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f@i® /| Descriptions
TO-252 #BEtE13E N JA5E MOS 173 &, N-CHANNEL MOSFET in a TO-252 Plastic Package.

§SfiE | Features

Vps (V) = 60V

Ib=12A

Rosony < 60 mQ (Vgs = 10V)
RDS(ON) <85 mQ (VGS = 4.5V)

FHi& /| Applications
BT PWM, Ga&8 X NE AR .

This device is suitable for use in PWM, load switching and general purpose applications.

PIEREMEBEE /| Equivalent Circuit

D

SIBIHES / Pinning

PIN1: G PIN2:D PIN3:S PIN4 :D

BUAREDEES / hee Classifications & Marking

TIEPERBA, See Marking Instructions.
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tRBR&%#1 |/ Absolute Maximum Ratings(Ta=25°C)
S8 5 e By
Parameter Symbol Rating Unit
Drain-Source Voltage Vbss 60 \Y
G Ip(Tc=25C) 12 A
Drain Current
Ip(Tc=1007C) 12 A
Pulsed Drain Current® lom 30 A
Gate-Source Voltage® Vass +20 Y,
Avalanche Current Iar 12 A
Repetitive Avalanche EnergyC Ear 23 mJ
5 Pp(Tc=25C) 20
Total Power Dissipation w
Pp(Tc=1007C) 10
Junction and Storage Temperature Range T,,Tste -55t0 150 C
H4EES%L | Electrical Characteristics(Ta=25°C)
B8 s MRS BAME| HBYE |HXE| B
Parameter Symbol Test Conditions Min Typ Max | Unit
Zero Gate Voltage Drain Current | BVpss | Vgs=0V Ib=10mA 60 \Y
VD3=48V VGS=0V 1.0 lJA
Zero Gate Voltage Drain Current Ibss
VDS=48V TJ=55°C 5.0 lJA
Gate-Body Leakage Current
For;arg y Leakage Lurren less | Vas=£20V  Vps=0V 01 | pA
Gate Threshold Voltage VGS(th) Vps=Vas |D=250|JA 1.0 3.0 Vv
On state drain current Ibony | Ves=10V, Vps=5V 30 A
Vaes=10V Ib=12A 47 60
Static Drain-Source Vgs=10V Ib=12A
On-Resistance Ros(on) T,=125°C 85 mQ
Ves=4.5V, Ip=6A 67 85
Forward Transconductance Ors Vps=5V Ib=12A 14 S
Forward On Voltage Vsp Vgs=0V Is=1.0A 0.74 1 \Y
Maximum Body-Diode Continuous | 12
Current S
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HI4EESEL /| Electrical Characteristics(Ta=25°C)

2 s gl e Ses BME| HENE RX(E| 8
Parameter Symbol Test Conditions Min Typ Max | Unit
Input Capacitance Ciss 450 540
Output Capacitance Coss 1Y=D187)?|\)/(I)I}|/z Ves=0V 61 pF
Reverse Transfer Capacitance Crss 27
Gate resistance Rg ;/=G13|\70H\£ Vos=0V, 1.35 2 Q
Total Gate Charge Qq(10V) 7.5 1.0
Total Gate Charge Qg(4.9V) | vee=10V,  Vps=30V, 3.8 5
Gate Source Charge Qgs lo=12A 1.2 nc
Gate Drain Charge Qgq 1.9
Turn-On Delay Time ta(on) 4.2
Turn-On Rise Time t, Ves=10V, Vps=30V, 34
R, =2.5Q, ns
Turn-Off Delay Time tacof) Reen=3Q 16
Turn-Off Fall Time ts 2
Body Diode Reverse Recovery ty =124, dI/dt=100A/us 276 | 35 | ns
Time
gﬁg}’gzbde Reverse Recovery Qn l;=12A, dl/dt=100A/ps 30 nC
Maximum Junction-to-Ambient* R t < 10s 17.4 30
Maximum Junction-to-Ambient A oA Steady-State 50 | 60 | C/W
Maximum Junction-to-Case B Reuc Steady-State 4 7.5

A: The value of R gya is measured with the device mounted on 1in 2 FR-4 board with 20z. Copper, in a still air
environment with T o =25°C. The

Power dissipation PDSM is based on R gja and the maximum allowed junction temperature of 150°C. The value in any a
given application depends on the user's specific board design, and the maximum temperature fo 150°C may be used if
the PCB allows it.

B. The power dissipation PD is based on T,(MAX)= 150°C, using junction-to-case thermal resistance, and is more useful
in setting the upper dissipation limit for cases where additional heatsinking is used.

C: Repetitive rating, pulse width limited by junction temperature T ;(MAX)= 150°C.

D. The R gy is the sum of the thermal impedence from junction to case R g;c and case to ambient.

E. The static characteristics in Figures 1 to 6 are obtained using <300 us pulses, duty cycle 0.5% max.

F. These curves are based on the junction-to-case thermal impedence which is measured with the device mounted to a
large heatsink, assuming a maximum junction temperature of T j(MAX)= 150°C.

G. The maximum current rating is limited by bond-wires.

H. These tests are performed with the device mounted on 1 in 2 FR-4 board with 2o0z. Copper, in a still air environment

with T 4=25°C. The SOA curve provides a single pulse rat
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Figure 5: On-Resistance vs. Gate-Source Voltage
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Figure 6: Body-Diode Characteristics
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BSH#MMZEE /| Electrical Characteristic Curve
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Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
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YMZRTE / Package Dimensions

D
. D1 | A
‘ I ‘ __—"—F‘L
a | 4 ] 1
P
Lo
i
27 P
A Elslal I
.kl
el »LJ.LO Kk
e’
BT mm
Synbol Dimensions In Millimeters Symbol Dimensions In Millimeters

Min Max Min Max
A 2.20 2. 40 E 5. 95 6.25
0.95 1.25 el 2.24 2.34
0.50 0.70 e2 4.43 4.73
bl 0.45 0.55 L1 9. 45 9.95
C 0.45 0.55 L2 1.25 1.75
D 6. 45 6.7h L3 0.60 0.90
D1 5.10 5.50 K 0.00 0.10

TH=-2o7
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ENEiRAE / Marking Instructions

bR -

BR :

444 :

*kkk .

Note:

BR:
444

*kkk.
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EiREEEMZ%EE(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350 |
300 FAELET
[o:""‘_) | —  PF—5i05sec
- 7 %
= 200 =
S 150 | il \
=N
5 100 / 60 ~ 90 sec \\
@ = " .
50 f,f’/
I
0 23 40 B0 B0 100 120 140 160 180 200 220 240 280 280
Time (sec)
iR Note:

1. FRPEEE 25 ~ 150°C , A[&) 60 ~ 90sec;
¥/ 5+0.5sec;

2. IB(ERREE 245+5°C |, Ajajideas
3. IBEZHIFESENERES 2 ~ 10°C/sec.

TSRS /

SR 260+5°C A8l : 10+1 sec.

M | Packaging SPEC.
H8E% | REEL

1.Preheating:25~150°C, Time:60~90sec.
2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Resistance to Soldering Heat Test Conditions

Temp.:260x5C Time:10+1 sec

Package Type Units 2 $ & Dimension 4% R+  (unit: mm®)

i’f A Units/Reel | Reels/Inner Box Units/Inner Box Inner Boxes/Outer Box | Units/Outer Box Reel | Box & Outer Box 4
i Rib# %kl Rif: &l R ee nner 50X uter Box 4

TO-252 2,500 2 5,000 6 30,000 13”7 x16 360x360x50 380x335x366

EE8% / TUBE

Package Type Units & % $ & Dimension 4R+ (unit: mm®)
HEHX U;Jt/sg l%tie Tubeés//l};nl;\ Box Umtsfclln/rg Box | Inner Bogﬁkguter Box Umts/}g\)ﬁgr Box Tube 2 % Inner Box & Outer Box 45
TO-251/252 75 48 3,600 5 18,000 | 526x%20.5%5.25 | 555x164x50 575x290x180

{5 / Notices
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