRESIC MOSFET TO247-445 31 $41

TAESSE .
Titop) Operation junction temperature -55..+175 C
BN TR R ACHFLEIRTR] 10min .
TProc Maximum processing temperature 10min, maximum 325 C
+ . . L.
B Electrical Characteristics
BrelERFRI AR, A0 Tu= 25 °C T.= 25 °C unless otherwise stated
ezl BT RS RAME | AME | ROKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
ES ER LR
Ipss Zero gate voltage drain Ves = OV, Vos = Vbss 1 50 uA
current
MR s LI - -
lass Gate leakage current VGS =18V, VDS =0V 250 nA
AR - VR AN R 1 F
Vst | Gate threshold voltage b =12 mA, Ves = Vbs 2 3.1 4 \
T M-V AT 3 2 HL PR Ves =18V, Ib = 40A 40 mQ
RDs(on) Drain-source on-state
resistance Ves =18V, b = 40A, Tj= 175 °C 95 mQ
g 55 Vos =20V, Io = 40A 23 s
Forward transconductance
LTPANGER
Ciss Input capacitance 3794 pF
it HLA
Coss Output capacitance Vbs = 1000V, Ves = 0V, 19 PP
AR LAY f= 100kHz, Vac=25mV
Crss Reverse transfer 55 pF
capacitance
A R
Eoss Coss Stored Energy 230 pJ
P AR L B
Rint Internal gate resistor f= 1 MHz, VAC =25mV 16 Q
IR Har
Qs Gate to source charge 33 nC
Qu ﬁﬂ;i?gg rain charge Io =40A, Vos = 1200V, Ves = -4/+18V/ 62 nC
SO AT
Q Total gate charge 178 nC
Iso = 20A, Ves = -4V
AR i i 38 v
Vso Diode forward voltage
Isp = 20A, Ves = -4V, Ty= 175 °C 3.3 \V;
I T 0755-2307 3210 H2u, 9 V1.1 20260301
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ANSEI

Version 1 . 1

Typical Performance

ANCO040P220B4

NJJESIC MOSFET TO247-44) 37 %54t

120 T T T 120 T T T T
Conditions: Conditions:
F| T,=25C = o 4=
t, <200us VGS_ZOV VGS_13V : < 210701(
100 | J 4 100 i
V=18V Vs=18~20V,
80 80 Ves=15V v
Vgs=13V
< < Ves=11
o 60 o 60 o
Vgs=9V
40 40 -1
Vgs=7V
20 20 | -
0 i i i i o 1 1 1 1
0 2 4 6 8 10 0 2 4 6 8 10
Vos (V) Vbs (V)
Figure 1. Output characteristics at Tj=25°C Figure 2. Output characteristics at Tj=175°C
3.0 : g : — 120 :
Conditions: Conditions: !
los =40 A Ves = 18V
Vos =18V t, <200us /
25 i B 100 J
T=175C
-~ . 80
=) o]
o £
1 = 60
@ )
x Q:E’
40
Tj=25°C
0.5 | = 20
00 1 1 1 1 0 1 M 1 1 " 1 M 1 "
25 50 75 100 125 150 175 20 30 40 50 60 70 80
T, (°C) I (A)
Figure 3. Normalized On-Resistance vs. Temperature Figure 4. On-Resistance vs. Drain current for
VariousTemperature
I T 0755-2307 3210 3T, 9 V1.1 20260301
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ANSE]

RDS(ON) (mQ)

ANCO040P220B4

Version 1 . 1 NJA7ESIC MOSFET TO247-44y 3. 2344
Typical Performance
120 120
Conditions: Conditions:
Ips = 40A Vps = 18V
t, <200 us t, <200 us
100 - 100
Vgs=11V
80 -
80
= al
\Q
60
40
40
Viss=20V 20
20 L 1 " 1 L 1 M 1 " 1 0 1
25 50 75 100 125 150 175 0 2
;09 Ves (V)
Figure 5. On-Resistance vs. Temperature Figure 6. Transfer Characteristics for Various
Junction Temperatures for Various Gate Voltage
-8 -7 -1 0 -8 -7 -6 -5 -4 -3 -2 -1 0
I 1 0 1 1 1 1 1 1 0
- -20 - -20
- -40 - -40
< <
-0 ™™ -0 Vog=2V 1
- -80 - -80
- -100 [ ~ H -100
| P2 et
t, <200 us ‘ t, <200 us "
L 420 -120
Vos (V) Vos (V)
Figure 7. Body Diode Characteristics at Tj=25°C Figure 8. Body Diode Characteristics at Tj=175°C
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ANSE]

ANCO040P220B4

Version 1 . 1 NJA7ESIC MOSFET TO247-44y 3. 2344
Typical Performance
4 1 % ] - 1 ; 1 > 1 20 T 1 1 I 1 1 1
Conditions: Conditions:
Vas= Vos lps =40 A
los = 12 mA Vs = 1200V
T,=25C
3F ]
= S ]
L
g2r i X
>
1F o
0 1 " 1 i 1 L 1 " 1 _5 1 1 i 1 " 1 i 1 z 1 " 1 "
25 50 75 100 125 150 175 0 25 50 75 100 125 150 175 200
T; (°C) Q, (nC)
Figure 9. Threshold Voltage vs. Temperature Figure 10 Gate Charge Characteristics
-8 7 -6 -5 -4 &3 2 K 0 -8 7 -6 -5 4 -3 2 41 0
1 1 0 ) ) I T 1 0
Conditions: Conditions:
T,=257C | Ty=175¢C
t, <200 us t, <200us
-20 — - -20
-40 - -40
<
£
-60 - -60
Vgs=15V~20V
-80 - -80
-100 -100
Vos (V) Vs (V)
Figure 11. 3rd Quadrant Characteristic at Tj=25°C Figure 12. 3rd Quadrant Characteristic at Tj=175°C
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ANSE]

Typical Performance

Version 1 . 1

ANCO040P220B4

N’GESIC MOSFET TO247-44) 37 %84t

10000 ———————rr——————ry - - 100
E Conditions
T,<=175C
80
1000 £
E F
2
§ __ 60
S o0 5
(%) W -
g
= 40 |
(&)
10 |
E Conditions: c 20 +
T,=25C Crss1
Vi =25mV
f =100 KHz
1 ! L L 0 I I S Y S S T A S T N S S
0.1 1 10 100 1000 55 25 0 25 50 75 100 125 150 175
Vr (V) Tc(C)
Figure 13. Capacitances vs. Drain-Source Figure 14. Continuous Drain Current
Voltage (0 — 1000V) Derating vs Case Temperature
TE 600
£ Conditions:
T,<= 175
500 |-
0.1¢E
- 400
S =3
~ 0.01 s 300
< Q
N
- =D=0.5 200 +
---D=03
0.001 . .D=01
; — - D=0.05
- - D=0.02 100 |-
— =D=0.01
Single Pulse
E_4 1 1 1 1 1 1 o 1 " 1 " 1 " 1 " 1 " 1 i 1 " 1 "
1E-6 1E-5 1E-4 0.001 0.01 0.1 1 10 -55 -25 0 25 50 75 100 125 150 175
t, (s) T. (C)
Figure 15.Transient Thermal Impedance Figure 16. Maximum Power Dissipation Derating vs.
(Junction — Case) Case Temperature
I T 0755-2307 3210 ZH6TL, 9 V1.1 20260301
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- ANC040P220B4
ANSE' Version 1 . 1 N;4ESIC MOSFET TO247-44) . 4aff

Typical Performance
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Vk (V) Drain-Source Voltage Vds (V)
Figure 17. Output Capacitor Stored Energy Figure 18. Safe Operating Area
I T 0755-2307 3210 I, 9 V1.1 20260301

http://www.bgsemi .com/ansei/01.html



s ANCO040P220B4
ANSEI Version 1 . 1 NJaAESIC MOSFET TO247-44y 3. 234

Package Dimensions: TO-247-4L

—=1€6.35 )~ —A— i
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1 /’[\ = = | & e ;::ﬂm oo do o 3
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I . \
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!

D1

N-oP b’,b2,o4 o6
] i
(=} cl
I l :
|
o,b1,3,65>
e
Al H—t—0b1 Section F—F, G—G, H-H
i

v2.24

1.7

| ..
——2.54

—l—5.08

MM
SYMBOL —VIN | NoM | MAX
A 4.80 5.02 5.21
Al 2.29 2.41 2.54
A2 1.91 2.00 2.16
b’ 1.07 1.20 1.28
b 1.07 1.20 1.33
bl 2.39 2.67 2.94
b2 2.39 2.67 2.84
b3 1.07 1.30 1.60
b4 1.07 1.30 1.50
b5 2.39 2.53 2.69
b6 2.39 2.53 2.64
c 0.55 0.60 0.68
cl 0.55 0.60 0.65
D 23.30 | 2345 | 23.60
Dl 16.25 16.55 17.65
D2 0.95 1.19 1.25
E 1575 | 1594 | 16.13
El 13.10 | 1402 | 1415
E2 3.68 4.40 5.10
E3 1.00 1.45 1.90
E4 1238 | 1326 | 13.43
e 2.54BSC
el 5.08BSC
Il 1731 | 17.57 | 17.82
L1 3.97 4.19 4.37
L2 2.35 2.50 2.65
oP 3.51 3.61 3.65
©P1 7.19REF.
Q 5.49 5.79 6.00
S 6.04 6.17 6.30
[ 1 0755-2307 3210 8, 9 VL. 1 20260301
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ANSEI] ANCO040P220B4

Version 1 . 1 N;A3ESIC MOSFET TO247-44) 31484

A

=—b’,b2,b4,b6
BASE METAL

r NN :J
P NN ¢

PLATING L—’—b,b1,b3,b5

SECTION "F-F", "G-G" AND "H-H"
SCALE: NONE

£

Recommended Solder Pad Layout

@1.78 x4 [3.070"] —

2.29 x4 [.090"] — ==
—=|=— 0.25 REF. [.010"]

|
4.06 x4 [.160"]

!

o—e— 2,54 [ 100"]
2.54 [.100"]
- = 508[.200"

Add : # 1903, Hengbo Center, No. 266 Jianshe Road, Longhua District, ShenzhenCity, Guangdong

Province, P. R .of China Post Code : 518000 TEL/FAX: 0755-28012916
I T 0755-2307 3210
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