|

N-channel clamped 3.5 mQ- 120 A TO-220
fully protected SAFeFET™ Power MOSFET
Features
Type Vbss Rﬁfg;") Ip
STP180NS04ZC | Clamped <42mQ | 120 A

m Low capacitance and gate charge
m 100% avalanche tested
m 175°C maximum junction temperature

Applications

m Switching application

Description

This fully clamped Power MOSFET is produced
by using the latest advanced company’s mesh
OVERLAY process which is based on a novel
strip layout. The inherent benefits of the new
technology coupled with the extra clamping
capabilities make this product particularly suitable
for the harshest operation conditions such as
those encountered in the automotive
environment. Any other application requiring extra
ruggedness is also recommended.

Table 1.  Device summary

Figure 1.

Internal schematic diagram
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STP180NS04ZC Electrical ratings

1 Electrical ratings

Table 2.  Absolute maximum ratings

Symbol Parameter Value Unit
Vps Drain-source voltage (Vgg = 0) 33 (1)
Voa Drain-gate voltage 33 (M
Vas Gate-source voltage +20 (M %
Ip @ Drain current (continuous) at Tg = 25 °C 120 A
Ip @ Drain current (continuous) at Tc=100 °C 120 A
Ibg Drain gate current (continuous) +50 mA
Igs Gate-source current (continuous) +50 mA
Iom | Drain current (pulsed) 480 A
Prot Total dissipation at T = 25 °C 300 w
Derating factor 2 W/°C
Vespe-s) | Gate-source ESD (HBM-C=100 pF, R=1.5 kQ) +8 kv
Vesp(a-p) |Gate-drain ESD (HBM-C=100 pF, R=1.5 kQ) +8 kV
Vesp(p-s) | Drain-source ESD (HBM-C=100 pF, R=1.5 kQ) +8 kV
R sovs | o

1. Voltage is limited by zener diodes
2. Current limited by wire bonding
3. Pulse width limited by safe operating area

Table 3. Thermal data

Symbol Parameter Value Unit
Rihj-case | Thermal resistance junction-case max 0.50 °C/W
Rthj-amb | Thermal resistance junction-ambient max 62.5 °C/W
T, Maximum lead temperature for soldering 300 oC
purpose
Table 4.  Avalanche data
Symbol Parameter Value Unit
Avalanche current, repetitive or not repetitive
Ias 80 A

(pulse width limited by Tjmax d < 1%)

Single pulse avalanche energy
EAS (Starting Tj=25 °C, |D=|AS’ VDD=21 V) 1000 mJ




Electrical characteristics

STP180NS04ZC
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Electrical characteristics

(Tcase=25°C unless otherwise specified)

Table 5.  On/off states
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ib=1mA, Vgg=0
V@er)pa | Clamped voltage _Z 0<Tj< 17G550 c 33 41 \
Drain-source clamping
VDSR(CL) voltage (DC) lGS(CL) =-2mA,Ip=1A 41 V
VDS =16V 1 |JA
Zero gate voltage
Ipss drainiurrevm (Vg _0) Vps =16V, T, = 150 °C 50 | pA
es = Vps =16V, Tj=175°C 100 | pA
Vgs =10V 2 WA
Gate-body leak
lass " Cuireemo(vy e g)ge Vas = +10 V[T;= 175 °C 50 | pA
DS = Vgs =16 VT;= 175 °C 150 | pA
Gate-source
\ lgs = +100 pA 18 25 Vv
GSS | preakdown voltage Gs = * H
Vasiny |Gate threshold voltage Vps=Vgs, Ip=1mA 2 3 4 \
Static drain-source on
RDS(on) resistance VGS =10V, lD =40 A 3.5 4.2 mQ
Ra Internal gate resistor 14 Q
Table 6. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
g (" | Forward transconductance | Vpg =15V, Ip=40 A 95 S
Ciss I(;lput capacna.\nce 4560 oF
Coss | OUtPUI CAPaCitance Vpg =25 V, f=1 MHz, Vgg=0 1700 pF
c Reverse transfer 550 E
rss capacitance P
trvoffy | Off voltage rise time Veiamp=30 V, 1p=80 A, 250 ns
t Fall time Vgs=10V, Rg=4.7 Q 115 ns
te Cross-over time 290 ns
Qg | Total gate charge Vpp=20V, Ip=120 A 110 nC
Qgs |Gate-source charge Vgg =10V 29 nC
di Gate-drain charge 40 nC

1. Pulsed: pulse duration=300ps, duty cycle 1.5%




STP180NS04ZC

Electrical characteristics

Table 7.  Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
lsb Source-drain current 120 | A
Source-drain current
M
Isom™ | (pulsed) 480 | A
Vgp® | Forward on voltage lsp=120 A, Vg=0 15 | V
tr Reverse recovery time Isp=120 A, di/dt = 100 A/ps, 56 ns
Q. Reverse recovery charge Vpp= 32V, Tj=150 °C 70 nC
lrem | Reverse recovery current 12 A

1. Pulse width limited by safe operating area

2. Pulsed: pulse duration=300 ps, duty cycle 1.5%
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2.1 Electrical characteristics (curves)
Figure 2. Safe operating area Figure 3. Thermal impedance
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