ELEC-E8421 Tehoelektroniikan komponentit
Harjoitus 2.

1. |Frequency converter will use schottky-diode modules CSD20120.

Module's diodes are connected in parallel and total current through module is
shown in figure below. Ambient temperature is 50 C and voltage under block-
ing state is 600 V. What is the maximum viable thermal resistance for the
cooling element, cooling the whole module. You may assume the switching
energy losses are equal to diode internal capacitance stored energy
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What is the maximum allowed cooling air temperature, when the circuit below
has thyristors of type SKT 240/16 E and dual sided cooling (DSC) element
thermal resistance Rth(h-a) = 0.15 K/W. Inverter power is 200 kW and DC
voltage is 540 V. Assume Id as constant DC.

Rth(h-a) heatsink-ambient.
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3. |Thyristor module SKKT 71 thyristor gate pulse is amplified with a circuit shown
below. MOSFET-transistors internal resistance Rds is 1 Ohm. Is it certain that
the thyristor will turn-on at -40 C temperature. What is the greatest possible
thyristor gatedriver loss power the circuit can generate.
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Text Box
Frequency converter will use schottky-diode modules CSD20120.
Module's diodes are connected in parallel and total current through module is shown in figure below. Ambient temperature is 50 C and voltage under blocking state is 600 V. What is the maximum viable thermal resistance for the cooling element, cooling the whole module. You may assume the switching energy losses are equal to diode internal capacitance stored energy 
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Text Box
What is the maximum allowed cooling air temperature, when the circuit below has thyristors of type SKT 240/16 E and dual sided cooling (DSC) element thermal resistance Rth(h-a) = 0.15 K/W. Inverter power is 200 kW and DC voltage is 540 V. Assume Id as constant DC. 

Rth(h-a) heatsink-ambient.
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Text Box
Thyristor module SKKT 71 thyristor gate pulse is amplified with a circuit shown below. MOSFET-transistors internal resistance Rds is 1 Ohm. Is it certain that the thyristor will turn-on at -40 C temperature. What is the greatest possible thyristor gatedriver loss power the circuit can generate.
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Features

CSD20120
Silicon Carbide Schottky Diode

Verm=1200V
[F=20A

Benefits

1200 Volt Schottky Rectifier

e Zero Reverse Recovery

e Zero Forward Recovery

¢ High Frequency Operation

¢ Temperature Independent Switching Behavior

s Extremely Fast Switching

Positive Temperature Coefficient on Ve

Applications

¢ Replace Bipolar with Unipolar Rectifiers

¢ Essentially No Switching Losses

Higher Efficiency

Reduction Of Heat Sink Requirements

Parallel Devices without Thermal Runaway

Package

¢ Switch Mode Power Supplies
e Power Factor Correction

e Motor Drives

Csb20120D
Maximum Ratings
Parameter Symbol Value Unit
Repetitive Peak Reverse Voltage VRRM 1200 \Y
Surge Peak Reverse Voltage Vasm 1200 Y
DC Blocking Voltage o Voc 1200 \Y
Average Forward Current (Per Device) | 20 A
Tc=160°C (Per Leg) F(av) 10
Repetitive Peak Forward Surge Current (Per Leg) | 50 A
Te=25°C, tp=8.3ms, Half Sine Wave FAM
Non-Repetitive Peak Forward Surge Current (Per Leg) | 250 A
Te=25°C, tp=10us, Pulse FomM
Power Dissipation (Per Leg)
To = 25°C Prot 312 W
Operating Junction and Storage Temperature Tys Tayg -5510 +175 °C
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CSD20120
ELECTRICAL CHARACTERISTICS (PER LEG)
Parameter Symbol | Min | Typ | Max | Units
Forward Voltage .
le=10A T,=25°C Ve e 18y
le=10A T,=175°C 2.5 3.0
Reverse Current
V= 1200V T;=25°C I 10 200 A
Vg = 1200V T,=175°C 20 1000
Total Capacitive Charge
Vg = 1200V, = 10A, dildt = 500 A/us, T, = 25°C Qe 61 nC
Total Capacitance
Vg =0V, T,=25°C, f=1MHz 1000
Vg =200V, T, =25°C, f =1MHz C 80 pF
Vg = 400V, T, = 25°C, f =1MHz 59
NOTE:
1. This is a majority carrier diode, so there is no reverse recovery charge.
THERMAL CHARACTERISTICS
Characteristic Symbol Min Typ Max | Units
Thermal Resistance from Junction to Case Per Leg Reuc 0.48 °C/W
Per Device Rosc 0.24 °C/W
Typical Performance (Per Leq)
Figure 1. Forward Characteristics Figure 2. Reverse Characteristics
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Figure 4. Capacitance vs. Reverse Voltage
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Figure 5. Transient Thermal Impedance
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Package Dimensions
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Package TO-247-3
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Part Number Package Marking
CSD20120D TO-247-3 CSD20120
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inches ilimeters
POS I T Max | Min | Max
A | 621 | 631 |15.773]16.027
B .820 .830 1208231 21.077
C_ 1 789 | 799 |20053]20.307
120 12 3.04 3.196
04/ | 052 | 1.000 | 1.327
E .075 .084 1.903 | 2.132
G 215 1YP 450 1YP
H 1 193 | 203 | 4903 | 5157 |
075 .081 1.904 | 2.056
K 19° 21° 19° 21°
T g 5 g 5
5 % = g
N 2° 4° 2° °
P .093 097 | 2349 | 2451
Q 024 .030 .600 752
R 9° 11° 9° 1°
S 9° 11° 9° 11°
T[4 o A
U 2° Z° 2° 4°
V190 | 144 | 3.560 | 3660




Recommended solder pad lavout.

I/

CSD20120

TO-247-3

This product has not been designed or tested for
use in, and is not intended for use in, applications
implanted into the human body nor in applications
in which failure of the product could lead to death,
personal injury or property damage, including but
not limited to equipment used in the operation of
nuclear facilities, life-support machines, cardiac
defibriflators or similar emergency medical
equipment, aircraft navigation or communication or
control systems, air traffic control systems, or
weapons systems.

Copyright © 2001-2005 Cree, Inc. All rights
reserved. Permission is given to reproduce this
document provided the entire document (including
this copyright notice) is duplicated.

The information in this document is subject to
change without notice.

Cree and the Cree logo are trademarks of Cree,
Inc.

Cree, Inc.
Power Products
4600 Silicon Drive » Durham, NC 27703 ¢ USA
Tel: 919-313-5300 ¢ Fax: 919-313-5451
WWW.creepower.com
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Vism Vaem | (dv/db)er | ltRus (Mmaximum values for continuous operation) Thyristors
VoA 600 A | 700 A
ltav (sin. 180; Tease = . - .; DSC) SKT 240
s % Vius 380 A (60 °C) 450 A (57 °C) SKT 340
500 400 500 SKT 240/04 D SKT 340/04 D
900 800 1000 SKT 240/08 E SKT 340/08 E
1300 1200 1000 SKT 24012 E SKT 340/12 E
1500 1400 1000 SKT 24014 E SKT 340/14 E
1700 1600 1000 SKT 240/16 E SKT 340/16 E
1900 1800 1000 SKT 24018 E SKT 340/18 E
2100 2000 1000 SKT 240/20 E -
2300 2200 1000 SKT 240/22 E -
Symbol| Conditions SKT 240 SKT 340 Units
ITav sin. 180; (Tease = - - .); DSC 240 340 A
(92) (82) °C
lTsm Tyj= 25°C;10ms 5 000 5700 A
Ty = 125 °C; 10 ms 4 500 5200 A Features
2t TVJ' = 25°C;8,3...10ms 125 000 162 000 A2S + Hermetic metal cases with
Tyy=125°C; 8,3 ... 10 ms 101 000 135 000 AZ%s ceramic insulators
tgd Ty= 25°C la=1A « Capsule packages for double
tor Vb =0,67 " Vorm typ. 2 us » Shallow design with single
(di/dt)er | f=50... 60 Hz 125 Alus sided cooling
G Ty=25°C; typ./max. 1607400 mA « International standard cases
I Ty = 25°C;typ/max. 0,3/1 A « Off-state and reverse voltages
tq Ty = 125 °C; typ. 50 ... 150 us up to 1800 V
Vr Ty = 25°C; |y =1000 A; max. 2,3 1,9 \Y
Vo | Ty=125 :C 1,0 1,0 v Typical Applications
T Ty=125"C 14 0.9 me2 + DC motor control
fop; fro | Ty = 125 °C; Vap = Vram f hine tool
Voo = Vorw 40 40 mA (e. g. for mac ine too s)
v T 55 °C > v » Controlled rectifiers
GT vj = .
lar Ty= 25°C 150 mA Xac.:g. fotr bﬁlttery charging)
V2 Ty =125 °C 0,25 v * AL controfiers
lap Ty = 125 °C 10 mA (e. g. for temperature control)
Rinje cont,; DSC 0,070 °C/W
sin. 180; DSC/SSC 0,072/ 0,151 °C/W
rec. 120; DSC/SSC 0,080/0,168 °C/W
Rineh DSC/SSC 0,020/ 0,040 °C/W
Tyj —-40 ...+ 125 °C
Tstg - 40 ..+ 130 °C
F Si units 4.5 kN
US units 900 ... 1100 Ibs.
w 61 g
Case —> page B3 -32 B8
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SKT 240 X" 0.7
SKT 340

CaseB8 0.4

DIN 41814: 151 A4 $41.51048
JEDEC: TO-200 AB
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SKT 551

Case B 11 0.4

DIN 41814: 152 A 4 941503
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Cathode terminal (red sleeve) Dimensions in mm
Anode terminal

Gate terminal (yellow sleeve)

K: Auxiliary cathode terminal (red sleeve)
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