S T STPAN150-CN
ChipNobo Co., Ltd 1500V 3A N-Channel Enhancement Mode MOSFET

Features Voo 1500V
D
¢ RDs(on) 5.4Q@Vaes=10V Ip@Tc=25°C 3A
+ Fast Recovery Body Diode _ _
+ RoHS Compliant R?“"f@,\ﬁi (;fyggoc";A 54~820
+ Lead-Free yp-: SR
+ Halogen Free
D
FHIE
—
+ SiBMAE 5.4Q@Ves=10V G Al
* RIREFZIRE
* 58 RoHS 1Rtk i,
* 1240 Dg¢
* FEXNE : S
TO-220C
Application B
¢ Adaptor 1&fcz
s Chopor LIt MARKING CONTENT
ger B ” e
+ SMPS Standby Power “ZEDAE
FFREIRRYE AR Device Type Device Marking
RS ST
STPAN150-CN P5K4RN150H

Ordering Information

ITBEER
Device Type | Package SPQ MPQ MOoQ

seiB3S HE | nEEEE  RIERUEE | mMTBHE

STP4N150-CN | TO-220C | 50/Tube &3t 1000/Box & | 5000/Carton 5
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ChipNobo Co., Ltd

STP4N150-CN

1500V 3A N-Channel Enhancement Mode MOSFET

1. Package 3%

Table 1 Characteristic values

= 1_5EE

Note or test Values
Parameter Symbol " s Unit
- P condition Min. | Typ. | Max. | (i
= EERTRE | o v | e
m | BB | BX
Storagfe teTnperature Teg / ss / +150 °C
EERE
Thermal resistance, junction-case Renc / °C/W
LR SN SHONE "o / /o) 108
2. MOSFET
Table 2_Maximum Ratings (Tc= 25°C unless otherwise noted)
#F2_RSHUNERIMFR, HERERE=25°C)
Symbol | Note or test condition Value Unit
Parameter
| ws e R #iE i
Drain-Source Voltage
R BRI vos d 1500 v
Gate-Source Voltage
AR AR ves / +30 v
Continuous Drain Current
SRR o / 30 A
Peak Drain Current _
ISR Y Vaes=10V 12 A
Power Dissipation
. PD / 115 W
Single Pulse Avalanche Energy _
R ERRREE Eas L=30mH 500 m)
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& g STPAN150-CN
ChipNobo Co., Ltd 1500V 3A N-Channel Enhancement Mode MOSFET

Table 3__Electrical Characteristic Values(T;=25°C,unless otherwise noted)

# 3 BSEEREGLRIMIR, TIRRE=25°C)

Parameter Symbol Note or test condition Limits BR{E Unit
%ﬂ = N a . e
S e e L Min. | Typ. | Max. | &t
Drain-source
breakdown voltage V(BR)DSS IDV_G;;(?VA 1500 / / \Y
TR EREE !
Vps=1500V
/ / 1
Zero Gate Voltage Ves=0V
Drain Current IDss Vbs=1200V HA
T ERNR-FIRRER Vaes=0V / / 500
T1=125°C
Vaes=+30V
Gate-Source Leakage / / +100
Vps=0V
Current lgss Ves—_30V nA
R IRERRE " / | 7/ | -100
Vbps=0V
Gate threshold
voltage Vbs=Vas
FERSEE VGs(th) Io=250pA 2.5 / 45 \Y
(FERE)
Drain-Source on-state
resistance Ros(on) Vst_—;'(o)\V / 54 | 82 Q
SiEBfE
Internal Gate
Resistance Ra(int) f=1MHz / / Q
e ETRNGENE
Input Capacitance
. Gi 1600
DA / /
Output Capacitance Vbs=25V
. Coss Ves=0V / 100 / oF
Reverse Transfer f=1MHz
Capacitance Crss / 33 /
RE{EREE
Forward
Transconductance gfs VIIDDS__;ZV / 3.0 / S
ERES -
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STPAN150-CN
1500V 3A N-Channel Enhancement Mode MOSFET

ChipNobo Co., Ltd

Table 4 Characteristic Values

& 4_SERE
Parameter Symbol Note or test condition Limits BR{& Unit
s o . . , "
5s RSN SR Min. | Typ. | Max. | 2{
f=1MHz
Gate input resistance Gate DC Bias=0
S TOANGE | Rg Test signal level=20mV / 4.5 / Q
open drain
Total Gate Charge
36
ey Q / /
Gate-Source Charge Vep=750V
. = Ip=3A 9.5 C
R AT R Qs o / /]
- Ves=0 to 10V
Gate-Drain Charge Qud / 12 /
R FEFRFa B °
Turn-on delay time
= N td 25
TR SABAERR ] on / /
Rise Time Vbop=750V
— . X t 48
VRAR R E TR IE] r Ip=3A / / N,
Turn-off delay time Ves=10V
= NI Td(of 57
RIS MTAEARA 8] o Rg=4.70 / /
Fall time
=y . N t 52
IBIRAREEIAT PR IE] / /
Operating junction
temperature Tyj -55 / +150 °C
TFERE
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/{ Chleobo STP4N1 50'CN
ChipNobo Co., Ltd 1500V 3A N-Channel Enhancement Mode MOSFET

3. Source-Drain Diode characteristics EtR -tk —tRh 451

Table 5 Maximum rated values (TA: 25°C unless otherwise noted)

ops Val
Parameter Symbol | Note or test condition g‘;e Unit
S8 a5 ERESI S = =-Thv]
yp. | Max.
Diode forward voltage Ves=0V
REEASERE Vs Iso=1A e v
Continuous Source
Current® Isp . / 3
EEBR Inte.gral PN-diode A
in MOSFET
Pulsed Source Current@ e / 12
BKHiREE
Reverse Recovery Time
. t Vaes=0V 255 ns
R " o /
Reverse Recovery Charge _
o di/dt=100A/ps 1.1 C
RS ar / ds / -
NOTE:
@ Pulse width <380ps, duty cycle<2%.
B EEE <380us, G=tE<2%.
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& T STP4N150-CN
ChipNobo Co., Ltd 1500V 3A N-Channel Enhancement Mode MOSFET

4. Characteristics diagrams §F{%E|

Figure1. Maximum Transient Thermal Impedance

1.E+00 R L i E SR —

1.E01 1

b=t H

1.E-02 1

O IO N 1 i ; L= ] it —=4.—% NOTES:
i i i : . DUTY FACTOR: D=t1/22

Thermal Impedance, Normalized

RBJA=00C/W " PEAKT=Pom xZgyc X Reyc*Tc |
1.E-03 ' : - : —
1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01
Rectangular Pulse Duration, Seconds
Figure2. Max. Power Dissipationvs Figure 3 .Maximum Continuous Drain
Case Temperature Current vs Tc

100 — : : — 4.0
% 35
= 2 -
- E A
§ = T F
= £ 25
Q. @
o E 2.0
- -
) ‘® 1.5
£ e I
o 5 10
]
o 05

0.0 .
25 50 75 100 125 150
Tc, Case Temperature, 'C Tec, Case Temperature, C
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STP4AN150-CN

1500V 3A N-Channel Enhancement Mode MOSFET

Figure 4. Output Characteristics Figure5. Rdson vs Gate Voltage
- B . O 1T T T
PULSE DURATION =100 S | | |(Ves=1oV fifi {iii]iii|iii]| PULSEDURATION =100 uS
° 2.8[DUTY FACTOR =0.5% MAX " = fili[iii|iii]|iii| DUTYFACTOR =0.5% MAX
2 ltc=sT Rp e e R (DL &
524 Y | ‘:‘:‘?¢¢¢ = 3 | IR R R o
SRREE i = e fevijioepren i fiii)ii
<20 — — : " il fia i i i fiai i
8 BV BRRRER E XN
=16 ; : s 4 Y |35 I O O O O A
3 o | lifilesoa) | [
£ 12 A i SRS R B EEEEEERERE
® L= NV il iiiliiiliiiliii
1 [} : & jld=1.6A : v |2z |2 ) Ed sl | oE
Qo3 ) ! = (Al E LA AL Ll L
5 LT B T e
" 04 S
P i
0 bttt ol J i i iiiiiiifiii]iiifiii
0 5.0 10 16 20 4 6 8 10 12 14 16 18 20
Vds, Drain-Source Voltage, Volts Vgs, Gate-Source Voltage, Volts
Figure 6. Peak Current Capability
1.0E+02 - — pe— > = o=
; — wsconoscce e e
o N MAY LIMIT CURRENT IN  AREEATT A k)
E S e i o THIS REGION |
- Vs ' _,N[ [150 ‘I‘(']
E  1.0E+01 N 125
0 S
=
L ——
-
O
-
3 1.0E+00
o
£
=
1.0E-01
10.0E-6 100.0E-6 1.0E-3 10.0E-3 100.0E-3 1.0E+0 10.0E+0
t, Pulse Width, Seconds
Figure7. Transfer Characteristics Figure 8. Unclamped Inductive Switching
Capability
o SATTTT———— , - vd 1.E+01 — T
o [ PULSE DURATION =10 S e R 4 1
€ 72|puTYFACTOR = 0.5% MAX I N
o i [s2sc  [A 7 b B
o VDs=15V (= 1Ay '3 B W i
g ] P STARTING Ty =
3 [+175c | €
O a8} - —— e
2 5
5 a6 o EO = sTARTINGTi= 150
4 7 E
° / g
S 24 / -]
E s 4
- 12F If R= 0: tAV= (L > 1AS)/(1.3BVDSS-VDD) .
Q v, [ IFRO: tAV= (L/R) In[IAS X R)/(1.3BVDSS-VDD)+1] W
E o R equals total Series resistance of Drain circuit ‘.\ \\\
0 IR R R P 14
3.0 4.0 5.0 6.0 7.0 8.0 1E01 ! : : .
1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01

Vgs, Gate to Source Voltage, Volts

www.chipnobo.com

tav, Time in Avalanche, Seconds
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1500V 3A N-Channel Enhancement Mode MOSFET

Bvdss, Drain to Source Breakdown Rds(on), Ohms

Capacitance, pF

Figure9. Drain to Source ON
Resistance vs Drain Current

15 |- ‘ |

" PULSE DURATION = 10 puS
DUTY FACTOR = 0.5% MAX
TC=25T
I

. ,/
/ Ves = 10V

6.0 ,—/
_—-—‘"
3.0
1.0 2.0 3.0 4.0 5.0 6.0
Id, Drain Current, Amps
Figure 11.Breakdown Voltage vs
- Temperature
1.15
S Pai
=110 i
£ .
&= -
2 1.05 TH
@
f=2]
g 1.00
S
0.05 L
,// i cYes=OV.
090 INANF - o |D= 250 HA

-75 -50 -25 0 25 50 75 100 125 150

Tj, Junction Temperature, C

Figure13. Capacitance vs Vds

1E+5

Ves=0V, f=1MHz,
Ciss = Cgs + Cgd.,
Coss Cds + Cgd,
Crss=Cgd

1.E+4 1

Ciss

1.E+3

1642 ==

1.E+1

1E-01 1.E+00 1.E+01 1.E+02

Vds, Drain to Source Voltage, Volts

1.E+03

www.chipnobo.com

Rds(on), Drain to Source ON Resistance,
Normalized

Vgs(th), Normalized

Vgs, gate to source voltage (v)

Figure 10. Rdson vs Junction
Temperature

PULSE DURATION =10 1S /
DUTY FACTOR = 0.5% MAX p

Ves =10V, Io = 1.5A /
1.25 | /
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(4]
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080 bt
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Tj, Junction Temperature, 'C

Figure12.Threshold Voltage vs
Temperature

105 E=ZSE

0.75 \

N

75 00 250 25 50 75 100 125 150
Tj, Junction Temperature, C

Figure 14 .Typical Gate Charge

10

/

0 K

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Qg, Total gate charge (nC)
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ChipNobo Co., Ltd 1500V 3A N-Channel Enhancement Mode MOSFET

Test circuits and waveforms

B R FIIRE

D.U.T. +

::|_ Vbs

T:%EH{ L

/tfc @ Driver — Vpo
* dv/dt controlled by Rg

Same Type * Isp controlled by pulse period
Ves asD.U.T. * D.U.T.-Device Under Test

&
Fig. 1.1 Peak Diode Recovery dv/dt Test Circuit

Ves [ Peiod — ¥ . _PW.
(Driver) |¢&——— PW. Period

V(;5= 10V

((C
))

I, Body Diode Forward Current

Isp )

(D.UT) \ \ dildt
Fd

VA TN

Body Diode Reverse Current

Body Diode Recovery dvdt

y |
e 'R T l

¢ |
JJ

Body Diode Forward Voltage Drop
Fig. 1.2 Peak Diode Recovery dv/dt Waveforms

9/11

www.chipnobo.com



f ChrpNobo

STP4N150-CN

ChipNobo Co., Ltd 1500V 3A N-Channel Enhancement Mode MOSFET

D.U.T.

Fiov

Fig. 2.1 Switching Test Circuit

_\ |Same Type
| asD.U.T.
|

5
::I_ DUT

Fig. 3 . 1 Gate Charge Test Circuit

RD /l: v
AA | 9 — Voo

10V I DU.T.
"'IzJ“

Fig. 4.1 Unclamped Inductive Switching Test Circuit

www.chipnobo.com

Vos 50% = F
10%
GS
Loon) bmF
>‘ | >| P >(

Fig. 2.2 Switching Waveforms

A
£

10V

<— Qgs—»€— Qgp—>»

Vg

Charge

Fig. 3.2 Gate Charge Waveform

BVpss

— ¢, — Time

Fig. 4.2 Unclamped Inductive Switching Waveforms
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ChipNobo Co., Ltd 1500V 3A N-Channel Enhancement Mode MOSFET

NOTICE

The information presented in this document is for reference only. Involving product optimization and productivity improvement, ChipNobo
reserves the right to adjust product indicators and upgrade some technical parameters. ChipNobo is entitled to be exempted from liability
for any delay or non-delivery of the information disclosure process that occurs.

A HIREERREEE, W= RIIANEFENE, ChipNobo BRUEEE = RIEMNEID RASHIAR, FEIMERKEIEFEERN
BRBEEARER, ChipNobo BikGE=N.

The product listed herein is designed to be used with residential and commercial equipment, and do not support sensitive items and
specialized equipment in areas where sanctions do exist. ChipNobo Co., Ltd or anyone on its behalf, assumes no responsibility or liability for
any damages resulting from improper use.

AR R SRR E HER, ASOFmaHIRXASURINEFEHIRE, ChipNobo BIRATIEENTR, WERZERMmIERAYET
REFFIBHITHIE.

For additional information, please visit our website http://www.chipnobo.com, or consult your nearest Chipnobo sales office for further
assistance.

RTEESER, HHAEAIRRE http://www.chipnobo.com, EUEIEEERILAT Chipnobo HEIELLBRGH—LHEE.
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