NTMFD4C20N

MOSFET - Power, Dual,
N-Channel, SO8SFL

30 V, High Side 18 A/ Low Side 27 A

ON Semiconductor®

Features www.onsemi.com
Co—-Packaged Power Stage Solution to Minimize Board Space

o Minirm .
Minimized Parasitic Inductances V(BR)DSS Rps(on) MAX Ip MAX
o i .
Optimized .DEVICCS to Reduce Power Losses 73mO @10V
® These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS Q1 Top FET 18A
Compliant 30V 108 MQ @ 4.5V
Q2 Bottom 34mQ @10V
Applications FET 27A
e DC-DC Converters 30V VA
o .
System Voltage Rails D10 2 3,4, 9

® Point of Load

S1/D2 (10)

S2(5,6,7)

PIN CONNECTIONS

(Bottom View)

MARKING
DIAGRAM

o

DFN8
CASE 506BX

1

4C20N = Specific Device Code

A = Assembly Location
Y = Year

w = Work Week

2z = Lot Traceability

ORDERING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 5 of this data sheet.
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NTMFD4C20N

MAXIMUM RATINGS (T, = 25°C unless otherwise stated)

Parameter Symbol Value Unit
Drain-to—Source Voltage Q1 Vpss 30 \%
Drain-to-Source Voltage Q2
Gate-to-Source Voltage Q1 Vas 120 \%
Gate-to—-Source Voltage Q2
Continuous Drain Current Rgya (Note 1) Ta = 25°C Q1 Ip 12
Ta =85°C 8.6
Ta =25°C Q2 18 A
Ta =85°C 13
Power Dissipation Ta =25°C Q1 Pp 1.88 W
ROJA (Note 1) a2 e
Continuous Drain Current Rgya < 10 s (Note 1) Ta =25°C Q1 Ip 18.2
Ta =85°C 134
Steady Ta =25°C Q2 27.4 A
State Ta = 85°C 19.8
Power Dissipation Ta =25°C Q1 Pp 4.37 w
Rgja <10 s (Note 1) o 76
Continuous Drain Current Ta=25°C Q1 Ip 9.1
Roua (Note 2) Ta=85°C 6.6
Ta=25°C Q2 13.7 A
Ta'=85°C 9.9
Power Dissipation Ta=25°C Q1 Pp 1.09 w
Rgya (Note 2) az vy
Pulsed Drain Current TA =25°C Q1 Iom 55 A
tp.= 10 us Q2 a2
Operating Junction and Storage Temperature Q1 Ty, TsTg -55 to +150 °C
Q2
Source Current (Body Diode) Q1 Is 4.0 A
Q2 4.2
Drain to Source.DV/DT dv/dt 6 V/ns
Single Pulse Drain-to—-Source Avalanche Energy (T, = 25C, Vpp IL =18 Ak Q1 EAS 16 mdJ
=50V, Vgg=10V,L=0.1 mH, Rg = 25 Q) =29 A e e "
Lead Temperature for Soldering Purposes T 260 °C
(1/8” from case for 10 s)

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

1. Surface-mounted on FR4 board using 1 sq-in pad, 2 oz Cu.

2. Surface-mounted on FR4 board using the minimum recommended pad size of 100 mm?2.
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NTMFD4C20N

THERMAL RESISTANCE MAXIMUM RATINGS

Parameter FET Symbol Value Unit
Junction-to—Ambient — Steady State (Note 3) Q1 Roua 66.5
Q2 63.3
Junction-to-Ambient — Steady State (Note 4) Q1 Roua 114.3
Q2 108.7
Junction-to—Ambient — (t < 10 s) (Note 3) Q1 Roua 28.6 oW
Q2 27.2
Junction-to-Case — (Drain) Q1 Reuc 5.4
Q2 3.7

3. Surface-mounted on FR4 board using 1 sq-in pad, 2 oz Cu.
4. Surface-mounted on FR4 board using the minimum recommended pad size of 100 mm?2.

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter I FET | Symbol Test Condition I Min I: Typ | Max | Unit |
OFF CHARACTERISTICS
Drain-to—Source Breakdown Q1 V(BR)DSS Vgs =0V, Ip =250 nA 30 \%
Voltage
g Q2 Vgs =0V, Ip=1mA 30
Drain-to—Source Breakdown Q1 V(BR)DSS/ 14.5 mV/°C
Voltage Temperature Coefficient 'I) J
Q2 12
Zero Gate Voltage Drain Cur- Q1 Ibss Vgs=0V, Ty=25°C 1 uA
rent Vpg =24 V
Ty=\125°C 10
Q2 Vaggi=0.V, Ty=25C 10
Vpg=24 V.
Gate-to-Source Leakage Cur- Q1 lgss Vpsg =0V, Vgg=+20 V +100 nA
rent
Q2 +100
ON CHARACTERISTICS (Note 5)
Gate Threshold Voltage Q1 Vas(rh) Vs = Vps, Ip = 250 uA 1.3 21 \'%
Q2 1.3 2.1
Negative Threshold Tempér= Qf Veshy 47 mV/°C
ature Coefficient T
Q2 5.1
Drain-to—-Source)On Resist- Q1 Rbs(on) Vgs =10V Ip=10A 5.8 7.3
ance
Vgs =45V Ib=10A 8.7 10.8
me
Q2 Vgs=10V Ib=20A 2.7 3.4
Vgs =45V Ib=20A 4.0 5.2
Forward Transconductance Q1 oFs Vps=15V,Ip=10A 43 S
Q2 68

5. Pulse Test: pulse width < 300 us, duty cycle < 2%.
6. Switching characteristics are independent of operating junction temperatures.

www.onsemi.com
3

Downloaded from AFFOW.Com.


%20http://www.onsemi.com/
http://www.arrow.com

NTMFD4C20N

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter | FET | Symbol | Test Condition | Min | Typ | Max | Unit |
CHARGES, CAPACITANCES & GATE RESISTANCE
: Qf 970
Input Capacitance Q2 Ciss 1950
Q1 430
Output Capacitance Q2 Coss Vgs=0V,f=1MHz, Vpg =15V 990 pF
. Qf 125
Reverse Capacitance a2 Cgss 0
Q1 9.3
Total Gate Charge o2 Qgrom -
Q1 1.6
Threshold Gate Charge o2 Qg(tH) v
o Vas =45V, Vpg=15V;Ip=10A v nC
Gate-to-Source Charge Q2 Qgs R
, Qf 4.2
Gate-to-Drain Charge Q2 QgD 3.0
Q1 19
Total Gate Charge a2 Qgrom Vgs =10V, Vpg = 15V;lp = 10A 3 nC
SWITCHING CHARACTERISTICS (Note 6)
. Qf 9.0
Turn-On Delay Time a2 td(oN) »
Q1 33
Rise Time tr
Q2 Vis§=45V, Vps'= 15V, 32
o Ip=15AR5=3.0Q 15 ns
Turn-Off Delay Time 02 ta(OFF) 0
Qi1 5.0
Fall Time a2 1 5.0

SWITCHING CHARACTERISTICS (Note6)

Qi 6.0
Turn-On Delay Time t
y 2 d(ON) 8.0
Q1 26
Rise Time tr
Q2 Vgs = 10V, Vps = 15V, 26 .
Q1 Ip=15A,Rg=3.0Q 18 S
Turn-Off Delay Time t
y Q2 d(OFF) o5
Q1 4.0
Fall Time t
Q2 4.0

DRAIN-SOURCE DIODE CHARACTERISTICS

o Ves =0V, T, =25°C 0.75 1.0
ls=3A T,=125°C 0.62
Forward Voltage Vsp N v
- Vs =0V, Ty=25°C 045 | 070

5. Pulse Test: pulse width < 300 us, duty cycle < 2%.
6. Switching characteristics are independent of operating junction temperatures.
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NTMFD4C20N

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter | FET | Symbol | Test Condition | Min | Typ | Max | Unit |
DRAIN-SOURCE DIODE CHARACTERISTICS
Q1 23
Reverse Recovery Time f
y Q2 RR 38
Q1 11.6
Charge Time ta ns
Q2 Vs = 0V, dig/dy = 100 Alus, Ig = 18.6
Q1 30A 11.4
Discharge Time tb
Q2 19.4
Q1 10
Reverse Recovery Charge Q nC
y 9 Q2 RR 25

PACKAGE PARASITIC VALUES

Q1 0.38

Source Inductance Ls nH
Q2 0.65
Q1 0.054

Drain Inductance Lp nH
Q2 0.007

Ta=25°C

Q1 1.5

Gate Inductance Lg nH
Q2 1.5
Q1 0:3 10 2.0

Gate Resistance Rg Q
Q2 0.3 1.0 2.0

5. Pulse Test: pulse width < 300 us, duty cycle < 2%.
6. Switching characteristics are independent of.operating junction temperatures.

ORDERING INFORMATION

Device Package Shipping’
NTMFD4C20NT1G DFN8 1500 / Tape & Reel
(Pb=Free)

tFor information on tape and reel specifications/.including-part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brachure, BRD8011/D.
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NTMFD4C20N

TYPICAL CHARACTERISTICS - Q1
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TYPICAL CHARACTERISTICS - Q1
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NTMFD4C20N

TYPICAL CHARACTERISTICS - Q1
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NTMFD4C20N

TYPICAL CHARACTERISTICS - Q2
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NTMFD4C20N

3000

TYPICAL CHARACTERISTICS - Q2
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NTMFD4C20N

TYPICAL CHARACTERISTICS - Q2

100 ———F—— i —R———— 5 S——— — — 8 ———— i ———R—— S 1 S— —— — S S . S———S— S S 5 8 — —— — o
Duty Cycle = 50% ——
10 20% =
10% i
= - 5%
% | 2% L]
< TE= —
= .
"
! ~
0.1
! L
0.01 Single Pulse
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000
PULSE TIME (sec)
Figure 28. Thermal Response
120 100
"]
N
100 . ;
< ™ ™
e S
80 Pa = N TN Ta=25°C
_ / i N
D / i Ta=85C | N N
o 60 310 > No
L / O ~
(O] /‘ P N~
40 =
[a] ™
j(e)
20 /
0 1
0 10 20 30 40 50 60 70 80 1.E-07 1.E-06 1.E-05 1.E-04 1.E-03
Ip (A PULSE WIDTH (SECONDS)
Figure 29-Ggs vs. Ip Figure 30. Avalanche Characteristics

www.onsemi.com
11

Downloaded from AFFOW.COmM.


%20http://www.onsemi.com/
http://www.arrow.com

onsemi A CAsE DENSIONS

DFN8 5x6, 1.27P Dual Flag (SO8FL-Dual-Asymmetrical)
CASE 506BX
ISSUE D

1 DATE 24 JUN 2014
SCALE 2:1

2x NOTES:

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994.
O 2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED
«— D BETWEEN 0.15 AND 0.25 MM FROM THE TERMINAL TIP.

4. COPLANARITY APPLIES TO THE EXPOSED PADS AS WELL AS THE

D1 B TERMINALS.
“ > 2X 5. DIMENSIONS b AND L ARE MEASURED AT THE PACKAGE SUR-

NOTE 6

FACE
716 5 O] 020 |C 6. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD FLASH,
— T PROTRUSIONS, OR GATE BURRS.

] o

7. SEATING PLANE IS DEFINED BY THE TERMINALS. Al IS DEFINED
AS THE DISTANCE FROM THE SEATING PLANE TO THE LOWEST
POINT ON THE PACKAGE BODY.

" El E 4X MILLIMETERS
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- - A = Assembly Location
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& 010 |C|A I BI W = Work Week
0.05 | C| NOTE 3 7z = Lot Traceability
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to device data sheet for actual part
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SOLDERING FOOTPRINT*
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*For additional information on our Pb—Free strategy and soldering
details, please download the onsemi Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
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