IS74

STW38NB20

N-CHANNEL 200V - 0.052 Q2 - 38A TO-247
PowerMESH™ MOSFET

Table 1. General Features

Type Vpss

RDS(on)

STW38NB20 | 200V

<0.065 Q

38 A

FEATURES SUMMARY

s TYPICAL Rps(on) = 0.052 Q

m EXTREMELY HIGH dv/dt CAPABILITY
m + 30V GATE TO SOURCE VOLTAGE RATING
|

100% AVALANCHE TESTED
m LOW INTRINSIC CAPACITANCE
m GATE CHARGE MINIMIZED
m REDUCED VOLTAGE SPREAD

DESCRIPTION

Using the latest high voltage MESH OVEHRL AY™
process, STMicroelectronics has desicnes ar ad-
vanced family of power MOSFETSs w.th outstand-
ing performances. The new pater.t rending strip
layout coupled with the Ceiapany’s proprietary
edge termination structurs, yives the lowest
RDS(on) per area, ex~coi~nal avalanche and dv/
dt capabilities ana unnvalled gate charoz and
switching charecierisiics.

APPL'CANIONS

m HIZy I CURRENT, r!IGh SPEED SWITCHING

a SWITCH MODE FOWER SUPPLY (SMPS)

m DC-AC Cn IWERTER FOR WELDING

EQUIFM=NT AND UNINTERRUPTABLE

PCV/ER SUPPLY AND MOTOR DRIVE

Table 2. Order Codes

Figure 1. Package
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STW38NB20

Table 3. Absolute Maximum Ratings

Symbol Parameter Value Unit
Vps Drain-source Voltage (Vgs = 0) 200
VDGR Drain- gate Voltage (Rgs = 20 kQ) 200
Vas Gate-source Voltage + 30 \
Ip Drain Current (cont.) at Tc =25 °C 38 A
Ip Drain Current (cont.) at Tc = 100 °C 24 A
Iom M Drain Current (pulsed) 152 A
Piot Total Dissipation at Tc =25 °C 180 w
Derating Factor 1.44 We'C
dv/dt @ Peak Diode Recovery voltage slope 5.5 —V/_ns_
Tstg Storage Temperature -65 to 15U °C
T; Max. Operating Junction Temperature 1&_O_> °C
Note: 1. Pulse width limited by safe operating area N’
2. Isp <38 A, di/dt < 200 A/us, Vpp < V(BR)DSS, Tj < Tumax
Table 4. Thermal Data
Symbol Parameter \J Value Unit
Rthj-case Thermal Resistance Junction-case \J Max 0.69 °C/W
Rthj-amb Thermal Resistance Junction-ambient Max 30 °C/W
Ti Maximum Lead Temperaturz For Shldering Purpose 300 °C
Table 5. Avalanche Characteris'ice
Symbol "~ Parameter Max Value Unit
IAR Avalerici e (_JuTent, Repetitive or Not-Repetitive 38 A
(pulse width limited by Tj max, & < 1%)
Eas t‘;gle Pulse Avalanche Energy 550 mJ
\ ! \starting T; = 25 °C; Ip = IaR; Vpp = 50 V)
27 [S74




STW38NB20

ELECTRICAL CHARACTERISTICS (Tcase = 25°C unless otherwise specified)

Table 6. Off
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
V(BRr)bss | Drain-source Ip=250mA Vgs =0 200 \'%
Breakdown Voltage
Ibss Zero Gate Voltage Drain Vps = Max Rating 1 A
Current (Vas = 0) Vps = Max RatingTc = 125 °C 10 | uA
lgss Gate-body Leakage Vgs=+30V + 100 nA
Current (Vps = 0)
Table 7. On (!
Symbol Parameter Test Conditions Min. | Typ. !v:;x. | Urr
VaGs(thy | Gate Threshold Voltage Vps = Vas; Ip =250 pA 3 4 _5 \'%
Rps(on) Stat?c Drain-source On Vgs=10V;Ip=19 A | 'J_"o_2 0.065 Q
Resistance N\
Note: 1. Pulsed: Pulse duration = 300 ps, duty cycle 1.5 %
Table 8. Dynamic
Symbol Parameter Test Conditi:m; i Min. | Typ. | Max. | Unit
gV | Forward Vs > ID(on) X Roaionmex, 1D = 19 A 10 | 19 s
Transconductance
Ciss Input Capacitance Vps=25V;f= 1—|VIHz; Vs =0 2800 | 3800 pF
Coss Output Capacitance 750 1000 pF
Crss Reverse Transfer 100 140 pF
Capacitance \\ M
Note: 1. Pulsed: Pulse duration = 200 ns, duty cycle 1.5 %
Table 9. Switching Tn
Symbol Erameter Test Conditions Min. | Typ. | Max. | Unit
td(on | :lu_:'n-on Time xDD f 100V Ip=19 A Rg =47Q 35 47 ns
v Rise Time gs = 10 V (see test circuit) 40 55 ns
| Qg |Total Gate Charge Vop = 160 V; Ip = 38 A; Vgs = 10 V 70 | 95 nC
Qgs Gate-Source Charge 22 nC
Qgd Gate-Drain Charge 35 nC
Table 10. Switching Off
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
tr(voff) Off-voltage Rise Time Vpp = 160 VIp = 38 A; 18 24 ns
t Fall Time Re=4.7:Vas =10V 22 | 30 ns
te Cross-over Time 42 57 ns
[S74 a7




STW38NB20

Table 11. Source Drain Diode

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Isp Source-drain Current 38 A

Ispm (1 | Source-drain Current 152 A

(pulsed)

Vsp (@) | Forward On Voltage Isp=38A;Vgs=0 1.5 \'%
ter Reverse Recovery Time Isp = 38 A; di/dt = 100 A/us 350 ns
Qrr Reverse RecoveryCharge Vop =50V, Tj=150°C 2.3 nC

IRRM Reverse RecoveryCurrent 13 A

Note: 1. Pulse width limited by safe operating area
2. Pulsed: Pulse duration = 300 pus, duty cycle 1.5 %
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STW38NB20

PACKAGE MECHANICAL

Table 12. TO-247 Mechanical Data

Figure 3. TO-247 Package Dimensions

millimeters inches
Symbol - -
Min Typ Max Min Typ Max
A 4.85 5.15 0.19 0.20
Al 2.20 2.60 0.086 0.102
b 1.0 1.40 0.039 0.055
b1 2.0 2.40 0.079 0.094
b2 3.0 3.40 0.118 0.134
c 0.40 0.80 0.015 0.0
D 19.85 20.15 0.781 0.753
E 15.45 15.75 0.608 0.620
e 5.45 0.2%4
L 14.20 14.80 0.560 O Xt 0.582
L1 3.70 4.30 014 1~ 0.17
L2 18.50 | o728
oP 3.55 3.65 0,140 0.143
oR 4.50 5.50 0177 0.216
S 5.50 O\ ¥ 0.216
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REVISION HISTORY

Table 13. Revision History

Date Revision Description of Changes
January-1998 1 First Issue
14-Apr-2004 2 Stylesheet update. No content change.
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Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject
to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not
authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics.
All other names are the property of their respective owners

© 2004 STMicroelectronics - All rights reserved
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