Silicon Carbide MOSFET
N-Channel 650V 41A TOLL

MERITEK

FEATURE

Rpsion<79mQ at Vgs=18V, Ip=13.2A
Low On-Resistance with High Blocking Voltage

Low Capacitances with High-Speed switching

Low Reverse Recovery Charge

Applications: DC-DC Converter, Server Power Supplier, EV Chargers,
Solar PV Inverters, UPS

MECHANICAL DATA

Case: TOLL Package

RoHS
¢ Terminals: Solderable per MIL-STD-750, Method 2026
MAXIMUM RATINGS
Parameter Symbol Value Unit
Drain-Source Voltage Ves=0V, Ip=100uA Vbs 650 \%
Absolute Maximum Values -8/+22
Gate-Source Voltage - Ves \%
Recommended Operational Values -4/+18
. . Vs =18V, Tc=25°C 41 A
Continuous Drain Current I
Ves =18V, Tc=100°C 31 A
Power Dissipation Tc=25°C Po 166 w
Thermal Resistance, Junction to Case Resc 0.9 °C/W
Operating Junction and Storage Temperature Range T, Tste -40to 175 °C
DIMENSIONS
TOLL Min(mm) Max(mm) — E - C E2
A 2.2 2.4 — — 1
b 0.7 0.9 F A
b1 0.35 0.45 ! - D2 L1
C 0.4 0.65
D 11.55 11.9 B NN k ] L
D1 10.4 10.7 ] kj U [
D2 6.8 7.2 L2
L3
E 9.7 9.9
E2 7.95 8.25 I S—— 1
e 115 1.25 Uy | L
K 3.2 3.4 ‘ b —=lde =Hepy
0.5 0.7 I
L1 0-6 0.8 L:EEEDEI:E! fy
L2 14 1.8 o |
L3 1.05 1.35

Note: Pin Layout: Tab: Drain(D), 1: Gate(G),
2,3,4,5,6,7,8: Source(S)
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Silicon Carbide MOSFET
N-Channel 650V 41A TOLL MERITEK

ELECTRICAL CHARACTERISTICS

Off Characteristics Conditions Symbol Min Typ. Max Unit
Drain-Source Breakdown Voltage Vgs=0V, 1p=100pA BVpss 650 - - \Y
Zero Gate Voltage Drain Current Vps=650V, Vgs=0V Ioss - 1 50 MA
Gate-Body Leakage Current, Forward Ves=18V, Vps=0V lesse -- 10 250 nA
Gate-Body Leakage Current, Reverse Vgs=-4V, Vps=0V lesse -- 10 250 nA
On Characteristics Conditions Symbol Min Typ. Max Unit
. . Ves=18V, Ip=13.2A 42 60 79
Static Drain-Source On-Resistance Roson) mQ
Ves=18V, Ip=13.2A, T,=175°C - 75 -
Gate Threshold Voltage Ves=Vps, Ip=5mA 1.8 2.6 4.0
Ves=Vos, lb=5mA, T,=175°C Ves - 1.8 - v
Dynamic Characteristics Conditions Symbol Min Typ. Max Unit
Total Gate Charge Qg - 50 -
Gate-Source Charge Vps=400V, Ip=20A, Vgs= -4/+18V Qqgs - 13 - nC
Gate-Drain Charge Qgu - 12 -
Turn-On Delay Time Ta(on) - 8 -
Rise Time Vps=400V, 1p=13.2A, R;=30Q T - 9 - S
Turn-Off Delay Time Vgs= -4/+18V, Reen=2.5Q, Taoft - 21 -
Fall Time T: - 8 -
Turn-On Switching Loss Vps=400V, 1p=13.2A, L=200pH Eon -- 140 -
Turn-Off Switching Loss Ves= -4/+18V, Reen=2.5Q, Eorr - 52 - wd
Input Capacitance Ciss - 830 -
Output Capacitance ;/zc;s’;l?_'OZOV, Ves=0V, Vac=25mV Cose - 82 - oF
Reverse Transfer Capacitance Crss - 14 --
Drain-Source Body Diode Conditions Symbol Min Typ. Max Unit
. . Ves= -4V, Isp=6.6A - 4.2 -
Drain-Source Diode Forward Voltage Vsp Vv
Vas= -4V, lsp=6.6A, T,=175°C - 3.8 -
Diode Forward Current - Continuous Vgs= -4V Is - -- 23 A
Peak Reverse Recovery Current lem - 3 -- A
Reverse Recovery Time Vr=400V, Isp=13.2A, Ter -- 28 - nS
Reverse Recovery Charge Qr - 47 -- nC
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CHARACTERISTIC CURVES

Output Characteristics

Vps, Drain-to-Source Voltage (V)

Output Characteristics

Junction Temperature (°C)
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CHARACTERISTIC CURVES

On-Resistance vs. Junction temperature for Vgs Continuous Drain Current vs. Case Temperature
260 H i N H H - 45 T
: : ‘ : | ; Conditions: 1 -| conditions;
a I,=13.2A < © T,<176% ||
% tp<200us= =
- ; - o
QO 0 P UrTINRy Ty T R t
2 | 3
7 f =
¥ S NS S o S B . g
e ‘ - ®
5 —— 3
= i z
& ' =
@ o
o
288N IO 50 0 T OO OO O WY O ) O o
[}
[=]
o -
<50 25 [] 25 50 15 4100 126 150 176
Junction Temperature (°C) Case Temperature (°C)
Gate-Charge Characteristics Maximum Power Dissipation Derating
2 200 I
Conditions: ; ; H H : ; : Conditions:
—~ I,s=13.2A A OO - P N FOUS IO P || T 780
2 16 4/1_=60mA _ ' i f : : : e
% V=400V = 150
= 12 5
> i
[0] o
e 8 7 100
3 X0)
A a
S 4 o]
bt 2
Q9 [ A% USSR U RSO SR ISR SN SRS o 50
© o
o 0 a
& o
L S e e e e
>
4 0
0 10 20 30 40 50 0 50 -25 25 50 15 100 125 150 175
Qg, Gate Charge (nC) Case Temperature (°C)
Threshold Voltage vs. Junction temperature Capacitance vs. Drain-Source Voltage
40 - - - - 10000
[P SUURS SRAUPY [FPIS HSY TS PP ITTTF SUPOS DI PN S PN N -| conditions: ; p— Condltlons:
2 38 : T=25°C; V, =25mV; f=1MHz
(0]
)} : C
= i 1090 p—— =
I P . N 1
> 28 [m \ -
- ! S :
(o B [0
@ 20 2 100 e — Con
[N VUSRS NN SN UUNUNIUOON FUUUNE SO NURUESUN) INUOS NS U S - e
% """""""" 3 R o C..
o e S 10— ——
£
@
O
= 1
0 100 200 300 400 500 600
Vps, Drain-to-Source Voltage (V) Vps, Drain -to- Source Voltage (V)

Meritek Electronics Corporation | www.meritekusa.com Rev. 4c 07/01/24



http://www.meritekusa.com/

Silicon Carbide MOSFET
N-Channel 650V 41A TOLL

MERITEK

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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