
N-Channel Enhancement Mode Field Effect Transistor
CEL68N60SF

FEATURES

650V@TJ max, 68A,  RDS(ON) = 37mΩ   @VGS = 10V

Super high dense cell design for extremely low RDS(ON).

High power and current handing capability.

TOLL package.

ABSOLUTE MAXIMUM RATINGS Tc = 25 C unless otherwise noted

Parameter Symbol Limit Units
Drain-Source Voltage
Gate-Source Voltage
Drain Current-Continuous@ TC = 25 C

Drain Current-Pulsed a

Maximum Power Dissipation @ TC = 25 C
- Derate above 25 C
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Pb-free lead plating ;RoHS compliant.
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43 A                                         @ TC = 100 C

PV Inverter.

Applications

9 10 11

1
2

3
4

5

1
2

3
4

5

9

10

11

With Fast Body Diode

Fast reverse recovery time(Trr).

Halogen Free.

EV Charging.

SMPS.

Driver S
2 

Operating and Store Temperature Range TJ,Tstg -55 to 150  C

Thermal Characteristics

Thermal Resistance, Junction-to-Case
Thermal Resistance, Junction-to-Ambient

Parameter Symbol Limit Units

W/ C
W/ C

62.5
1.2RθJC

RθJA

Single Pulsed Avalanche Energy f

Single Pulsed Avalanche Current f
EAS

IAS 9
364

A
mJ

Operating and Store Temperature Range TJ,Tstg -55 to 150  C

Thermal Characteristics

Thermal Resistance, Junction-to-Case
Thermal Resistance, Junction-to-Ambient

Parameter Symbol Limit Units

C/W
C/W

60
0.3RθJC

RθJA
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Electrical Characteristics Tc = 25 C unless otherwise noted

Parameter Symbol Min Units
Off Characteristics
Drain-Source Breakdown Voltage
Zero Gate Voltage Drain Current
Gate Body Leakage Current, Forward

Gate Threshold Voltage
Static Drain-Source
On-Resistance

BVDSS

IDSS

IGSSR

IGSSF

3731

3 5

-100
100
5

mΩ

V

nA
nA
µA
V

2

Gate Body Leakage Current, Reverse
On Characteristics b

Dynamic Characteristics c

Input Capacitance

Reverse Transfer Capacitance
Output Capacitance

Switching Characteristics c

Turn-On Delay Time

Turn-Off Fall Time
Turn-Off Delay Time
Turn-On Rise Time

Total Gate Charge
Gate-Source Charge
Gate-Drain Charge
Drain-Source Diode Characteristics and Maximun Ratings
Drain-Source Diode Forward Current
Drain-Source Diode Forward Voltage b

Test Condition

VGS = 0V, ID = 250µA

VGS(th)

RDS(on)

Ciss

Coss

Crss

td(on)

tr
td(off)

tf
Qg

Qgs

Qgd

VSD

Typ Max

600
VDS = 600V, VGS = 0V
VGS =  30V, VDS = 0V
VGS = -30V, VDS = 0V

VGS = VDS, ID = 250µA

VGS = 10V, ID = 20A

VDD = 400V, ID =16A,
VGS = 10V, RGEN = 5.3Ω

VDS = 400V, ID = 16A, 
VGS = 10V

VDS = 400V, VGS = 0V,
f = 250KHz

3455
110
20

57
10
132
10
130
33
54

68
1.5

pF

pF
pF

ns

ns
ns
ns

nC

nC
nC

A
V

IS 
VGS = 0V, IS = 20A

ns
uC

A
IF = 20A,di/dt = 100A/us

Gate input resistance Rg f=1MHz,open Drain 1.8 Ω

Reverse Recovery Time
Reverse Recovery Charge

trr
Qrr

Notes :
a.Pulse Test : Pulse Width < 300µs, Duty Cycle < 2%.
b.Guaranteed by design, not subject to production testing.
c.Repetitive Rating : Pulse width limited by maximum junction temperature.
Notes :
a.Repetitive Rating : Pulse width limited by maximum junction temperature .
b.Pulse Test : Pulse Width < 300µs, Duty Cycle < 2% .
c.Guaranteed by design, not subject to production testing.
d.Limited only by maximum temperature allowed .
e.Pulse width limited by safe operating area .
f.L = 9mH, IAS = 9A, VDD = 60V, RG = 25Ω, Starting TJ = 25 C. 

CEL68N60SF

Reverse Recovery Time
Reverse Recovery Charge
Peak Reverse Recovery Current

Trr

Qrr
Irr

195

1.31
13



3

C
, C

ap
ac

ita
nc

e 
(p

F)

ID
, D

ra
in

 C
ur

re
nt

 (A
)

 

ID
, D

ra
in

 C
ur

re
nt

 (A
)

VT
H
, N

or
m

al
iz

ed
G

at
e-

So
ur

ce
 T

hr
es

ho
ld

 V
ol

ta
ge

R
D

S(
O

N
), 

N
or

m
al

iz
ed

R
D

S(
O

N
), 

O
n-

R
es

is
ta

nc
e(

O
hm

s)

VDS, Drain-to-Source Voltage (V)

Figure 1. Output Characteristics 

VGS, Gate-to-Source Voltage (V)

Figure 2. Transfer Characteristics
 

VDS, Drain-to-Source Voltage (V)

Figure 3. Capacitance

TJ, Junction Temperature( C)

Figure 5. Gate Threshold Variation
with Temperature
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Figure 6. Body Diode Forward Voltage
Variation with Source Current

TJ, Junction Temperature( C)

Figure 4. On-Resistance Variation 
with Temperature
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Qg, Total Gate Charge (nC)

Figure 7. Gate Charge

VDS, Drain-Source Voltage (V)

Figure 8. Maximum Safe 
Operating Area
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Figure 10. Switching Test Circuit Figure 11. Switching Waveforms 
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Tj, Junction Temperature ( C)

Figure 9. Breakdown Voltage Variation
VS Temperature
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Figure 12. Normalized Thermal Transient Impedance Curve

CEL68N60SF
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PDM

t1
t2

1. RθJC (t)=r (t) * RθJC

2. RθJC=See Datasheet
3. TJM-TC = P* RθJC (t)
4. Duty Cycle, D=t1/t2
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CEL68N60SF

6

SYMBOLS 
MILLIMETERS INCHES 
MIN MAX MIN MAX 

A 2.150  2.450  0.085  0.096  
b 0.700  0.900  0.028  0.035  
b1 9.650  9.950  0.380  0.392  
c 0.400  0.600  0.016  0.024  
D 10.180  10.580  0.401  0.417  
D2 3.150  3.450  0.124  0.136  
D4 4.400  4.700  0.173  0.185  
E 9.700  10.100  0.382  0.398  
E1 7.950  8.250  0.313  0.325  
e 1.20BSC 0.047BSC 
H 11.480  11.880  0.452  0.468  
H1 6.800  7.100  0.268  0.280  
L 1.500  2.100  0.059 0.083  
L1 0.500  0.900  0.020  0.035  
L2 0.500  0.720  0.020  0.028  
L3 1.000  1.300  0.039  0.051  

TOLL產品外觀尺寸圖(Product Outline Dimension) 

Reverse Recovery Time
Reverse Recovery Charge

trr
Qrr

Notes :
a.Repetitive Rating : Pulse width limited by maximum junction temperature.
b.Pulse Test : Pulse Width < 300µs, Duty Cycle < 2%.
c.Guaranteed by design, not subject to production testing.




