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TDSIEMVII

FZEHH MAIN CHARACTERISTICS

N VA T8 3% 55 R 37 380 i A4 B
N-CHANNEL MOSFET
TD250N0O6

= R4 FEATURES

ID (Silicon limit) 250 A
VDSS 60 VvV
Rdson-typ (@Vgs=10V) 1.88 mQ
Qg-typ 77 nC

F3i& APPLICATIONS

Uninterrupible Power

R AR B o Low gate charge
1% Crss (JL¥{& 115 pF) | Low Crss (typical 115 pF)
FrRTMAE R Fast switching

100%%£id Rg it 100% Rg tested

100%%2 i3 Ty A il 100% avalanche tested

100%%e i ke JH i 30 100% DVDS tested

SGT L& SGT process

& RoHS #xik ROHS compliant

UPSA~a] i i8I Supplies
Hi A DC-DC Converter
SEH S Power management for
LA R inverter systems
HEMR Package FWEHE Equivalent Circuit
& D
'\\ . Q
AN AN
‘\\ ) ‘S
D TO-220 O
P series s
xR AHIE{E ABSOLUTE RATINGS (Tc=25°C)

Hia .
mE %5 Value J==Riva
Parameter Symbol TD250N06 Unit
785 o e — U L Pl 7 o0 v
Drain-Source Voltage

ID(TC=25°C) (Silicon limit) 250
T 42 I AR F A e —
Drain Current -continuous * Io(TC=25C) (Package limit) 120 A
Io(TC=100°C) (Silicon limit) 157
Bk lkrim e GE 1D
Drain Current — pulse (note 1) [ 480 A
o el A1} 0 B
Gate-Source Voltage hiss = b
Pk IR G 2O
Single Pulsed Avalanche Energy (note 2) g A5 m:
Eaidit (£ 1)
Avalanche Current (note 1) AR A0 A
ZHERAKE RN EEGEIFE (E 3)

Peak Diode Recovery dvidt (note 3) S e s
ﬁ;ﬁf{ﬂjgﬁ. i Po (TC=257C) 249 w
Power Dissipation -Derate above 25°C 2.0 wWI'C
I e G IR B AT IR
Operating and Storage Temperature Ty, TsTtG 150, -55~+150 T
Range
£k IR IR E
Maximum Lead Temperature for TL 260 C
Soldering Purposes

* i AR LA A v S 0 PR )

*Drain current limited by maximum junction temperature
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TDSEMIC

E451% ELECTRICAL CHARACTERISTICS

mWiH e HITRES S I ) gl 7Y PN FAAE
Parameter Symbol Tests conditions Min Typ Max Units
J A%t Off —Characteristics
W— IR
Drain-Source Voltage
o 5 L TS iR R R
Breakdown Voltage ABVDss/A TJ | Ip=250pA, referenced to 25°C - 0.06 - vIc
Temperature Coefficient
TR T b R Vps=60V,VGs=0V, Tc=25C - B 1 HA
Zero Gate Voltage Drain Ioss
Current Vps=48V, Tc=125C - - 100 HA
A B 4 ki L AL
Gate-body leakage current
A4 On-Characteristics
[LRIERNEVEN
Gate Threshold Voltage
i s 5 e BH
Static Drain-Source RDs(ON) Ves =10V , Io=50A - 1.88 22 mQ
On-Resistance
sh#54FE: Dynamic Characteristics

At FEL PR

Gate Resistance
N L2

BVbDss Io=250pA, Ves=0V 60 - - Vv

less (FiR> Vos=0V, VGs =120V - - +100 nA

VGs(th) Vos = VGS , Ip=250pA 20 - 4.0 Vv

Rg f=1.0MHz,Vos OPEN m 0.7 - Q

Input capacitance Ciss B 5072 =
5 5 Vos=30V,

s Coss Vas =0V, : 1273 - pF
Qutput capacitance =1.0MHz
Iz [ {4 v 2 Crss - 115 -
Reverse transfer capacitance
72451 Switching Characteristics

SEILL I 1]
Turn-On delay time ) B = } e
-7 fe] i
» " tr ID=50A, = 21 = ns

Turn-On rise time Re=2 50

ZEIR I ] d Vss_—.‘lﬂ\/ 35
Turn-Off delay time td(off) énoteid. (65 ) ) ns
~ B fu)
Turn-Off Fall time - - am - -
B e i A5 . .
Total Gate Charge Qg Vbs =30V, ” -
A — U5 e A ID=50A,
Gate-Source charge . Vas =10V ) - ) -
it — I R e (note 4, 5>
Gate-Drain charge a ) o ) -
W — 5 TR RRE A2 5 CEE {1 Drain-Source Diode Characteristics and Maximum Ratings

1 i) g A% 282 e
Maximum Continuous Drain
-Source Diode Forward i B B = -
Current

NACE SN L
Maximum Pulsed
Drain-Source Diode Forward - B ; . -
Current

e
Drain-Source Diode Forward Vsp VGs=0V, Is=50A - R 2 v
Voltage

Sz 1) % 521t i)
Reverse recovery time i VGs=0V, Is=50A dIF/dt=100A/us ) . ) ne
S If P 5L 1 fi Biie (noteid) = 252 - nC
Reverse recovery charge
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TDSEMIC

#4451 THERMAL CHARACTERISTIC

miH
Parameter

(S
Symbol

TD250N06

L8 74
Unit

5 FE ST A B
Thermal Resistance, Junction to Case

Rth(j-c)

0.5

TW

&8 B 5 1 A PR
Thermal Resistance, Junction to Ambient

Rth(j-A)

62.5

TW

TR
Tk vl B S b i 45 i PR o)

kb fBkab 98 <300us, &5 7F =2 %
Bt A 5 T AR IRRE TG

otes:

GheBiuE ARG

Ln &
HE

Pulse width limited by maximum junction temperature

L=1mH, las=30A, Vbp=50V, Rc=25 Q,Starting TJ=25T
Isp =120A,di/dt <300A/ps, VDD<BVDss, Starting Tu=25C
Pulse Test: Pulse Width =300ps,Duty Cycle=s22%¢
Essentially independent of operating temperature

L=1mH, 1as=30A, Vop=50V, Rc=25 Q2 ikl Ti=25C

Isp <120A,di/dt <300A/us,VobsBvDss, it ifi 45 iR Ty=251T
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TDSIEMIC

Typical Performance Characteristics

I (A)

Rosien) (M)

Rojen_Normalized

Fig 1: Output Characteristics

Fig 2: Transfer Characteristics

100 — 30
sl |
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rd f
/ 20 t o 4
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/ o 1S * t 1 t
40 /" 125°C /
/ 10 t Tt
d e T B | 'zs-c
20 v V=45V 5 / /
/ J
YV =4V 7 A
o 0
0.0 0.3 0.6 0.9 12 1.5 1 2 3 4 s B
Vos (V) Vas (V)
Fig 3: Rds(on) vs Drain Current and Gate Fig 4: Rds(on) vs Gate Voltage
Voltage
4.00 10 Y
\
\ 1,=50A
B 4 t { t
3.00
g \ |
g \
Vo =10V 1 6 T
N \
2.00 : : 1 - S
& 4 150°C
‘ R e — ——=
1.00 \ ‘ 25°C
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0.00 o -
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Fig 5: Rds(on) vs. Temperature Fig 6: Vgs(th) vs. Temperature
2.0 1.4
1.8 Ves=10V + -1
1,=50A p 1.2 p—01 | |
16 + e Tl
1.4 e . z 1.0 = —r~—_ +
1.2 - E o8 i . }
1.0 —p S ~
0.8 T §- 0.6 i -
0.6 I—T ] 1] | | i 2 o4 | Id=250uA
0.4
0.2
0.2
0.0 0.0
-50  -2% 0 25 50 7S 100 125 150 -50  -2§ 0 25 50 75 100 125 150

T} - Junction Temperature (°C)

T) - Junction Temperature (°C)
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TDSIEMIC

BVdss_Nomalized

P (W)

Fig 7: BVdss vs. Temperature
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Fig 9: Gate ChargeCharacteristics
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Fig 11: Power Dissipation
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Te - Case Temperature (°C)

Fig 8: Capacitance Characteristics

10000
1000
100
10
Vs =0V
f=1MHz
1
0 20 40 60
Vos (V)
Fig 10: Body-diode Forward
Characteristics
100 - - r
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1 } 7 |
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o o
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Vo - Diode Forward Voltage(V)
Fig 12: Drain Current Derating
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Fig 13: Safe Operating Area

1000
Limited by Rds(on)
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Fig 14: Max. Transient Thermal Impedance
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Gj.: Vvds

vgs

10V

Qgs Qgd

—

Charge

Resistive Switching Test Circuit & Waveforms

Vds

Tfj

Unclamped Inductive Switching (UI1S) Test Circuit & Waveforms

Cjt vdd .

Vds

E..= 12 Lz

Vgs

Diode Recovery Test Circuit & Waveforms

-
RL
Vds VAV
DUT +Vdd
vgs -
T
vos I
L
S T
d o M
V
Vgs 4: s
R =t
DUT
ves L
Vds
DUT
Vds - b L
|sd-—(—_]
+
Vgs I o) Vdd
lg M ;

Q, =- Idt

Vgs

90%

10%

1 BVoss

Vdd

WWW.TDSEMIC.COM

Page 7

HEFEE



TDSEMIC

Package Dimension:
TO-220

Al

MILLIMETERS
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