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Silicon Transistor
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Features

High Voltage Power Switch Switching Application
Wide Safe Operating Area

Built-in Free—Wheeling Diode

Suitable for Electronic Ballast Application

Small Variance in Storage Time

Package Choice: TO-220

This is a Pb-Free and a Halide Free Device

ABSOLUTE MAXIMUM RATINGS (T = 25°C unless otherwise noted.)

DATA SHEET
www.onsemi.com

TO-220-3LD
CASE 340AT

MARKING DIAGRAM

O

YWWZZ 1. Base
C5338D 2. Collector
3. Emitter

Symbol Parameter Value Unit
Vceo Collector-Base Voltage 1000 \Y
Vceo Collector-Emitter Voltage 450 \Y 1 23
VEBO Emitter-Base Voltage 12 \
Ic Collector Current (DC) 5 A YWW = Date Code (Year and Week)
zz = Lot Code
lcp Collector Current (Pulse) (Note 1) 10 A C5338D = Specific Device Code
Ig Base Current (DC) 2 A
Isp Base Current (Pulse) (Note 1) 4 A
EQUIVALENT CIRCUIT
Pc Power Dissipation (T¢ = 25°C) 75 w Q
Ty Junction Temperature 150 °C c
TstG Storage Temperature -551t0 150 °C
Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected. B
1. Pulse Test: Pulse Width = 5 ms, Duty Cycle < 10%
THERMAL CHARACTERISTICS
Symbol Characteristic Value Unit E
Rojc Thermal Junction to Case 1.65 °C/wW
Resistance
Reja Junction to Ambient 62.5 °C/wW ORDERING INFORMATION
T Maximum Lead Temperature 270 °C Device Package Sh|pp|ng
for Soldering
KSC5338D TO-220-3LD | 1200 Units / Bulk
(Pb-Free, -
KSC5338DTU Halide Free) 1000 Units / Tube

© Semiconductor Components Industries, LLC, 2010

October, 2023 - Rev. 2

Publication Order Number:
KSC5338D/D



http://www.onsemi.com/

KSC5338D

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Symbol Parameter Test Condition Min. Typ. Max. Units
BVceo Collector-Base Breakdown Voltage Ic=1mA,Ig=0 1000 - - \%
BVceo Collector-Emitter Breakdown Voltage |Ic=5mA,Ig=0 450 - - \%
BVego Emitter-Base Breakdown Voltage leE=1mAIg=0 12 - - \%
lcBo Collector Cut-off Current Vcg=800V,Ig=0 - - 10 uA
Ices Collector Cut-off Current Vces=1000V, Igg =0 Ta=25°C - - 100 uA
Ta=125°C - - 500 uA
Iceo Collector Cut-off Current Vce=450V, Ig=0 Ta=25°C - - 100 uA
Ta=125°C - - 500 uA
lEBO Emitter Cut—off Current Veg=10V,Ig=0 - - 10 uA
hre DC Current Gain Vce=1V,Ic=08A Ta=25°C 15 25 -
Ta=125C 10 14 -
Vee=1V,Ic=2A T, =25°C 6 9 -
Ta=125°C 4 6 -
Vee=25V,Ic=1A Ta=25°C 18 25 -
Ta=125°C 14 18 -
Vce(sat) Collector-Emitter Saturation Voltage Ic=0.8A,1g=0.08 A Ta=25°C - 0.35 0.5 \'%
Ty =125°C - 0.55 0.75 \Y
Ic=2A,lg=04A Ta=25°C - 0.47 0.75 \Y
Ta=125°C - 0.9 1.1 \
Ic=0.8A,Ig=0.04 A Ta=25°C - 0.9 1.5 \Y
Ta=125°C - 1.8 25 \
Ic=1A,Ilg=02A Ta=25°C - 0.22 0.5 \Y
Ta=125°C - 0.3 0.6 \Y
Vpgg(sat) Base-Emitter Saturation Voltage Ic=0.8A,1g=0.08 A Ta=25°C - 0.8 1.0 \'%
Ty =125°C - 0.65 0.9 \Y
Ic=2A,lg=04A Ta=25°C - 0.9 1.0 \Y
Ta=125°C - 0.8 0.9 \Y
Cib Input Capacitance Veg=10V,Ic=05A,f=1MHz - 550 750 pF
Cob Output Capacitance Veg=10V,Ig=0,f=1MHz - 60 100 pF
fr Current Gain Bandwidth Product Ic=05AVce=10V - 11 - MHz
Vg Diode Forward Voltage IE=1A Ic=1mA, Ta=25°C - 0.86 1.3 \%
le=0 T, =125°C - 0.79 - v
IF=2A Ty =25°C - 0.95 1.5 \Y
Ty=125°C - 0.88 - \Y
tir Diode Forward Recovery Time IF=04A - 460 - ns
(di/dt = 10 A/us) lF=1A - 360 -
lF=2A - 325 -
Vcepsan | Dynamic Saturation Voltage Ic=1A,Ig1 =100 mA T,=25°C - 8 - \%
Vgc=300Vat1uyus T, = 125°C _ 15 _ Vv
Ic=1A, Igy =100 mA T, =25°C - 29 - \Y
Vo =300V at3us T, = 125°C _ 8 _ Vv
Ic=2A, Igy =400 mA T, =25°C - 9 - \Y
Vcc=300Vat1us T, = 125°C _ 17 _ Vv
Ic=2A, Igy =400 mA T, =25°C - 1.9 - \Y
Voc=300Vat3us T, = 125°C _ 8.5 _ vV
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KSC5338D

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (continued)

Symbol Parameter Test Condition | Min. | Typ | Max. | Units |
RESISTIVE LOAD SWITCHING (D.C < 10%, Pulse Width = 40 ps)
ton Turn On Time Ic=2.5A,Ig1 =500 mA, - 500 750 ns
tstg Storage Time ls2=-1A, Vcc =250V, R =100 1.2 - 1.5 us
tF Fall Time - 100 200 ns
ton Turn On Time Ic=2A, Ig; =400 mA, Ta=25°C - 100 150 ns
::?E : 1_51>OA§2VCC =300% Ta=125°C - 150 - ns
tsTg Storage Time T,=25°C - 1.4 2.2 us
Ty =125°C - 1.7 - us
te Fall Time Ta=25°C - 90 150 ns
T,=125°C - 150 - ns
ton Turn On Time Ic=25A,Ig1 =500 mA, Ta=25°C - 120 150 ns
::?E: 1_250m€2A‘ Voo =300, Ta=125°C - 150 - ns
tsTg Storage Time T, =25C° 1.8 - 2.1 us
Ty =125°C - 2.6 - us
te Fall Time T,=25°C - 110 150 ns
T,=125°C - 160 - ns
INDUCTIVE LOAD SWITCHING (Vcc=15V)
tsTg Storage Time Ic=2.5A,Ig1 =500 mA, Ta=25°C - 1.9 2.2 us
:_502: g&iﬁ Vz=30V 1T s | - 2.4 - us
te Fall Time T,=25°C - 160 200 ns
T,=125°C - 330 - ns
tc Cross-over Time T, =25°C - 350 500 ns
T,=125°C - 750 - ns
tsTg Storage Time Ic=2A, Ig; =400 mA, T,=25°C 1.95 - 2.25 us
:_502: 2_864MAH' Vz=300V 1T o5 | - 2.9 - us
te Fall Time T,=25°C - 120 150 ns
T,=125°C - 270 - ns
tc Cross-over Time T, =25°C - 300 450 ns
T,=125°C - 700 - ns
tsTg Storage Time Ic=1A, Ig; =100 mA, T,=25°C - 0.6 0.8 us
:_502: 2_865MAH' Vz=300V 1T o5 | - 1.0 - us
te Fall Time Ta=25°C - 70 - ns
T,=125°C - 110 - ns
tc Cross-over Time T, =25°C - 80 130 ns
T,=125°C - 170 - ns

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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Ic, Collector Current (A)

hgg, DC Current Gain

Vce(sat), Collector-Emitter Voltage (V)

KSC5338D

Ic, Collector Current (A)

Figure 5. Collector-Emitter Saturation Voltage

Ic, Collector Current (A)

TYPICAL CHARACTERISTICS
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Figure 6. Base-Emitter Saturation Voltage
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ts;, Forward Recovery Time (ns) Vge(sat), Base-Emitter Voltage (V)

tstG, Storage Time (us)

TYPICAL CHARACTERISTICS (continued)

KSC5338D
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Figure 7. Base-Emitter Saturation Voltage Figure 8. Collector Output Capacitance
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Figure 11. Induction Storage Time

hgg, Forced Gain

Figure 12. Inductive Crossover Time
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KSC5338D

TYPICAL CHARACTERISTICS (continued)
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Figure 13. Inductive Fall Time
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Figure 17. RBSOA Saturation
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Figure 16. Power Derating
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onsemi A CAGE DIMENSIONS

TO-220-3LD
CASE 340AT
ISSUE B
DATE 08 AUG 2022
o MILLIMETERS ggigléIER "B" PACKAGE
MIN. | NOM.| MAX. E b
A | 400 | - | 470 SUPPLIER "A" PACKAGE A 4
A1 SEE NOTE "F" SHAPE
A2 | 2.10 - 2.85 T
b 0.55 - 1.00 \ ’J f\( Q
b2 | 1.10 ~ [ 182 | - ___ |
b4 | 1.42 - 1.62 J kj
c 0.36 - 0.60
D 1390 - | 16.30
D1 | 8.13 - | 940 D
D2 | 1150 | — | 1430 |IF PRESENT, SEE NOTE "D"—
D3 | 1542 - | 1651 A
E | 965 | - | 1067 D- SN
E1 | 7.59 - 8.65
e 2.40 - 2.67
H1 | 6.06 —- | 669
L 1270 | -~ | 14.04 1 2(113 '
L1 | 270 | - | 410 '-11
P 3.50 - 400 | | WMyt _—__ L
Q 2.50 - | 340
z 2.13 REF
21 2.06 REF (24— 0
(S] 3° | - | 5° —l @)+
FRONT VIEWS
A W/ \' 7 M
— " H—b (3x) A b (30
b4 (3 N
GENERIC —~| = . 0 .
MARKING DIAGRAM* SEENOTET - T
XX OPTIONAL -} T [
H1 [ .
XXXXX CHAMFER Y
AYWWZZ L-- A
e P R s D2
F—d S+ L
XXXX = Specific Device Code V
A = Assembly Location NOTE "H'—"]
Y = Year
WW = Work Week i
ZZ = Assembly Lot Code BOTTOM VIEW
I
*This information is generic. Please refer to 3 2N NOTES:
device data sheet for actual part marking. g; /TEEEF&E‘&; éﬁgi%g%ﬁﬁim?ﬁ;g’\' AB
Pb-Free indicator, “G” or microdot “=”, may ] :
’ ’ C) DIMENSIONS COMMON TO ALL PACKAGE
or may not be present. Some products may SUPPLIERS EXCEPT WHERE NOTED [ |.
not follow the Generic Marking. D) LOCATION OF MOLDED FEATURE MAY VARY
(LOWER LEFT CORNER, LOWER CENTER
AND CENTER OF THE PACKAGE)
DOES NOT COMPLY JEDEC STANDARD VALUE.
F) "A1" DIMENSIONS AS BELOW:
SINGLE GAUGE = 0.51 - 0.61
1 DUAL GAUGE =1.10-1.45
o @ PRESENCE IS SUPPLIER DEPENDENT
c—l|— H) SUPPLIER DEPENDENT MOLD LOCKING HOLES
A2 BACK VIEW IN HEATSINK.
SIDE VIEW
. Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98AON13818G Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
DESCRIPTION:| TO-220-3LD PAGE 1 OF 1

onsemi and ONSEMI. are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
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associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION
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