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#ii® /| Descriptions
TO-220 ¥Et13E P {358 MOS 173 e, P-CHANNEL MOSFET in a TO-220 Plastic Package.

$$1E |/ Features
{EHERTT , (RRIRERS , FFEREE R,

Low gate charge,low crss,fast switching.

FBi& /| Applications
FIFSIh% DC/DC E2 R INERFK,

These devices are well suited for high efficiency switching DC/DC converters and switch mode
power supplies.

RIEREHEBEE /| Equivalent Circuit

Kt

SIBIHES / Pinning

;

3
PIN1 : G PIN2:D PIN3:S

BIARENEES / hee Classifications & Marking

TWEPE15BH, See Marking Instructions.
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tRBR&%#1 |/ Absolute Maximum Ratings(Ta=25°C)
S Sa=) B Bafy
Parameter Symbol Rating Unit
Drain-Source Voltage Vbs -30 \Y
Drain Current Io -90 A
Drain Current - Pulsed lom -360 A
Gate-Source Voltage Vas +20 \Y
Single Pulsed Avalanche Energy Eas 370 mJ
Avalanche current, single pulse Ias -37 A
Power Dissipation Piot(Tc=25C) 137 w
Junction and Storage Temperature Range T,,Tste -55 to 150 C
H4EES#EL | Electrical Characteristics(Ta=25°C)
S 5 M &R B/ME|HEYE| FAE | B
Parameter Symbol Test Conditions Min | Typ Max Unit
Drain-Source Breakdown Voltage | BVpss | Vgs=0V lp=-TmA -30 \Y
Vos=30V Vo0V 10 | wa
Zero Gate Voltage Drain Current Ipss == —
Vps=-30V  Vgs=0V 200 A
T.=125°C - H
Gate-Body Leak C t,
F;;arg y Leakage Lurren less | Vos=$20V  Vps=0V +100 | nA
Gate Threshold Voltage VGS(th) VDS=VGS |D=-250HA -1.2 -2.2 \Y
Static Drain-Source _ _
On-Resistance Ros(on) | Ves=-10V  [p=-20A 4.4 6 mQ
Drain-Source Diode Forward _ _
Voltage Vsp | Ves=0V I[=-24A -1.2 Vv
Input Capacitance Ciss 6600
. VD3=-25V VGS=0V
Output Capacitance Coss f=1 OMHz 675 pF
Reverse Transfer Capacitance Crss 518
Turn-On Delay Time taon) 35
Turn-On Rise Time tr Vpp=-15V  Ip=-90A 10 s
Turn-Off Delay Time taomy | Yos= 10V Reen=3.5Q 70
Turn-Off Fall Time te 20
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HI4EESEL /| Electrical Characteristics(Ta=25°C)
28 Fs MRS =/ME|HEYE| RKXE | B
Parameter Symbol Test Conditions Min | Typ Max Unit
Gate to source charge Qgs 42 55 nC
Gate to drain charge Qgd | Vpp=-24V, | p=-90A, 10 20 nC
Gate charge total Q, | Ves-0to-10V 100 | 130 | nC
Gate plateau voltage Vplateau -5.3 \Y
Diode continous forward current? Is -90 A
- 2) T C=25°C
Diode pulse current Is,pulse -360 A
Reverse recovery time? ter Vr=-15V, |g=-50A, 50 nS
Reverse recovery charge? Q, | dir/dt=-100A/ps 70 nC
Thermal resistance, junction - case| Rgja 1.1
. _ minimal footprint 62 KIW
SMD version, device on PCB Reyc - 3
6 cm2 cooling area 40

1) Current is limited by bondwire; with an Rgyc = 1.1K/W the chip is able to carry -143A at 25°C.
2) Defined by design. Not subject to production test.
3) Device on 40 mm x 40 mm x 1.5 mm epoxy PCB FR4 with 6 cm2 (one layer, 70 um thick) copper
area for drain connection. PCB is vertical in still air.
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HBSEMMZ&E /| Electrical Characteristic Curve
1 Power dissipation 2 Drain current
Pit=f(Tc); Vess -6V Ip=1(T¢), Ves = -6V
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3 Safe operating area 4 Max. transient thermal impedance
Ip=1f(Vps); Tc=25°C;D =0 Zingc = f(tp)
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HBSEMMZ&E /| Electrical Characteristic Curve
6 Typ. drain-source on-state resistance
Rpsem = (Ip); Tj=25 °C

parameter: Vs

5 Typ. output characteristics
ID = f(VDs), TJ =25°C

parameter: Vs
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7 Typ. transfer characteristics
lp=1f(Vgs); Vps=-6V

parameter: T;

360
-55°C /175*0
25°C
270
<
= 180
90
0
2 3 4 5 6 7

http://www.fsbrec.com

R bs(on) [MQ]

8 Typ. drain-source on-state resistance

BETEF
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HBSEMMZEE /| Electrical Characteristic Curve
9 Typ. gate threshold voltage 10 Typ. capacitances
Vasin=1(Tj); Ves= Vs C=1(Vps); Ves=0V; f=1MHz
parameter: -/p
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11 Typical forward diode characteristicis 12 Avalanche characteristics
IF =f(Vsp) Ias=f(tav)
parameter: T parameter: Tjstar
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S4B / Electrical Characteristic Curve
13 Avalanche energy 14 Drain-source breakdown voltage
Eas=1(T)) Veross) = f(T)); Ip=-1 mA
parameter: /p
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15 Typ. gate charge 16 Gate charge waveforms
Vs = f(Qgate); /o =-90 A pulsed
parameter: Vpp
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YMZRTE / Package Dimensions

1U=e20
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Dimensions In Millineters Dimensions In Millimeters
Symbkol Svmbol .
Y Min Ma x ymee Min Ma x
A 9.8 10.2 ¢ 1.2 1.4
R 3.56 364 B 6.3 6.7
L 157 161 B1 9.0 9.4
b 12.6 13.6 C1 22 2.6
bl 9.6 10.6 al 0.7 0.9
o} Lee 132 C 0.4 0.6
E 2.34 2.74 ce 4.3 4.7
Qaz 1o 145
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ENEiRAE / Marking Instructions

1iAg

BR: ARFNREG

90PO03 : NELERED

kil NEFHSRE | BEFHSEIL.
Note:

BR: Company Code

90P03: Product Type.

el Lot No. Code, code change with Lot No.
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BIEEEEM%E (FTER) | Temperature Profile for Dip Soldering(Pb-Free)
300 "
25545 5+0.5sec
250 / \
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0 1 1 1 1 1 1 1 1 1 1
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Time (sec)
8RR Note:
1. FHGEE 25~ 150°C , B8] 60 ~ 90sec; 1.Preheating:25~150°C, Time:60~90sec.

2. IEERE 255+5°C , Btaidsey 5+0.5sec;
3. IREHIFRISENIEE S 2 ~ 10°C/sec.
mifiRiEitit e /

Resistance to Soldering Heat

SR 270+5°C A8l : 10+1 sec.

M | Packaging SPEC.
BHe% / BULK

2.Peak Temp.:255+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Test Conditions

Temp.:270£5C Time:10+1 sec

Package Type Units . % 3 & Dimension 4% R~ (unit: mm?)
HEW Ur}ijts//g;g Bagsg/rg Box Unitsﬁlﬂ\n/rg Box | Inner Bogzguter Box Units/}g\);;gr Box Bag 2 Inner Box £ Outer Box 45
TO-220/F 200 10 2,000 5 10,000 135x190 | 237x172x102 560x245x195

EEE% / TUBE

Package Type Units & % # & Dimension &% R~ (unit: mm®)
HEW U;Jt/sgge Tubeg/gchox Unlts}/lj\n/n/feir Box | Inner Bogzguter Box Un|tsi§2§r Box Tube &4 Inner Box & Outer Box 44

TO-220/F 50 20 1,000 5 5,000 532x31.4x5.5 | 555x164x50 | 575x290x180

{EFI%EE / Notices
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