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UV40N20R
200V 40A N-Channel Mosfet

General Description

The UV40N20R

technology and design to provide excellent

uses advanced Trench
Ros(on) With low gate charge.

This device is suitable for use in PWM, load
switching and general purpose applications.
Features

N-Channel, 5V Logic Level Control

Mode

Very low on-resistance Ros(on) @ Vgs=10V
100% Avalanche Tested

Pb-free lead plating; ROHS compliant

Enhancement
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TO-220AB-3L Top view

gsf

Pb-Free
VDS 200 Y
Rps(on) Tvr@Vgs=10V 50 m Q
Ip 40 A
Applications

Power switching application

Hard Switched and High Frequency Circuits
Uninterruptible Power Supply

Isolated DC/DC Converters in Telecom and
Industrial
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Schematic diagram

Package Marking And Ordering Information

Part ID Package Type

Marking

Tape and Reel information

UV40N20R TO-220AB

UV40N20R 50pcs/Tube

Maximum ratings, at Tj=25'C, unless otherwise specified

Symbol Parameter Rating Unit
V(sR)Dss Drain —Source breakdown voltage 200 Y
Is Diode continuous forward current T=25C 40 A
Ib Continuous drain current @V,,=10V T.=25C 40 A
T.=100C 28 A
lom Pulse drain current tested®) T=25C 150 A
Eas Avalanche energy, single pulsed2 700 m)J
Pp Maximum power dissipation ‘ T=25C 125 w
Ves Gate-Source voltage +20 \Y
T Ty Storage and operating temperature range -55to0 175 C

HYIFREBRAIR A A

V2.0

1/7




&

UV40N20R
200V 40A N-Channel Mosfet

Thermal Characteristic
Symbol Parameter Typical Unit
Raic Thermal Resistance-Junction to Case 1.3 ‘C/W
Raa Thermal Resistance-Junction to Ambient 62.5 ‘CT/W

Typical Characteristics

Symbol | Parameter | Condition ‘ Min ‘ Type ‘ Max | Unit
Static Electrical Characteristics @Tj=25C ( unless otherwise stated)
V(8r)DSS Drain-Source Breakdown Voltage Vgs=0V 15=250pA 200 \Y
Ipss Zero Gate Voltage Drain Current Vps=160V, V=0V 1 WA
Zero Gate Voltage Drain Current(Tj=125C) Vps=160V, Vgs=0V 100 WA
Igss Gate-Body Leakage Current Vgs=125V, Vis=0V +100 | nA
Vas(H) Gate Threshold Voltage Vps=VGS, 1p=250uA 2 4 \
Ros(on) Drain-Source On-State Resistance® Vgs=10V,1,=20A 50 65 mQ
Dynamic Electrical Characteristics @T;=25°C ( unless otherwise stated )
Ciss Input Capacitance Vps=160V, 2800 PF
Coss Output Capacitance Vgs=0V, 110 PF
Crss Reverse Transfer Capacitance F=1MHz 305 PF
Re Gate Resistance F=1MHz 2 Q
Q, Total Gate Charge Vps=160V, 97 nC
Qg Gate-Source Charge 1p=20A, 14 nC
Qg Gate-Drain Charge Ves=10V 39 nC
Switching Characteristics
td(on) Turn-on Delay time Vpp=160V 20 nS
t, Turn-on Rise time Ip=1A 30 nS
ty(of) Turn-off Delay time R=3.9Q 65 nsS
t¢ Turn-off Fall time V=10V 25 nS
Source-Drain Diode Characteristics
Vsp Forward on voltage lsp=20A, V=0V 0.8 1.3 \"
ter Reverse Recovery Time T;=25°C,I5p=40A 280 nS
Q. Reverse Recovery Charge Vgs=0V,di/dt=500A/ls 420 nC
Note:
(D Repetitive rating; pulse width limited by max, junction temperature.
@ Limited by Tymax, starting T,=25°C, L=0.5mH, Rg=25 Q, I,=20A, Vgs=10V, Part not
recommended for use above this value
@ Pulse width =300ps; duty cycle =2%
RIFEKREEAR A A V2.0
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@ UV40N20R
200V 40A N-Channel Mosfet

Test circuit

(1) Eas test circuits
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UV40N20R
200V 40A N-Channel Mosfet

Typ

Zgyc, Thermal Impedance
(Normalized)

Pp. Power Dissipation (W)

In., Drain Current (A)

ical Characteristics
Duty Factor Figure 1. Maximum Effective Thermal Impedance, Junction-to-Case
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Figure 2. Maximum Power Dissipation Figure3. Maximum Continuous Drain Current
vs Case Temperature vs Case Temperature
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Tc. Case Temperature (°C) T, Case Temperature (°C)
Figure 4. Typical Output Characteristics Figure5. Typical Drain-to-Source ON Resistance
vs Gate Voltage and Drain Current
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PULSE DURATION = 250 S 45 PULSE DURATION = 2 ps
105 DUTY FACTOR = 0.5% MAX Ric DUTY FACTOR = 0.5% MAX
Tc=25°C / g To=25°C
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Vps, Drain-to-Source Voltage (V)
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UV40N20R

200V 40A N-Channel

Mosfet

Typical Characteristics(Cont.)
Figure 6. Maximum Peak Current Capability

lom, Peak Current (A)

Rps(ony. Drain-to-Source

1000 " " e, ; :
TRANSCONDUCTANCE FOR TEMPERATURES
CEFT MAY LIMIT CURRENT IN ABOVE 25°C DERATE PEAK
= THIS REGION CURRENT AS FOLLOWS:
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Vgg =10V
‘I 1 1
10E-6 100E-6 1E-3 10E-3 T00E-3 1E+0 10E+0
tp, Pulse Width (s)
Figure 7. Typical Transfer Characteristics Figure8. Unclamped Inductive
Switching Capability
90  PUSEDURATION=250 100 T
=750 s If B=0: tay= (Lxlp)i(1.38VpesVpp)
3 DUTY CYCLE = 0.5% MAX IfR= 0: tay= (UR) Inlla5<R)I1.38Vpss-Vpo)+11
:E 72 Vps =10V E“ R equals total Series resistance of Drain circuit
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Vs, Gate-to-Source Voltage () tay. Time in Avalanche (s)
Figure 9. Typical Drain-to-Source ON Figure 10. Typical Drain-to-Source ON Resistance
Resistance vs Drain Current vs Junction Temperature
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Ip. Drain Current (A)
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UV40N20R
200V 40A N-Channel Mosfet

Typical Characteristics(Cont.)

BVpgs, Drain-to-Source
Breakdown Voltage (Normalized)

Ip, Drain Current (A)

Ygs, gate to source voltage (v)

Figure 11. Typical Breakdown Voltage vs
Junction Temperature
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Figure 13.Maximum Forward Bias Safe
Operating Area

1000

100

* P
- N T

[ OPERATION IN THIS AREA MAY

1 BE LIMITED BY RDS‘ON}

/

10

/

1
D. Tg

;
—25°C

—MAX RATE
Single Pulse

i
[

0.1

1 10 100 1000

Vpg. Drain-to-Source Voltage (V)

Figure 15 .Typical Gate Charge
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Qg, Total gate charge (nC)

80 100

FRINFEKEFERERAF V2.0

C, Capacitance (pF) Vas(TH), Threshold Voltage

Isp, Reverse Drain Current (A)

Figure 12. Typical Threshold Voltage vs
Junction Temperature
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Figure 14. Typical Capacitance vs
Drain-to-Source Voltage
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Figure 16. Typical Body Diode Transfer
Characteristics
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UV40N20R
200V 40A N-Channel Mosfet
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TO-220AB Package Outline Data

£ Dimensions (unit: mm)
F1 Symbol -
Min Typ Max
= 5P A 430 | 452 | 470
! Al 1.15 1.30 1.40
| A2 220 | 240 | 260
_ b 070 | o080 | 1.00
[ op1 | of T
o b2 117 | 132 | 150
_ | DEP c 045 | 050 | 061
a ' D 1530 | 15.65 | 15.90
! D1 9.00 | 920 | 9.40
I | I % it o, | DEP_| 005 | 00 | 025
“ ‘ ‘Jj ! 1 Loz —¢ 966 | 9.90 | 10.28
ISP NG E1 ] 8.70 ]
b2 —m— ‘ |, E2 | 980 | 10.00 | 10.20
i | - oP1 | 140 | 150 | 1.60
' ‘ ! e 2.54 BSC
! . ‘ el 5.08 BSC
| | HL | 640 | 650 | 6.80
W e 5" — ! c L 12.70 : 14.27
leef L1 - - 3.95
L2 240 | 250 | 260
oP 353 | 360 | 3.70
|
| ‘ 0 270 | 280 | 2.90
MM o0 o o o o
| 81 5 7 9
i 82 1° 3° 5 °
E2
Notes:

1. Refer to JEDEC TO-220 variation AB
2. Dimension "D" and "E" do NOT include mold flash. Mold flash shall not exceed 0.127mm per side.
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