TOSHIBA

Discrete Semiconductors

2SK1805

Field Effect Transistor

Silicon N Channel MOS Type ¢-MOS Iil.5)
High Speed, High Current Switching, DC-DC Converter,

Chopper Regulator and Motor Drive Applications

Features
¢ Low Drain-Source ON Resistance
- Rpsion = 0.782 (Typ.)
* High Forward Transfer Admittance
- V1= 4.85 (Typ)
* Low Leakage Current
- Ipgs = 300uA (Max.) @ Vpg= 500V
¢ Enhancement-Mode
- Vih=2.0 ~ 4.0V @ Vpg= 10V, h = TmA
Absolute Maximum Ratings (Ta = 25C)

CHARACTERISTIC SYMBOL | RATING | UNIT
Drain-Source Voltage Vpss 500 )
Orain-Gate Voltage (s = 20ke2) Vogr 500 v
Gate-Source Valtage ¥ss 130 v
Drain Current DC b 7 A

Pulse lop 28

Orain Pawer Dissipation Pp 45 w

(Tc = 25°C)

Channel Temperature T 150 °C

Storage Temperature Range Tig 55 ~ 150 °C
Thermal Characteristics

CHARACTERISTIC SYMBOL [ MAX. UNIT

Thermal Resistance, Channel to Case Ricn-o) 277 °C/W
Thermal Resistance, Channet to Ambient Rich-a) 62.5 °cwW

This transistor is an electrostatic sensitive device. Please handle with care.
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Electrical Characteristics (Ta = 25€)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP| MAX| UNIT
Gate Leakage Current kss Vs =130V, Vpg= 0V - - 1100 nA
Drain Cut-off Current Inss | Vog =500V, Vgg =0V - - 300 vA
Drain-Source Breakdown Voltage Vrypss | Ip=10mA, Vgg=0OV 500 - - v
Gate Threshold Volage ¥ [Vos=10V, bh=1mA 20 - 40 v
Drain-Source ON Resistance Rsony | Ip=14A, Vgg=10V - 078 | 085 Q
Forward Transfer Admittance Nl  |Vps=10V. h=4A 30 | 48 - s
Input Capacitance Gss - 870 | 1100
Reverse Transier Capacitance (s \?3__31: Mﬁ;’ g = 0V - (¢ 140 P
Output Capacitance Goss - 210 300
Rise Time t - 30 60
Switching Turn-on Time ba Ip=4A - 60 120

\ 10V vour
Time Fall Time [ vGs M= R1 =500 - 35 70 ns
L::
Tum-off Time by 0 a - 100 | 200

VIN @ tp, tf<5ns, Vpp=200V
Duty=1%, tyr=10us

Total Gate Charge Qq - 30 38
{Gate-Source Plus Gate-Drain) Vop = 400V, Vgs= 10V,

=7A
Gate-Source Charge Qs b Z 13 - nc
Gate-Drain (“Miller) Charge B - 17 -

Source-Drain Diode Ratings and Characteristics (Ta = 2%)

CHARACTERISTICS SYMBOL TEST GONDITION MIN. | TYP. | MAX. | UNIT
Continuous Drain Reverse Current lor - - - 7 A
Pulse Drain Reverse Current lorp - - - 28 A
Diode Forward Voltage Vose Ipg = TA, Vgg=0V - - -18 v
Reverse Recovery Time b Ipr="TA, Vgg=0V - 360 - ns
Reverse Recovered Charge 0y dlog/dt = 100A4s - 28 - 1o

www.DataSheetdU.com



2SK1805

Ip - Vps
1
COMMON SOURCE 10 /{/
Te=25"C a
z 8t A =
A1
=]
e 6} ‘/ 6'5
= o
i P
& L/
8 4 / “ 5
E A :
& |
| 2 Vgs=4.5V
% 2 4 6 8 10

DRAIN-SOURCE VOLTAGE Vpg (V)

12

. Ip - Vas
COMMON SOURCE
] Vps=20V
2 a#
£
Z
2
=
o'}
[
z 4 //\
= 2
§ Te=100C A 5
// -55
. o |
0 2 4 6 8
GATE-SOURCE VOLTAGE Vgg (V)
Vps - VGs
19
s COMMON SOURCE
= Te=25C
B s
= I
2]
T
g . =
5 | l
g \+
. 5
8 4
£ \ |
5 N :
z 2
é \ Ip=1A
[ TN— ]
2}
0 4 8 12 16 20 24

GATE-SOURCE VOLTAGE Vgg (V)

DRAIN CURRENT Ip (A)

FORWARD TRANSFER ADMITTANCE
[Yggl (S}

DRAIN-SOURCE ON RESISTANCE
RpsoNy )

ip - Vps
2
COMMON SOURCE
Te=26°C
1 10
P 7
12 - i
/ r//‘/ =2
. y //' §
"
4 vgs=8V
9
() 4 8 12 16 20 24

DRAIN-SOURCE VOLTAGE Vpg (W)

[Yssl — 1p
10 T TT7T
COMMON SOURCE Te= ~56°C (N
5 Vps=20V
) 1
3! ‘/Af /{\ 25 1144
/’q,/ P 100
1]
L1 /"f“’
1A
1 st p
_d L
.
7
0.8p
0.3
0.1 0.3 1 3 10
DRAIN CURRENT Ip (A)
. RpsooN) = Ip
r
1
10
Ves=15V
0.5{
0.3
COMMON SOURCE
Te=25C
0.1
0.3 1 3 10

DRAIN CURRENT Ip (A

TOSHIBA CORPORATION

-

www.DataSheetdU.com 3/6

M 9097250 002LbkkY T35 A



25K1805

DRAIN-SOURCE ON RESISTANCE
Rpscon) (B)

(pF}

CAPACITANCE C

DRAIN POWER DISSIPATION Pp (W)

RDS(ON) = Tc

o

4

COMMON SQURCE
Vgs=10V

()

-80

-40 0 40 80
CASE TEMPERATURE

120
Te O

160

CAPACITANCE - Vps

COMMON SQURCE ~
VGgs=10V
{=1MHz N
Te=25C

P
T Trnr
o
1T

yd
i/
5L

0.1 03 ] 3 10 20

100
DRAIN-SOURCE VOLTAGE Vpg (V)

Pp -~ Tc

80r

20

™~
<

[N

40

BO 120

CASE TEMPERATURE

160 200

Te (°C)

DRAIN REVERSE CURRENT Ipgp (A)

GATE THRESHOLD VOLTAGE Vy, V)

vy

¢

DRAIN-SQURCE YOLTAGE Vps

IDrR — VDS

COMMON SOURCE

M

Te=25C

(4.1

L2

IT

o«

i

i

V=0, -1V

\

/

-04 -08 -12 -16 -20 -24 -28 32

DRAIN-SQURCE VOLTAGE Vvps (V)

Vih — Te

COMMON SOURCE

vps =10V

Ip=1mA

-

-6¢

-20 20 60 100 140
CASE TEMPERATURE Tc (°C)

180

DYNAMIC INPUT/OUTPUT
CHARACTERISTICS

400

300

200

400 12

N Y

200,

X COMMON

100

ves SOURCE
\ \ Ip=TA 4

Te=25'C

7\\\ \ v

AN L1

=5

10 20 30 40 50
TOTAL GATE CHARGE Qg (nC)

www.DataSheetdU.com

GATE-SOURCE VOLTAGE Vgs (V)

Al



25K1805

NORMALIZED TRANSIENT THERMAL
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