IRF200S234

IR MOSFET - StrongIRFET™

Applications

e Brushed Motor drive applications
e BLDC Motor drive applications

e Battery powered circuits

e Half-bridge and full-bridge topologies

e Synchronous rectifier applications

e Resonant mode power supplies

e OR-ing and redundant power switches
e DC/DC and AC/DC converters

e DC/AC Inverters

Benefits

Infineon

e Improved Gate, Avalanche and Dynamic dv/dt Ruggedness
e Fully Characterized Capacitance and Avalanche SOA
e Enhanced body diode dv/dt and di/dt Capability

e Pb-Free; RoHS Compliant ; Halogen-Free
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Parameters

1 Parameters

Tablel Key performance parameters

Parameter Values Units
Vbs 200 Y
RDS(on) max 169 mQ
) 90 A
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2 Maximum ratings and thermal characteristics

Table 2 Maximum ratings (at T,=25°C, unless otherwise specified)

Parameter Symbol Conditions Values Unit

Continuous Drain Current I Tc=25°C, Ves @ 10V 90

Continuous Drain Current I Tc=100°C, Vgs @ 10V 61 A

Pulsed Drain Current © lom Tc=25°C 312

Maximum Power Dissipation Po Tc=25°C 417 W

Linear Derating Factor Tc=25°C 2.8 W/°C

Gate-to-Source Voltage Vs - +20 v

Operating Junction and T,

Storage Temperature Range Tste i -5 to+175

Soldering Temperature, for 10 seconds C
- - 300

(1.6mm from case)

Table 3 Thermal characteristics

Parameter Symbol Conditions Min. Typ. Max. Unit

Junction-to-Case @ Rosc T, approximately 90°C - - 0.36

Case-to-Sink, Flat Greased Surface Rocs - - 0.50 - °C/W

Junction-to-Ambient Roua (PCB Mount) (D2-Pak) - - 40

Table 4 Avalanche characteristics

Parameter Symbol Values Unit

Single Pulse Avalanche Energy @ EAs (thermally timited) 574 |

m
Single Pulse Avalanche Energy © Ens (hermally timited) 693
Avalanche Current ©® R A
. See Fig 16, 17,23a,23b

Repetitive Avalanche Energy © Ear mJ

Notes:

@ Repetitive rating; pulse width limited by max. junction temperature.

@ Limited by Timay, starting T,=25°C, L = 0.436pH, Rc =502, Ias = 51A, Vss = 10V.

@ Isp < 51A, di/dt <1899A/us, Voo < Visrpss, Ts<175°C.

@ Pulse width <400us; duty cycle <2%.

® Cosseff. (TR) is a fixed capacitance that gives the same charging time as Coss while Vps is rising from 0 to 80% Vopss.

©® Coss eff. (ER) is a fixed capacitance that gives the same energy as Coss While Vps is rising from 0 to 80% Vbss.

@ Ryis measured at T, approximately 90°C.

When mounted on 1" square PCB (FR-4 or G-10 Material). For recommended footprint and soldering techniques

refer to application note #AN-994.:
@ Limited by Tmax Starting T,=25°C, L = 1ImH, R¢ = 5042 Ias = 37A, Vs =10V
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Electrical characteristics

3 Electrical characteristics
Table 5 Static characteristics
- Values .
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Drain-to-Source Breakdown Voltage V(er)pss Ves =0V, Ip =250pA 200 - - v
Breakdown Voltage Temp. Coefficient | AVgrpss/AT, | Reference to 25°C, Ip=3.0mA @ - 0.18 - V/°C
Static Drain-to-Source On-Resistance Rbs(on) Vs =10V, Ip =51A - 14 169 | mQ
Gate Threshold Voltage Vasith) Vs = Ves, Ip = 250pA 3.0 - 5.0 v
i VDs = 200V, VGs =0V - - 20
Drain-to-Source Leakage Current Ipss Vos = 200V, Ves = OV, T, =125°C i _ 250 pA
Gate-to-Source Forward Leakage less Ves =20V - - 100 | nA
Gate-to-Source Reverse Leakage less Ves =-20V - - -100 | nA
Gate Resistance Re - 2.4 - (@)
Table 6 Dynamic characteristics
- Values .
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Forward Trans conductance gfs Vbs =50V, Ip =51A 96 - - S
Total Gate Charge Qq - 108 | 162
Tt Ib=51A N N
Gate-to Sou.rce Charge Qs Vou = 100V 26 nC
Gate-to-Drain Charge Qgd Ves = 10V - 37 -
Total Gate Charge Sync. (Qg- Qgd) Qsync - 71 -
Turn-On Delay Time td(on) Vpp = 100V - 21 -
Rise Time tr lb=51A - 58 -
Turn-Off Delay Time ta(off) Re=2.7Q - 67 - ns
Fall Time tr Ves = 10V - 37 -
Input Capacitance Ciss Ves =0V - 6484 -
Output Capacitance Coss Vs = 50V - 462 -
Reverse Transfer Capacitance Crss f=1.0MHz, SeeFig.7 - 142 - oF
Effective Output Capacitance _ _
(Energy Related) Coss eff.(ER) VGs = OV, VDs =0V to 160V @ - 356 -
Output Capacitance (Time Related) Coss eff.(TR) Ves =0V, Vbs = 0V to 160V ® - 491 -
Table 7 Reverse Diode
- Values .
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Continuous Source Current | MOSFET symbol 0 ) ) 90
(Body Diode) s showing the
. A
Pulsed Source Current | integral reverse i ) 312
(Body Diode) @ M p-n junction diode. :
Diode Forward Voltage Vsp T,=25°C, Is= 51A\Ves=0V @ - - 1.3 v
Peak Diode Recovery dv/dt ©® dv/dt T,=175°C, Is=51A,Vpbs = 200V - 26 - V/ns
. TJ =25°C Vop = 170V - 117 -
R R T " |2~ >~ Voo
everse Recovery Time t T,=125°C_lr=51A, - 140 - ns
TJ =25°C dl/dt = lOOA/pS @ _ 563 -
R R h m P
everse Recovery Charge Q T,=125°C - 301 . nC
Reverse Recovery Current IRrM T,=25°C - 8.7 - A
Final Datasheet 5 V2.0
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4 Electrical characteristic diagrams
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Electrical characteristic diagrams
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Maximum Avalanche Energy vs.
Temperature

Notes on Repetitive Avalanche Curves , Figures 16, 17:
(For further info, see AN-1005 at www.infineon.com)
1.Avalanche failures assumption:
Purely a thermal phenomenon and failure occurs at a
temperature far in excess of Timax. This is validated for every
part type.
2. Safe operation in Avalanche is allowed as long asTjmax is not
exceeded.
3. Equation below based on circuit and waveforms shown in
Figures 23a, 23b.
4. Poave)= Average power dissipation per single avalanche pulse.
5. BV = Rated breakdown voltage (1.3 factor accounts for voltage
increase during avalanche).
6. I, = Allowable avalanche current.
7.DT = Allowable rise in junction temperature, not to exceed Tjmax
(assumed as 25°C in Figure 15, 16).
tav = Average time in avalanche.
D = Duty cycle in avalanche = tav -f
Zihic(D, tav) = Transient thermal resistance, see Figures 14)

PD (ave) = 1/2 ( 1.3-BV-lay) = AT/ Zinic
lav = 2AT/ [1.3-BV-Zn]
Eas (ar) = Po (ave) tav
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Figure 19 Typical Recovery Current vs. dif/dt
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Unclamped Inductive Test Circuit

Figure 23b Unclamped Inductive Waveforms
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Gate Charge Test Circuit

Figure 25b Gate Charge Waveform
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5 Package Information

D2Pak (TO-263AB) Package Outline (Dimensions are shown in millimeters (inches))

(DATUM A)- AA

: -4 S
<t N I,—u& —
ﬁ _— E a DIMENSIONS N
Al GO N“ {s:f:s; g MILLIMETERS INCHES T
DL ] D Ol OMING | MAXC || MING MAX | S
i ! IS
ﬁj] i Ny A | 406 | 483 || 160 | 190
\ﬂ Al - 0.254 - .010
P Al NOTES:
g lsweranE - b 0.51 0.99 .020 .039 1. DIMENSIONING AND TOLERANCING AS PER ASME Y14.5M—1994
_ b1 051 0.89 020 035 5 2. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
A /\DMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH
1 b2 1.14 1.78 .045 .070 SHALL NOT EXCEED 0.127 [.005"] PER SIDE. THESE DIMENSIONS
. ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC
b3 1.14 1.73 .045 .068 5 BODY AT DATUM H.
¢ 0.38 0.74 015 029 /A\THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSION E, LT, DT & EI.
o 0.38 053 015 093 5 /S\DMENSION b1, b3 AND I APPLY TO BASE METAL ONLY.
6. DATUM A & B TO BE DETERMINED AT DATUM PLANE H.
c? 114 1.65 -045 -065 7. CONTROLLING DIMENSION: INCH,
A - D 8.358 9.65 .330 .380 3 8. OUTLINE CONFORMS TO JEDEC OUTLINE TO-263A8
EXCEPT FOR DIM E1.
- D1 6.86 7.42 270 292
\ B
i)\ E | 9.65 | 1054 || 380 | .415 | 34
E1 8.00 9.00 315 .554 4
Haee e | 5.08 BSC 1200 BSC
H 14.61 15.88 575 625
e ; rorae a2 o L | 178 | 279 || .070 | 110
e Voo , L1 - 1.68 - .066 4
S ! SEATING PLANE
=/ n L3 | 0.25 BSC .010 BSC
D2Pak (TO-263AB) Part Marking Information
PART NUMBER \
INTERNATIONAL Q Q
RECTIFIER LOGO \\ IRF200S234 || DATE COPE
TR YWiTh-
TE3R YWWP-
LC e
LEAD FREE
% % LOT CODE
1 3
TOP MARKING (LASER)

Note: For the most current drawing please refer to website at http://www.irf.com/package/
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D2Pak (TO-263AB) Tape & Reel Information (Dimensions are shown in millimeters (inches))

TRR
0000
1.60 (.063) __
1.50 (.059)
1.60 (.063)
o §'2,8 E}SQ; P 150 (.059) 0.368 (.0145)

H H B T 0.342 (0135)
LFZ R AR QJ . |
FEED DIRECTION 1385 (_073)J 11.60 (.457) F

1.65 (.065) 11.40 (.449) 24.30 (.957)
15.42 (.609)
@ % 15,22 (601) 23.90 (.941)

TRL |

000900 175 (.069) -
10.90 (.429) 1.25 (.049)
ﬁ nﬁ 10.70 (.421) | 2.72 (136)
16.10 (.634) 52 (178)
15.90 (.626)
FEED DIRECTION
13.50 (.532) 27.40(1079) _
% 12.80 (.504) 23.90 (.941)
&)
i
-l & 60.00 (2.362)
MIN.
1
|l 30.40 (1.197)

NOTES : == MAX.

1. COMFORMS TO EIA-418. 26.40 (1.039) @

2. CONTROLLING DIMENSION: MILLIMETER. 24.40(961) —

(3@ DIMENSION MEASURED @ HUB.

@ INCLUDES FLANGE DISTORTION @ OUTER EDGE.

Note: For the most current drawing please refer to website at http://www.irf.com/package/
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6 Qualification Information

Qualification Information

e a: Industrial
Qualification Level (per JEDEC JESDATF) !

. . MSL1
Moisture Sensitivity Level D2Pak (per JEDEC J-STD-020D')
RoHS Compliant Yes

t  Applicable version of JEDEC standard at the time of product release.
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Page or Reference |Revision| Date |Description of changes
All pages 1.0 [2016-09-23 e First release Provisional data sheet.
All pages 2.0 |2017-06-30 |e First release Final data sheet.
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”) .
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values stated herein and/or any information
regarding the application of the product, Infineon
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is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personalinjury.


http://www.infineon.com/�
mailto:erratum@infineon.com;ctdd@infineon.com�
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