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NMOS 40V/20A/PMOS -40V/-20A NPM4614PD6A

LM Features

¢ GHAETIZHRAR Advanced Trench Technology °D
¢ BIRHRETT Super Low Gate Charge
¢ B{X Ron SEE BT High Density Cell Design for Ultra Low Rdson !
¢  RoHS =& RoHS Product OJ —
G
os

Rz R 4ta Applications

¢® HEHAFX Load Switching

& BKEEIEHIEE PWM

€ DC/DC #:#rzE DC/DC Converter

& SHAX High Frequency Switching

XS E5FE(SE Key Performance and Package Parameters

PDFN5x6
Fais i TR EAR R E TR 7R SiEEHE
Part No. Package Vbs Ip Roson) Typ.
40V 20A 14.5mQ @ vgs =10V
NPM4614PD6A PDFN5x6
-40V —20A 27mQ @ Vgs =10V
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RAEEME Maximum Ratings

B8 s BB BB gafip
Parameter Symbol NMOS PMOS Unit
iR RR B R BB E
. Vbs 40 -40 Vv
Drain to Source Voltage
B e MR B R
e Vas +20 +20 v
Gate to Source Voltage
ELLRAR IR
Drain Current-Continuous, Limited by Tvjmax | A
D
TC=25°C 20 -20
TC=100°C 12.5 -12.5
RABKHIRAR R
Pulse Drain Current® IDpuls 40 -40 A
PW=<300us,Duty Cycle<2%
ZHREEMBR
Diode Forward Current, Limited by Tvjmax Is/Ism 20/40 -20/-40 A
TC=25°C
T hEE Eg A&
%HZKIEFEIHH BEE Eas 16 25 mJ
Single Pulsed Avalanche Energy®
RAFEMINE
Maximum Power Dissipation
Po w
TC=25C 24 24
TC=100°C 9.6 9.6
&R
) . T -55...+150 -55...+150 °C
Operating Junction Temperature
EFEmRE
Tstg -55...+150 -55...+150 °C
Storage Temperature
I=—yl=| JB &
EﬁrEJ.LF;ﬁnmE ' 260 260 oC
Maximum Soldering Temperature

@ BAEERRSLERE Pulse width limited by maximum junction temperature
@ EAS MR £4(Tu=25°C): NMOS: Vop=20V, IAr=8A, L=0.5mH, Rg=250/ PMOS: Vbp=-20V, Iar=-10A, L=0.5mH, Rg=25Q

HPEEFY Thermal Resistance

S s BE (&RX) ==X {7)

Parameter Symbol Max. Value Unit
ERNEFAME
BT , ReJC 5.2 °C /W
Thermal Resistance Junction to Case
SRR IEHRE
ARSI , , Reua 50 °C /W
Thermal Resistance Junction to Ambient®

(3 Device on 40mm x40mm x 1.5mm epoxy PCB FR4 with 6cm? (one layer, 7um thick) copper area for drain connection.

PCB is vertical in still air.
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NMOS BS54 Electrical Characteristics (Ty = 25°C unless otherwise
noted)

=] &S Wi 5 A value B
Parameter Symbol Conditions Min. Typ. Max. Unit
WREERE
. BVbss Ves=0V, Ip=250uA 40 - - Vv
Drain to Source Breakdown Voltage
Vbs= 40V, Ves=0V
BHE TRRRER ’
SEMET RRRER . Ibss T1=25°C i i 1 LA
Zero Gate Voltage Drain Current
Ts=150°C 100
*&: =EE,:t
RRRR loss Vbs=0V, Ves=220V . - +100 | nA
Gate to Source Leakage Current
HERBE
VGS(th) Vbps=Ves, ID=250pA 1 - 2.2 Vv
Gate Threshold Voltage
HASIEER VGes=10V, Ip=10A - 14.5 18.5 mQ
Rps(on
Drain to Source On-State Resistance o VGs=4.5V, [p=5A - 20 28 mQ
EEAER
,r'ﬂ " Vsp Is=4A, Ves=0V - 0.8 1.2 v
Diode Forward Voltage
EETINEERS
" , Ciss : 927 : oF
Input Capacitance
HHEE Vbs=20V
|
s Coss VGs=0V : 74 i oF
Output Capacitance
P f=1MHz
REERER
. Crss - 64.7 - pF
Reverse Transfer Capacitance
MRk EE s S8
= Qe - 20.1 -
Total Gate Charge Vos=20V
N DS=
MR- R AR BB fa
Qss Ves=10V - 2.39 - nC
Gate to Source Charge
R R 05108
R Qed - 5.57 -
Gate to Drain Charge
FF BR8]
. td(on) - 9 _
Turn-On Delay Time
LEFESE
. . tr T)=25°C - 10 -
Rise Time
BRI Vbb=20V, Ip=10A ns
NN
BRI td(off Ves=10V, Re=30 : 34 :
Turn-Off Delay Time
TREETIE]
. tf - 6 ,
Fall Time
R AR E B8]
. trr - 16 - ns
Reverse Recovery Time .
IF=10A, di/dt=150A/us
R B RE B IE 0 9 ne
r - -
Reverse Recovery Charge
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NMOS FiE#iZ% Characteristic Curve
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Figure 1. Typical Output Characteristics Figure 2. Typical Output Characteristics
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Figure 3. Typical Transfer Characteristics Figure 4. Ros(on) vs. Ip
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Figure 5. Ros(on) vs. TJ Figure 6. Rps(on) vs. VGs
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Vs, Drain to Source Voltage (V) Qz, Gate Charge (nC)
Figure 7. Capacitance vs. Vbs Figure 8. Gate Charge Characteristic
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Figure 9. Diode Forward Characteristic Figure 10. Safe Operating Area
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Normalized Thermal Response

Figure 11. Normalized Maximum Transient Thermal Impedance

Notes:
Pulse Test: Pulse Width<380us, Pulse Delay<200us.
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PMOS BES %Y Electrical Characteristics (Ts = 25°C unless otherwise
noted)

mA ©s Wi 5 A value By
Parameter Symbol Conditions Min. Typ. Max. Unit
R EFERE
. BVbss Ves=0V, Ip=-250pA -40 - - Vv
Drain to Source Breakdown Voltage
Vps=-40V, Ves=0V
BHE TRRRER ’
EMETRRRER . Ibss T1225°C ) ) 1 UA
Zero Gate Voltage Drain Current
T)=150°C -100
*&: :EE,:t
R R loss Vbs=0V, Ves=120V - - +100 | nA
Gate to Source Leakage Current
H{EBE
VGS(th) Vps=Ves, I0=-250pA -1 -2.2 Vv
Gate Threshold Voltage
HASIEER VGs=-10V, Ip=-10A - 27 35 mQ
. . Rbs(on)
Drain to Source On-State Resistance ( VGs=-4.5V, Ip=-5A - 33 45 mQ
EEAERE
T Vsp Is=-4A, VGs=0V ; 0.8 1.2 v
Diode Forward Voltage
EETNEEES
” . Ciss : 1286 : oF
Input Capacitance
N — Vbs=-20V
RHBA
. Coss Ves=0V - 107 - pF
Output Capacitance
REERES Rz
TESE2S
b . Crss - 98 - pF
Reverse Transfer Capacitance
iRk EE S8
= Qe - 23.4 -
Total Gate Charge Vos=20V
- DS=-
MR- AR BB fa
Qss Ves=-10V - 3.1 - nC
Gate to Source Charge
R o5~ 104
R Qd : 2.8 :
Gate to Drain Charge
FF BR8]
. td(on) - 10 -
Turn-On Delay Time
LEFESE
o tr Ts=25°C - 8 -
Rise Time
BRI Vop=-20V, Ip=-10A ns
=N
= , td(off Ves=-10V, R6=3.30 i 24 i
Turn-Off Delay Time
TREETIE]
. tf - 9 .
Fall Time
R AtRE B a]
. Trr - 21 - ns
Reverse Recovery Time .
IF=-10A, di/dt=150A/us
R ERE B
Qrr - 11 - nC
Reverse Recovery Charge
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PMOS $5{ifphZk Characteristic Curve
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Figure 1. Typical Output Characteristics Figure 2. Typical Output Characteristics
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Figure 3. Typical Transfer Characteristics Figure 4. Rps(on) vs. I
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Figure 5. Rps(on) vs. TJ Figure 6. RDS(on) vS. VGS
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Figure 7. Capacitance vs. Vbs Figure 8. Gate Charge Characteristic
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Figure 9. Diode Forward Characteristic Figure 10. Safe Operating Area
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Figure 11. Normalized Maximum Transient Thermal Impedance
Notes:

Pulse Test: Pulse Width<380us, Pulse Delay<200us.
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M2 R~FMechanical Data:PFN5%6

D3

vy

Dimensions In Millimeterer
Symbol MIN TYP MAX
A 0.900 1.000 1.100
Al 0.254 REF.
A2 0~0.05
D 4.824 4.900 4.976
D1 1.605 1.705 1.805
D2 0.500 0.600 0.700
D3 4.924 5.000 5.076
E 5.924 6.000 6.076
El 3.375 3.475 3.575
E2 5.674 5.750 5.826
b 0.350 0.400 0.450
e 1.270 TYP.
L 0.534 0.610 0.686
L1 0.424 0.500 0.576
L2 1.800 REF.
k 1.190 1.290 1.390
H 0.549 0.625 0.701
0 8° 10° 12°
¢ 1.100 1.200 1.300
d 0.100
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