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®EFRGEI) S FFFHAF RS MOSFETs  Silicon N-Channel MOS (r-MOSVI)

1. Applications
Switching Voltage Regulators

2. Features
(1) Low drain-source on-resistance: Rpgion) = 0.19 Q (typ.)
(2) Low leakage current: Ipgs = 10 pA (max) (Vpg = 250 V)
(3) Enhancement mode: Vi, = 1.5t0 3.5V (Vpg =10V, Ip =1 mA)

3. Packaging and Internal Circuit

1: Gate (G)

2: Drain (D)
1 O—IE} 3: Source (S)

DPAK b3

4. Absolute Maximum Ratings (Note) (Ta = 25°C unless otherwise specified)

Characteristics Symbol Rating Unit
Drain-source voltage Vpss 250 \%
Gate-source voltage Vass +20
Drain current (DC) (Note 1) Ip 13 A
Drain current (pulsed) (Note 1) Iop 52
Power dissipation (T =25°C) Pp 96 W
Single-pulse avalanche energy (Note 2) Eas 78 mJ
Avalanche current (Note 3) IaR 13 A
Reverse drain current (DC) (Note 1) Ibr 13
Reverse drain current (pulsed) (Note 1) IbrpP 52
Channel temperature Teh 150 °C
Storage temperature Tstg -55 to 150

Note: Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly even
if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute maximum
ratings.
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5. Thermal Characteristics

Characteristics Symbol Max Unit
Channel-to-case thermal resistance Rin(ch-c) 1.3 °C/IW
Channel-to-ambient thermal resistance Rin(ch-a) 125

Note 1: Ensure that the channel temperature does not exceed 150°C.
Note 2: Vpp =50 V, T¢h = 25°C (initial), L=0.77 mH, Rg =25 Q, [Ar =13 A
Note 3: Repetitive rating; pulse width limited by maximum channel temperature

Note: This transistor is sensitive to electrostatic discharge and should be handled with care.
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6. Electrical Characteristics
6.1. Static Characteristics (Ta = 25°C unless otherwise specified)

Characteristics Symbol Test Condition Min Typ. Max Unit
Gate leakage current lgss Vgs =220V, Vps =0V — — +1 uA
Drain cut-off current Ipss Vps =250V, Vgs=0V — — 10
Drain-source breakdown voltage Vieripss |Ib=10mA, Vgs =0V 250 — — \%
Gate threshold voltage Vi Vps =10V, Ip=1mA 1.5 — 3.5
Drain-source on-resistance Rpsoony |Ves=10V,Ip=6.5A — 0.19 0.25 Q

6.2. Dynamic Characteristics (Ta = 25°C unless otherwise specified)

Characteristics Symbol Test Condition Min Typ. Max Unit
Input capacitance Ciss Vps =100V, Vgs=0V,f=1MHz — 1100 — pF
Reverse transfer capacitance Crss — 8 —
Output capacitance Coss — 66 —
Gate resistance Iy Vps = OPEN, f=1 MHz — 5 — Q
Switching time (rise time) tr See Figure 6.2.1. — 40 — ns
Switching time (turn-on time) ton — 55 —
Switching time (fall time) tf — 20 —
Switching time (turn-off time) toff — 130 —

10V Ip=65A Vour

VGs I |
oV |
R=154Q

50 Q

Vpp = 100 V
Duty <1%, ty =10 us

Fig. 6.2.1 Switching Time Test Circuit

6.3. Gate Charge Characteristics (Ta = 25°C unless otherwise specified)

Characteristics Symbol Test Condition Min Typ. Max Unit
Total gate charge (gate-source plus Qq Vpp=200V,Vgs=10V,Ip=13 A — 25 — nC
gate-drain)
Gate-source charge 1 Qgs1 — 4.2 —
Gate-drain charge Qqq — 8.5 —

6.4. Source-Drain Characteristics (Ta = 25°C unless otherwise specified)

Characteristics Symbol Test Condition Min Typ. Max Unit
Diode forward voltage Vpse Ipr=13A,Vgs=0V — — -1.7 Vv
Reverse recovery time tr Ibr=13A,Vgs=0V — 180 — ns
Reverse recovery charge Qr -dlog/dt = 100 Alus — 1.1 — uC
Peak reverse recovery current ler — 12 — A
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7. Marking

TK13P25D 4

Part No. (or abbreviation code)

—— Lot No.

Fig. 7.1 Marking
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8. Characteristics Curves (Note)
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Package Dimensions
Unit: mm
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