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MOS FIELD EFFECT POWER TRANSISTOR

2SK2040, 25K2040-Z

SWITCHING

N-CHANNEL POWER MOS FET

INDUSTRIAL USE

DESCRIPTION
The 25K2040 is N-channel MOS Field Effect Transistor designed
for high voltage switching applications.

FEATURES
& [ ow On-state Resistance
Rosiont § 5.0 2 (Ves = 10 V, lo = 1.0 A}
® tow Cis Ciss = 275 pF TYP.
* Buyilt-in G-S Gate Protection Diode
® High Avalanche Capability Ratings

QUALITY GRADE

Standard

Please refer to “Quality grade on NEC Semiconductor Devices”
{Document number IEI-1209) published by NEC Corporation to

PACKAGE DIMENSIONS
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know the specification of quality grade on the devices and its !:: n'): :p{j{‘
recommended applications. ‘ :\AP-:s
25K2040-Z
ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C) 65+ 0.2 o 23402
Drain to Source Voltage Voss 600 \ 502 Q,g‘ ?‘E 05201
Gate to Source Voltage Vass +30 v ) i Al _
Drain Current {DC) loioe: 20 A §T B 3
Drain Current {pulse} Ibpusa® 6.0 A Giofu-4(8 8‘!5
Total Power Dissipation (Te = 25 °C) P11 20 w w'f i y [‘D i
Total Power Dissipation (Ta = 25 °C) Pw 1.0 w 15202 oMAX. | %%
Channet Temperature Ter 150 °C 12323 O8MAXT| g8
Storage Temperature Tstg -55 to +150 °C : [
Single Avalanche Current lage* 3.0 A m
Single Avaianche Energy Eas® 78 mJ ‘ Mp3z
* PW S 10 ps, Duty Cycle $1 % y g‘;’;ﬂ
** Starting Ton = 25 °C, Re = 2502, Vas =20V » © Drain {D) 3. Source
? 4. Fin {Drain
iy
Gate (G )—‘T«J‘ 5 # Body Diode
L. .
Gate Pratection Diode &5
Source {S)
Document No. TC-2454
(0.D. No. TC-7907)
Do b e st 1903 M © NEC Corporation 1993
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NEC 25K2040,2SK2040-Z

ELECTRICAL CHARACTERISTICS (Ta = 25 °C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Drain to Source On-state Resistance Roswon 4.2 5.0 Q Ves= 10V, lo=1A
Gate to Source Cutoff Voltage Vasiotn 2.0 4.0 v Vos = 10V, fo = 1 mA
Forward Transfer Admittance {yn! 0.5 s Vos =20V, o= 1A
Drain Leakage Current loss 100 HA Vos = 600 V, Ves = D
Gate to Source Leakage Current lass 10 uA Ves = 25 V, Vos = 0
input Capacitance Chs 275 pF Vos = 10V
Output Capacitance Cone 68 pF Vs = 0
Reverse Transfer Capacitance Cras 23 oF f=1MHz
Turn-On Delay Time tdion) 7 ns Voo = 10 V
Rise Time tr 4 ns Voo = 150 V
Turn-Off Delay Time taraty 37 ns lbo=10A, Rs=10Q
R. =1
Fall Time t 8 ns L=1500
Total Gate Charge Qs 12 nC Vas = 10V
Gate to Source Charge Qas 22 nC lb=2A
Gate to Drain Charge Qoo 6.2 nC Voo = 450 V
Diode Forward Voltage VEs-p) 08 v lr=2A Ves =0
Reverse Recovery Tims to 340 i ns F=2A
Reverse Racovery Charge Qe 1.1 [ di/dt = 50 Afus
Test Circuit 1: Avalanche Capability Test Circuit 2: Switching Time
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Test Circuit 3: Gate Charge
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NEC 25K2040,25K2040-2
TYPICAL CHARACTERISTICS (Ta = 25 °C)
DERATING FACTOR OF FORWARD BIAS TOTAL POWER DISSIPATION vs.
SAFE OPERATING A CASE TEMPERATURE
o T T 35 T
R i z i
i
30
% 100
H N g
<3 g
a NG £ 2Bf S R
g ~ 3
= \ £ <
5 ) 5 N !
© < 15
5 H N :
g s 10 .
g ; B :
& 2 LN [
' f &
s ‘ N ~ N
0 20 40 80 80 100 120 140 160 0 20 40 60 80 100 120 140 180
Te - Case Temperature - °C Tc - Case Temperature ~ °C
DRAIN CURRENT v
FORWARD BIAS SAFE OPERATING AREA DRAIN TO SOURCE VOLTAGE
10 A 4 —
HHE i T T
HE = :i‘i 20V 10
Ueb e ] v
<« o 3 N 7 < 3 7/
| N 2, 1
z mgif 5 g % Vos = BV
- 2N, -
E A s 2
g ¥ ! N F 7
3 il N 8
7o == z i 0 ‘
8 e —H FHH a 1 A ]
1 T am
Te = 25°C 1 ﬁ i
i i Ves = 10 ¥
001 Single Pulse [ : i ¢ Puised
1 10 100 1000 [¢] 10 20 30
Vbs - Dran 10 Source Voltage ~ V Vos ~ Drain to Source Voltage - V
TRANSFER CHARACTERISTICS
10 ===
T 1} Vos = 10V
Te= -g-g o(é Pulsed
75 °C. —
<|: 125 °C
8 10
5
[s]
= -
S
a
]
o
oo
3
ir
0 5 10 18

Vas ~ Gate to Source Voltage -~ V

887



NEC 25K2040,2S5K2040-Z

TRANSIENT THERMAL RESISTANCE vs. PULSE WIDTH
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rft) - Transient Thermal Resistance - °C/W

PW — Pulse Width - s

FORWARD TRANSFER ADMITTANCE vs. ~ DRAIN TO SOURCE ON-STATE RESISTANCE vs.
DRAIN CURRENT i GATE TO SOURCE VOLTAGE
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25K2040,2S5K2040-Z

Rpseent ~ Drain to Source On-State Resistance - Q

Coss, Cons, Crss — Capacitance - pF

Vos ~ Drain to Source Voltage -V
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DRAIN TO SOURCE ON-STATE RESISTANCE
vs. CHANNEL TEMPERATURE
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CAPACITANCE vs, DRAIN TO
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DYNAMIC INPUT CHARACTERISTICS
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Qg - Gate Charge - nC

Vss - Gate to Source Voltage - V
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SWITCHING CHARACTERISTICS
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NEC 2SK2040,2SK2040-Z

SINGLE AVALANCHE CURRENT vs. SINGLE AVALANCHE ENERGY vs.
INDUCTIVE LOAD STARTING CHANNEL TEMPERATURE
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