i RS Tre

SYG125R1LX5

120V N-Channel MOSFET

@ Lead Free Package and Finish

General Features BVbss Rbs(oN),typ. Ip
» Proprietary New SGT Technology
> RDS(ON),typ.=5-1mQ@VGS=10V 120V 51mQ 115A
» Low Gate Charge Minimize Switching Loss
» Fast Recovery Body Diode
_:)
Applications
» DC/DC Converter
» Ideal for high-frequency switching and i
synchronous rectification '—
Ordering Information | l —IS G‘.
Part Number Package Brand o
SYG125R1LX5 PDFN5*6
RSTTEK Pin Definition and Inner Circuit
Absolute Maximum Ratings Tc=25°C unless otherwise specified
Symbol Parameter SYG125R1LX5 Unit
Vbss Drain-to-Source Voltage!"! 120 v
Vass Gate-to-Source Voltage +20
| Continuous Drain Current 115
P Continuous Drain Current @ Tc=100C 75 A
lom Pulsed Drain Current at Ves=10V[2 440
Eas Single Pulse Avalanche Energy L=1mH 490 mJ
dv/dt Peak Diode Recovery dv/dt 5.0 V/ns
P Power Dissipation 145 w
P Derating Factor above 25C 1.15 W/C
T Maximum Temperature for Soldering 300
TL Leads at 0.063in (1.6mm) from Case for 10 260
PAK seconds, Package Body for 10 seconds C
Tu& Tste Operating and Storage Temperature Range -55 to 150
Caution: Stresses greater than those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device.
Thermal Characteristics
Symbol Parameter SYG125R1LX5 Unit
ReJc Thermal Resistance, Junction-to-Case 0.9
T
Reya Thermal Resistance, Junction-to-Ambient 65
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Electrical Characteristics

OFF Characteristics T,=25C unless otherwise specified

Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions
BVbss Drain-to-Source Breakdown Voltage | 120 - - V Ves=0V, Ip=250uA

- - 1 Vbs=120V, Vgs=0V
lbss Drain-to-Source Leakage Current ~ ~ 100 uA Vos=96V. Vas=0V.

Ty =125C

— - +100 Ves=+20V, Vps=0V
Iess Gate-to-Source Leakage Current nA

— - -100 Ves=-20V, Vps=0V

ON Characteristics T, =25°C unless otherwise specified
Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions
Roson) Static Drain-to-Source B 51 ] 59 | mQ Ves=10V, Ip=45A

- i [3]
On-Resistance -~ | 65| 78 | mQ Ves=4.5V, Ib=45A
Vesah) | Gate Threshold Voltage 1.1 - 24 Vv Vps=Vas, Ip=250uA

Dynamic Characteristics Essentially independent of operating temperature
Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions
Ciss Input Capacitance - 3195 -

Ves=0V,
Crss Reverse Transfer Capacitance -- 11.5 -- pF Vbs=60V,

f=1.0MHz
Coss Output Capacitance - 756 --
Qg Total Gate Charge -- 45 --

. . VDD=60V,

Qgs Gate-to-Source Charge 11 nC Ib=55A, Vas=10V
Qg Gate-to-Drain (Miller) Charge - 7 -

Resistive Switching Characteristics Essentially independent of operating temperature
Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions
td(ON) Turn-on Delay Time - 20 -

. . . VDD=60V,
trise Rise Time - 11 - Io=55A,
. ns Vas=10V
td(OFF) Turn-Off Delay Time - 45 - R6=3.00
tal Fall Time - 110 -
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SYG125R1LX5

Source-Drain Body Diode Characteristics

Ts=25°C unless otherwise specified

Symbol Parameter Min | Typ. | Max. | Unit Test Conditions
Isp Continuous Source Current -- -- 110 Integral PN-diode in
A OSFET

Ism Pulsed Source Current -- -- 440 M

Vsp Diode Forward Voltage - - 1.2 V Is=90A, Vgs=0V

trr Reverse recovery time -- 78 -- ns IF=35A,

Qrr Reverse recovery charge - 175 - nC diF/dt=100A/us
Note:

[1] T=+25C to +150°C .
[2] Repetitive rating; pulse width limited by maximum junction temperature.
[3] Pulse width<380us; duty cycle<2%.
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Typical Characteristics

100 T 100
1ov gff av 3.5V Vps=5V /
.
80 4.9Y 80
/ 6V
60 60
2 3
o o o
40 T 40 1257 C /
3V / /
20 20 25° C
Vgs=2.5V
0 l A 0
0 1 2 3 4 5 1 2 3 4 5
VDS (Volts) VGS (VO“S)
Figure 1: On-Region Characteristics Figure 2: Transfer Characteristics
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Figure 3: On-Resistance vs. Drain Current and Gate Voltage Figure 4: On-Resistance vs. Junction Temperature
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Figure 5: On-Resistance vs. Gate-Source Voltage Figure 6: Body-Diode Characteristics
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Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
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Figure 9: Maximum Forward Biased Safe Operating Area
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Test Circuits and Waveforms
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Fig. 1.1 Peak Diode Recovery dv/dt Test Circuit
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Fig. 1.2 Peak Diode Recovery dv/dt Waveforms
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SYG125R1LX5
Test Circuits and Waveforms (Cont.)
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Fig. 2.1 Switching Test Circuit Fig. 2.2 Switching Waveforms
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Fig. 4.1 Unclamped Inductive Switching Test Circuit
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Fig. 4.2 Unclamped Inductive Switching Waveforms
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Package outline dimensions
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Dim Millimeters
Min Nom Max
A 0.900 - 1.000

A3 0.254 REF
D 4944 - 5.096
E 5.974 - 6.126
D1 3.910 - 4110
E1 3.375 - 3.575
D2 4824 - 4976
E2 5674 - 5.826
k 1.190 - 1.390
0.350 - 0.450

1.270TYP
P 0.559 - 0.711
L1 0424 - 0.576
0.574 - 0.726

e 10° - 12°
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