G-l< Professional semiconductor 60N03DF &

@%g;\lﬁoﬁ device manufacturer N-Ch 30V Fast Switching MOSFETs

Description

The 60NO03DF is the high cell density trenched N-
ch MOSFETs, which provide excellent RDSON
and gate charge for most of the synchronous buck
converter applications.

The 60NO3DF meet the RoHS and Green GK  xxx
Product requirement, 100% EAS guaranteed with 60NO3DE
full function reliability approved.

Features —— G e ——

Super Low Gate Charge 60NO3DF
100% EAS Guaranteed

Green Device Available T T
Excellent CdV/dt effect decline D vbss
Advanced high cell density Trench
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MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Rating
Symbol Parameter 10s Steady State Units
Vbs Drain-Source Voltage 30 \Y
Vas Gate-Source Voltage *20 \Y%
Ib@Tc=25C Continuous Drain Current, Ves @ 10V’ 60 A
Ib@Tc=100C Continuous Drain Current, Ves @ 10V! 33 A
lom Pulsed Drain Current? 198 A
EAS Single Pulse Avalanche Energy?® 36 mJ
las Avalanche Current 53.8 A
Po@Tc=25C Total Power Dissipation® 32.5 w
Tste Storage Temperature Range -55t0 175 ‘C
T Operating Junction Temperature Range -55t0 175 ‘C
Thermal Data
Symbol Parameter Typ. Max. Unit
Resc Thermal Resistance Junction-Case’ - 3.56 ‘CIW
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Electrical Characteristics (T;=25Cunless otherwise noted)

Symbol Parameter Test Condition Min. | Typ. | Max. | Units
Off Characteristic
V@erpss | Drain-Source Breakdown Voltage Ves=0V, Ip=250pA 30 - - \Y
Ipss Zero Gate Voltage Drain Current Vps =30V, Vgs=0V, - - 1.0 MA
less Gate to Body Leakage Current Vps=0V, Vgs=+20V - - +100 nA
On Characteristics
VGsith) Gate Threshold Voltage Vps=Vas, [p=250pA 1.0 1.5 2.5 \Y
Static Drain-Source on-Resistance Ves=10V, Ip=25A - 7 8
Rbs(on) te3 _ _ mQ
note Vgs=4.5V, Ip=15A - 10 14
Dynamic Characteristics
Ci Input Capacitance - 1140 - F
Cos opt t CF; acitance Vos=15V, Ves=0V, 175 pF
oss utput ~ap : f=1.0MHz P
Crss Reverse Transfer Capacitance - 151 - pF
Qq Total Gate Charge - 13.3 - nC
Vps=15V, 1p=25A,
Qgs Gate-Source Charge Vee=10V - 3.1 - nC
Qgd Gate-Drain(“Miller”) Charge es - 5 - nC
Switching Characteristics
tdon) Turn-on Delay Time N - 15 - ns
t; Turn-on Rise Time Vos=15V, - 19 - ns
) |D=25A, RGEN=3Q,
ta(ofr) Turn-off Delay Time - 35 - ns
Ves=10V
t Turn-off Fall Time - 21 - ns

Drain-Source Diode Characteristics and Maximum Ratings

Maximum Continuous Drain to Source Diode Forward

I - - 50 A

° Current

Ism Maximum Pulsed Drain to Source Diode Forward Current - - 200 A
Drainto S Diode F d

Vo rain to Source Diode Forwar Ves=0V, 1s=30A i i 12 Vv
Voltage

trr Body Diode Reverse Recovery Time - 25 - ns
Body Diode R R [F=30A,dI/dt=100A/us

ar ody Diode Reverse Recovery F Y] i 2 i nC
Charge

Notes:1. Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature
2. EAS condition: Ty=25C, Vopo=15V, V=10V, Rc=25Q, L=0.5mH, las=12A
3. Pulse Test: Pulse Width<300us, Duty Cycle<0.5%
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RATING AND CHARACTERISTIC CURVES

Figure1: Output Characteristics
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Figure 3:On-resistance vs. Drain Current
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Figure 5: Gate Charge Characteristics
VGs(V)
10
VDs=15V
ID=25A
8
6
4
2
0 Qg(nC)
0 3 6 9 12 15

Figure 2: Typical Transfer Characteristics
ID (A)

100

80

60 /

. /
125°C /25°C

20

0 ~_GS(V)

0 1 2 3 4 5 6

Figure 4: Body Diode Characteristics
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Figure 6: Capacitance Characteristics
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N-Ch 30V Fast Switching MOSFET

Figure 7: Normalized Breakdown Voltage vs.
Junction Temperature
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Figure 9: Maximum Safe Operating Area

Ip(A)
108
102 LHTS < ~ N~ 1 b
N ms
10" ~ B S ~ |
it [DS(on) E
1
SuIN 100msH-HH
100 ~
= — I
Single pulse 1
10" [ [T Vps, (Y.
0.1 1 10 100

Maximum Effective
Transient Thermal Impedance, Junction-to-Case

Zthy-c("C/W)
10 =
=
=
100 1]
1
PPN
10"
= D=0.5
] < D=0.2 HE
‘ N D=0.1]J 3 > _|
102 L4 N D=0.05 -~
D=0.02
= D=0.01 FNotes]
Single pulsgt.Duty factor D=t1/t2
1 0—3 TP(S [2.Peak Ts=Pom*Zinsc+T

10 10° 107 103 10 101 100 10!

Figure 8: Normalized on Resistance vs.
Junction Temperature
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Figure 10: Maximum Continuous Drain Current
vs. Case Temperature
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TEST CIRCUIT
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Figure 3:Unclamped Inductive Switching Test Circuit & Waveforms
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Soldering parameters

Pb-Free assembly

Reflow Condition
(see as bellow)

-Temperature Min (Ts(min)) +150°C FIG5: Reflow condition
tp
Pre -Temperature Max(Ts(max)) +200°C Tr B e
Heat Cr itica 1Zo ne
-Time (Min to Max) (ts) 60-180 secs. o “°TP

Average ramp up rate (Liquid us Temp

(TU to peak) 3°C/sec. Max A B
Ts(max) to TL - Ramp-up Rate 3°C/sec. Max ;ep
-Temperature(TL)(Liquid us) +217°C tleTS(mm)- ________
Reflow e
-Temperature(tL) 60-150 secs. 2 L timeto peak ]
Peak Temp (Tp) +260(+0/-5)C | emperae ' e
Time within 5°C of actual Peak Temp (tp) 30 secs. Max )
Ramp-down Rate 6°C/sec. Max
Time 25°C to Peak Temp (Tp) 8 min. Max
Do not exceed +260°C

Package Dimensions & Suggested Pad Layout

PDFN3X3 Package Information
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DIMENSIONS ( unit : mm)
Symbol Min Typ Max Symbol Min Typ Max . R Value
Dimensions .
A 0.70 0.75 0.80 b 0.25 0.30 035 (in mm)

C 0.10 0.15 0.25 D 3.25 3.35 345 C 0.65
D1 3.00 3.10 3.20 D2 178 1.88 1.98 G 3.60
D3 - 013 - E 3.20 3.30 3.40 X 0.40
E1l 3.00 3.15 3.20 E2 2.39 249 2.59 X1 2.60
e 0.65BSC H 0.30 0.39 0.50 X2 0.40
L 0.30 0.40 0.50 L1 - 013 - Y 1.95
[} - 10° 12° M * * 0.15 Y1 0.62
Y2 0.55
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Tape & rell specification
Tape Symbol Dimension (mm)
PO 4.00+0.20
P1 8.00+0.20
X P P2 o i P2 2.00+0.20
2 M T
P66 oo &6 -6 -6 - DO 1.55£0.20
ey BN s B e B ES. i D1 1.55+0.20
lll;ll%w .
—— —— —— -— — —— = E 1.75+0.20
> KOe— F 5.50+0.20
SECTIONSE:S w 12.00+0.20
roke A0 3.90+0.20
SECTION - AA BO 3.80+0.20
KO 1.20+0.20
T 0.20+0.20
13" Reel w D2 330.045.0
y w2 14.0%5.0
N,
o & —0xol 8- D3 | 13.0£2.0
o
Quantity: 5000PCS
w2
D2
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