FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

Please note: As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will need to change in order to meet ON Semiconductor’s system requirements. Since the ON Semiconductor
product management systems do not have the ability to manage part nomenclature that utilizes an underscore
(L), the underscore (_) in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (_). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any questions regarding the system integration to Fairchild_questions@onsemi.com.

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor 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. Buyer is responsible for its products and applications using ON
i products, includi pli with all laws, and safety requil or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” p which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
ical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.



http://www.onsemi.com
mailto:Fairchild_questions%40onsemi.com?subject=System%20Intergration

I
FAIRCHILD

e ———————
SEMICONDUCTOR®

FCP190N60 / FCPF190N60

N 3%Ji& SuperFET® Il MOSFET
600V, 20.2 A, 199 mQ

i

« 850V @T,=150°C

« HEME Rpg(on) = 170 MQ

. RBIEMIRFERE (HEE Qg =57 nC)
BMEYMHRER (BEUE Cogg(efr)= 160 pF)
100% 253 E fR iz

& RoHS R

v F

+ LCD/LED/PDP F#LERH

-« KBABEIHAIT SR

2014 2 A

1t AR

SuperFET® | MOSFET 2 %Itk Bk — K FI F iy T4 A
THHERKSEEARAMNERMBRBREEENISERBRSE (S))
MOSFET &3~ & . B AEA TR SBRFHFIRESM
BT KR, dvidt BIEEMES ZEHEEE. ELtk, SuperFET
MOSFET JEEEEFRBIENA, MIMERFKIE (PFC). RS
B/ HEERE. FIREMBER. ATX BERTIERFENA.

« AC-DC #E
D
. G
Dg G
TO-220 Ds TO-220F
S
BT KENEE 1. =25C Bk mBHm.

B S8 FCP190N60 | FCPF190N60 | 4
Vbss R — Rk R R 600 v
v . -DC +20 v

GSS R —iRAR R JE TAC (F> 1 Hz) 30
- ¥4 (To = 25°C) 20.2 20.2*
| = &= A
D mR R - 4 (T = 100°C) 12.7 12.7*
Ipm TR AR - Bkt GED 60.6 60.6* A
Eas B ERAEE GE2) 400 mJ
IAR EERE GED 4.0 A
Ear EEEHKE GED 2.1 mJ
MOSFET dv/dt 100
dv/dt - v/
v “IRERE dvidt IE1E GE3) 20 s
= (Te = 25°C) 208 39 w
b W “BEIRE 25°C KLE 1.67 0.31 WI°C
Ty Tste | TAEFNTRiERESEE -55 & +150 °C
T BATEEMNRKASILEE, BEBEINE 1/8", FESH 300 °C
RREFFRTRALE
ab
At e

#s BH FCP190N60 | FCPF190N60 | i
Rouc ZEEIEMERZAME 0.6 3.2 .
Rosa HEIMERRRAME 62.5 62.5

© 2012 XJLH-SHERN A
FCP190N60 / FCPF190N60 Rev. C16

www.fairchildsemi.com

N — 09N0614dDOd / 09N061dDd

/
S

134SON Il gl3419dng Bif;



HEWRSEMER

BHERS Tts ESE] aEF* ER o =
FCP190N60 FCP190N60 TO-220 R TER TiER 50 4
FCPF190N60 FCPF190N60 TO-220F R TER TiER 50 4
B4 1. = 25°Cc RSB,
. ms | 4 i | e | s | Bkl | B |
KB
BY ] . N Vgs=0V, Ip=10mA, T, =25°C 600 - - v
pss W — BRI Ves =0V, Ip=10mA, T,=150°C | 650 - -
A/BA\{_DSS T_.'._TU.B.Fa @.E/ﬂg%;ﬂ |D=10 mA, %%%'ﬁ:jﬂ 25°C _ 0.67 _ V/°C
J
BVps R - B EBR T FRE Vgs=0V,Ip=20A - 700 - \Y
I = . e Vps =480V, Vgs=0V - - 1 A
DSS TR B R AR B Vps = 480 V, T = 125°C N g 10 W
less AR - iR R Vs =#20V, Vpg=0V - - +100 | nA
SEFE
Vasith) AR B R Vas = Vps, Ip = 250 pA 25 - 35 v
Rps(on) R E REREE S SE R Vgs=10V,Ip=10A > 0.17 | 0.199 Q
9dFs .I-.ErE]E%TE‘r VDS=20 V, |D= 10 A = 21 - S
G = - 2220 | 2950 F
- m)\mf Vps = 25V, Vgg =0V P
Coss MBS f=1 MHz - 1630 | 2165 | pF
Crss REEHRES - 85 128 pF
Coss WHEBEA Vps =380V, Vgs =0V, f=1MHz - 42 - pF
Coss(efr) BRMLES Vps=0V1t0480V,Vgs=0V - 160 = pF
Qq(tot) 10V BRI S & Vps =380V, Ip = 10 A, - 57 74 nC
Qgs AR - SRR AR BB 7 Ves =10V - 9 - nC
Qgq R - TRtk “ K#) " B G£4) - 21 - nC
ESR e g f=1MHz - 1 = Q
FF T
taon) S i@ R A 8] - 20 50 ns
tr Frif bk FH ) Vpp =380V, Ip =10A, 5 10 30 ns
tacofr) J= W 3 3R B ja) Ves =10V, Rg=4.70Q - 64 138 ns
t 5% B TS B B 8] GEd - 5 20 ns
R - BRI ES
ls RR - BRI E R A BES R - - 202 | A
Ism R - BRI RE R AL [ BKR BT - - 60.6 A
Vsb R - ER R E EmEBE Vgs=0V, Isp=10A - - 1.2 V]
ter R[5k & B ) Vas=0V,lgp=10A, - 280 - ns
Qy R a1k E BT dIg/dt = 100 A/us - 3.8 = uC
EE:

1. ESHEE: PEEZRTEAEER.

2.1as=4A, Vpp=50V, Rg=25Q, &#T,=25°C.

3.1gp <10 A, di/dt<200 Alus, Vpp <BVpss, &5 T, =25°C.
4. AR BT F TIERE AR5

© 2012 XJLH-SHERN A
FCP190N60 / FCPF190N60 Rev. C16

www.fairchildsemi.com

N — 09N0614dDOd / 09N061dDd

/
S

134SON Il gl3419dng Bif;



XY
BRI M BEAFAE
1. B RE
50
Vgs =15.0V &
10.0V / o
8.0V
7.0V
—_ 6.0V
% 10 ¢ 5.5V
S 5.0V
£ 45V &
o
£
o
[a]
4
1
/ *Notes:
y A4 1. 250ps Pulse Test
A 2.Tc=25°C
0.3
0.1 1 10

Capacitances [pF]

Ros(on) [,
Drain to Source On-Resistance

Vps, Drain to Source Voltage[V]

3. BB HEEL SRR ERFMREE

0.5

o

'S
—_—
S —

S

0.3
Vgs =10V
0.2 — %
" |  Vgs=20V
*Note: T¢ = 25°C
0.1

0 10 20 30 40 50
Ip, Drain Current [A]

5. AT

10000
Ciss
1000 \
100 . Coss |
*Note: |
10l 1-Ves=ov \
2.1= 1MHz | Cue
Ciss = Cgs *+ Cgd (Cds = shorted) \ /-
Coss =Cds + Cgd it
1 Crss =Cgd
0.5
0.1 1 10 100 600

Vps, Drain to Source Voltage [V]

2. tRiBsE

4 ZREERBREENSRERERINEE

Is, Reverse Drain Current [A]

Vs, Gate to Source Voltage [V]

Vgs, Gate to Source Voltage[V]

100 .
*Notes:
1. Vps =20V
2. 250ps Pulse Test
< 150°C
c
g 415?
3
o 10 // III 25°C
£ // / II
s [/
S 177 -55°C
1 /
2 3 4 5 6 7 8

100
=
/
150°C
25°C
10 7 /
/
/
/. /
/ /
/ [
*Notes:
1. Vgg =0V
1 2. 250ps Pulse Test
0.2 0.4 0.6 0.8 1.0 1.2 1.4
V.., Body Diode Forward Voltage [V]

sD’

6. HitR R

10 ‘
Vps =120V
8 VDS =300V
Vps =480V y
7/
6
"/
2 //
0 *Note: Ip = 10A
0 20 40 60

Qq, Total Gate Charge [nC]

© 2012 XJLH-SHERN A
FCP190N60 / FCPF190N60 Rev. C16

www.fairchildsemi.com

N — 09N0614dDOd / 09N061dDd

/
S

134SON Il gl3419dng Bif;



BEIMEEAFME Gz

7. TFEEERSRER KR

8. REHMEEXSEERXR

N — 09N0614dDOd / 09N061dDd

/
S

134SON Il gl3419dng Bif;

1.2 3.0
[
o
S q>
= Q25
S e §
5 £ 1.1 5 "(z
83 yd g 820
= T = “
C x © r
E® € c
5 S 59
% E 1.0 2 g 1.5
5 3 n;g 9 1.0
209 €
£ *Notes: j 05 ,/ *Notes:
© - (=) .
5 1. Vgs =0V 1. Vgs =10V
2.Ip=10mA 2. 1p=10A
0.8 . 0.0
-100 -50 0 50 100 150 200 -100 -50 0 ) 50 100 . 150 200
Ty, Junction Temperature [°C] T,, Junction Temperature [ C]
9. BARLTI{EX (FCP190N60) 10. AR 2R{ERX (FCPF190N60)
100 100
10ps -
N > < : < 10
5 < 100 4 < N us
- . Hs - s Mo00ps
< 10 ms = z 10 N . [100usN ]
c 10ms 5 € 1ms
o o N o <
= 7 DC < N = 7 10ms N
g 1 - s 15 be :
g Operation in This Area g Operation in This Area
= is Limited by R pson) P is Limited‘ by R ps(on) ‘
0.1 *Notes: 0.1 *Notes:
1. Tc=25°C 1. Tc=25°C
2.T,=150°C 2.T;=150°C
3. Single Pulse 3. Single Pulse
0.01 0.01
0.1 1 10 100 1000 0.1 1 10 100 1000
Vps, Drain to Source Voltage [V] Vps, Drain to Source Voltage [V]
M. BEXRRERSEHEERHXR 12. Eoss 5k —iBFREBEMHXF
25 10
20 8
3 ™
= ~ .
o 15 \ 2 6
3 2
c u’
‘s 10 4
a
- »=
5 2
\ ]
0 0
25 50 75 100 125 150 0 100 200 300 400 500 600
Tc, Case Temperature [°C] Vps Drain to Source Voltage [V]
© 2012 }IKEBENF 4 www.fairchildsemi.com

FCP190N60 / FCPF190NG0 Rev. C16



Zoyclt), FRIEEE [°C/W]

Zc(t), FANBEL [°CIW]

BEIMEEAFME Gz

13. BRSO R # 4% (FCP190N60)

1
05 1 R g
0.2 L //’//
L L _
ol Py JLIL
0.1 i1 t, <
005 o - >
= *Notes:
201/ " 1. Zgyc(t) = 0.6°C/W Max.
S.in & pulse 2. Duty Factor, D= ty/t;
3. Tym - Tc =Ppm * Zauc(t)
0.01
10° 10* 10° 10? 10" 1
ty, SEFERKIRIRRRTE] [ ]
14. BR75 00 R # £ (FCPF190N60)
5 T
e
0.5 T
1
1-0.2: — g5
0.4 S i -
= sl Pom
AR == 17 TILTL
Bl ot -t
01 fpor—— < tp >
0.01 5 *Notes:
: 1. Zgyc(t) = 3.2°C/W Max.
Single pulse 2. Duty Factor, D= ty/t,
3. Tym - Tc = Pom * Zouc(t)
0.01
10° 10* 10° 10? 10" 1 10 100

ty, SBR[ 8]

© 2012 XJLH-SHERN A

FCP190N60 / FCPF190NG0 Rev. C16

www.fairchildsemi.com

N — 09N0614dDOd / 09N061dDd

/
<

134SON Il gl3419dng Bif;



Vbs

T
(o,
Charge
15. H#% BB ferillist FB 3R 5 iR
R
Vps v Vos 90% B F
VGS VDD
© YW ! Vo 0%
Ves I'L buT %
d(onl‘— t::' o[ 4 e
o o) L ton [ty "1
16. FRMEFF LM B 3 5 iR
L 1 5
Vbs Ens= ) Lias
| BVDSS —
B las |
Rg 1
o——w—1] T T Voo Io (t)
Ves [ DUT Voo Vos (t)
o e
i, ja— t, —] Time

17. JEFHELRRAE T S FL B 5 R

© 2012 XJLH-SHERN A
FCP190N60 / FCPF190N60 Rev. C16

www.fairchildsemi.com

N — 09N0614dDOd / 09N061dDd

/
S

134SON Il gl3419dng Bif;



pur =<+
I—
9% vos
/_
N\
o
5o 29
L
41X
Driver
R |
¥ |H__|_T> Same Type A4
as DUT - VDD
-l_u-l- Ves « dv/dt controlled by Rg
* |5 controlled by pulse period
O
v _ Gate Pulse Width T
GS = -
Gate Pulse Period
( Driver) 1fV

lew » Body Diode Forward Current

o / N\ e
WX

Body Diode Reverse Current

(DUT) Body Diode Recovery dv/dt

Vgsp Voo

f

Body Diode
Forward Voltage Drop

B 18. —#R &k E dv/dt IEE TR B 5K

© 2012 ¥ Ik B4R A A 7
FCP190N60 / FCPF190N60 Rev. C16

www.fairchildsemi.com

N — 09N0614dDOd / 09N061dDd

/
S

134SON Il gl3419dng Bif;



SUPPLIER "A" PACKAGE

SHAPE

SUPPLIER "B" PACKAGE
SHAPE @4.00

10.67 3.50

9.65%/

W

IF PRESENT, SEE NOTE "D"

16.51
15.42

16.
13.

30
90

N
N
oo

I

2.06

=
_e______________

4.70

4.00 1.62

1.42

AL
SEE NOTE "F"

~
©ou

FRONT VIEWS

14.
12.

04
70

2.13

__é___________________________

—_—— e — —

T—uo

OPTIONAL
CHAMFER _\L/__
— 1

NOTE "I"—|

'__
|
H

4
; \
(§4]
(M
W)

14.
11.

50
3e

30
50 |

BOTTOM VIEW
NOTES:
A) REFERENCE JEDEC, TO-220, VARIATION AB
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SIDE VIEW

B) ALL DIMENSIONS ARE IN MILLIMETERS.
C) DIMENSIONS COMMON TO ALL PACKAGE
SUPPLIERS EXCEPT WHERE NOTED [ ].
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
DUAL GAUGE =1.10-1.45
) DRAWING FILE NAME: TO220BO3REV9
A PRESENCE IS SUPPLIER DEPENDENT
1) SUPPLIER DEPENDENT MOLD LOCKING HOLES
IN HEATSINK.
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NOTES:

A. EXCEPT WHERE NOTED CONFORMS TO

EIAJ SCI91A.
DOES NOT COMPLY EIAJ STD. VALUE.

C. ALL DIMENSIONS ARE IN MILLIMETERS.

D. DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH AND TIE BAR PROTRUSIONS.

E. DIMENSION AND TOLERANCE AS PER ASME
Y14.5-1994.

F. OPTION 1 - WITH SUPPORT PIN HOLE.

OPTION 2 - NO SUPPORT PIN HOLE.
G. DRAWING FILE NAME: TO220MO3REV5
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