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MOSFET — Dual N-Chal‘ll‘I6|, Pin 1 Pin 1
POWERTRENCH®

60V, 8.2A, 17 mQ
FDMC89521L

General Description
This device includes two 60 V N—Channel MOSFETs in a dual
Power 33 (3 mm x 3 mm MLP) package. The package is enhanced for WDFNS8 3x3, 0.65P
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exceptional thermal performance. CASE 511DG
Features
® Max rpsion = 17 mQ at Vgs = 10V, Ip = 8.2 A MARKING DIAGRAM
® Max Ips(on) = 27mQatVgs=45V,Ip=6.7A Py
® Termination is Lead—free $Y&Z&28K
. . FDMC
® These Devices are RoHS Compliant 89521L
Applications
® Battery Protection $Y - onsemi Logo
® [ oad Switching &z = Assembly Plant Code
® Bridee Topologies &2 = Numeric Date Code
& polog &K = Lot Code
FDMC89521L = Specific Device Code
MOSFET MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
Symbol Parameter Ratings | Units
PIN ASSIGNMENT
Vbps [Drain to Source Voltage 60 \%
Vas |Gate to Source Voltage +20 v _ _BottomDrain1 Contact |
|
Ib Drain Current A G1 J a I_8- Gz
- Continuous Ta=25°C (Note 1a) 8.2 _ _
~ Pulsed 40 St [2Vt o1 /] s2
Eas |Single Pulse Avalanche Energy (Note 3) 32 mJ _ . ez _
Power Dissipation Tg=25°C 16 St 3, o] s2
Po w -
P Dissipati Ta= 25° Note 1 1. = =
ower Dissipation T,=25°C (Note 1a) 9 s1 [4 |5 S2
TJ, TsTG |Operating and Storage Junction Temperature -55 to °C ~* BottomDrain2 Contact |
Range +150
Stresses exceeding those listed in the Maximum Ratings table may damage the N-Channel MOSFET

device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.

ORDERING INFORMATION
THERMAL CHARACTERISTICS See detailed ordering and shipping information on page 6 of

this data sheet.

Symbol Parameter Ratings | Unit
ReJc  |Thermal Resistance, Junction-to-Case 8.0 °C/W
ReJa  |Thermal Resistance, Junction-to—Ambient 65 °C/W
(Note 1a)
ReJA  |Thermal Resistance, Junction-to—Ambient 155 °C/W
(Note 1b)
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FDMC89521L

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)

Parameter Test Conditions | Symbol | min. | 1yp. | Max. | unit |
OFF CHARACTERISTICS
BVpss Drain to Source Breakdown Voltage Ip=250 pA,Vgs=0V 60 \Y
ABA\{I_DSS Breakdown Voltage Temperature Coefficient Ip = 250 pA, referenced to 25°C 30 mV/°C
J
Ibss Zero Gate Voltage Drain Current Vps=48V,Vgg=0V 1 A
lgss Gate to Source Leakage Current Vgs=120V,Vps=0V +100 nA
ON CHARACTERISTICS
Vasith) Gate to Source Threshold Voltage Vgs = Vps, Ip = 250 pA 1 1.9 3 V
AVgs(th) | Gate to Source Threshold Voltage Ip = 250 pA, referenced to 25°C -6 mV/°C
AT, Temperature Coefficient
rDS(on) Static Drain to Source On Resistance Vgs=10V,Ip=82A 13 17 mQ
Ves=45V,Ip=6.7A 21 27
Vgs=10V,Ip=8.2A, Ty =125°C 20 26
gFs Forward Transconductance Vpp=10V,Ip=82A 28 S
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=30V,Vgs=0V 1228 1635 pF
Coss Output Capacitance f=1 MRz 243 325 pF
Crss Reverse Transfer Capacitance 10 15 pF
Rq Gate Resistance 0.7 Q
SWITCHING CHARACTERISTICS
td(on) Turn-On Delay Time Vpp=30V,Ip=8.2A, 7.9 16 ns
t, Rise Time Vas=10V. Raen=60 2.1 10 ns
td(off) Turn-Off Delay Time 18 33 ns
t Fall Time 1.7 10 ns
Qq Total Gate Charge Vgs=0Vto10V,Vpp =30V, 17 24 nC
Ib=82A
Vgs=0Vto4.5V,Vpp=30V, 7.9 12 nC
Ib=82A
Qgs Gate to Source Charge Vpp=30V,Ip=8.2A 3.8 nC
Qqd Gate to Drain “Miller” Charge 1.9 nC
DRAIN-SOURCE DIODE CHARACTERISTICS
Vsp Source to Drain Diode Forward Voltage Vgs=0V,Ig=82A (Note 2) 0.85 1.3 \
Vgs=0V,Ig=1.6 A (Note2) 0.75 1.2
tr Reverse Recovery Time IF=8.2 A, di/dt = 100 A/us 25 40 ns
Qr Reverse Recovery Charge 11 20 nC

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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FDMC89521L

NOTES:
1. Rgya is determined with the device mounted on a 1 in2 pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Rgyc is guaranteed
by design while Rgca is determined by the user’s board design.

a. 65°C/W when mounted on

b. 155°C/W when mounted on
a 1in2 pad of 2 oz copper

a minimum pad of 2 oz copper

2. Pulse Test: Pulse Width < 300 us, Duty cycle < 2.0%.
3. Eagof 32 mJ is based on starting Ty =25°C, L =1 mH, Iag=8A, Vpp=54V, Vgs =10 V. 100% tested at L = 3 mH, Iag = 5.4 A.
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NORMALIZED DRAIN TO SOURCE

ON-RESISTANCE I, DRAIN CURRENT (A)

Ip, DRAIN CURRENT (A)

FDMC89521L

TYPICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
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Figure 1. On-Region Characteristics
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Figure 3. Normalized On-Resistance
vs. Junction Temperature
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Figure 5. Transfer Characteristics
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Figure 2. Normalized On-Resistance vs.
Drain Current and Gate Voltage
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Figure 4. On-Resistance vs. Gate to
Source Voltage
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Figure 6. Source to Drain Diode Forward
Voltage vs. Source Current
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Vgs, GATE TO SOURCE VOLTAGE (V)

Ias, AVALANCHE CURRENT (A)

PPk) PEAK TRANSIENT POWER (W)

FDMC89521L

TYPICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (continued)
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Figure 7. Gate Charge Characteristics Figure 8. Capacitance vs. Drain
to Source Voltage
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Figure 9. Unclamped Inductive Switching Figure 10. Maximum Continuous Drain
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Figure 11. Single Pulse Maximum Power Dissipation
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FDMC89521L

TYPICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (continued)

2 T T T T T TTTT T T T T T 1777
5] 1 DUTY CYCLE-DESCENDING ORDER \ \ \
pd t —
< E——|
a 1 1
L D=05 —
o _ ’/-’—
s 0.2 =
- 01 = O == =1 =
< — 005 e
% —— 0.02 = —
| L — 001 —THH— ot
= — i t
2
a 0.01 =1
N NOTES:
3:' SINGLE PULSE Duty Factor: D =t /1,
E Roua = 155°C/W Peak Ty = Ppm x Zgga X Roga + TA 11
o 0.001 RN | ‘H | LI | | 11
4 — _ _
P 10° 1072 107" 10 100 1000
<
N t, RECTANGULAR PULSE DURATION (s)
Figure 12. Junction-to-Case Transient Thermal Response Curve
ORDERING INFORMATION
Device Device Marking Package Type Shipping’
FDMC89521L FDMC89521L WDFNS8 3x3, 0.65P 3000 / 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 Brochure, BRD8011/D.

POWERTRENCH is registered trademark of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other

countries.
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MECHANICAL CASE OUTLINE ON Semiconductor®
PACKAGE DIMENSIONS

WDFNB8 3x3, 0.65P
CASE 511DG
ISSUE A
DATE 12 FEB 2019

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 2009.

2. CONTROLLING DIMENSION: MILLIMETERS
PIN ONE

REFERENCE E 3. DIMENSION b APPLIES TO PLATED
TERMINALS AND IS MEASURED BETWEEN
015 AND 0.30MM FROM THE TERMINAL TIP.

4. COPLANARITY APPLIES TO THE EXPOSED

A3 PAD AS WELL AS THE TERMINALS.
TOP VIEW L _| [

- D - ’ : NOTES:

r ——r MILLIMETERS
DETAIL B Al DIM | MIN. | NOM. | MAX
A DETAIL B :
//10.10[C r A 0,70 0.75 0.80
Al 0.00 - 0.05
(& o.08[c] SEATING A3 0.20 REF
NOTE 4 SIDE VIEW b 0.30 0.35 0.40
—D2— 8X L b2 1.65 REF|
b - l— —as52— D2 245 2.50 2.55
<0.20),
’ rKa i E 290 | 300 | 310
| o ;755 E2 | 140 | 150 | 160
ex e2 [ ] i f obe 370 e 0.65 BSC
f . i ,_‘5] _t (uas) K 0.25 | ___ | ___
8X b I. « ﬂisa 1 | Fo202x K2 0.35 REF
[ L0l pas—f |E175-4 L 027 | 032 | 037
NaTE 3 MOUNTING FOOTPRINT L2 0163 REF
1 * For additional information on our Ph-an strategy nnd
- ‘_|: soldering detalls, please or
BDTTDM VIEW Solderlng nnd Mounting Techniques ReFeren:e Manunl
GENERIC
MARKING DIAGRAM*
o
XXXX
AYWWs=
XXXX = Specific Device Code
A = Assembly Location
Y = Year
WW = Work Week
. = Pb-Free Package
(Note: Microdot may be in either location)
*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “=”, may
or may not be present. Some products may
not follow the Generic Marking.
DOCUMENT NUMBER:| 98AON13623G Prited versons e unconoled sxeept ahen Samped ‘CONTROLLED COPY- mred.
DESCRIPTION:| WDFN8 3x3, 0.65P PAGE 1 OF 1

ON Semiconductor and \J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor reserves the right to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation special, consequential or incidental damages. ON Semiconductor does not convey any license under its patent rights nor the
rights of others.

© Semiconductor Components Industries, LLC, 2018 www.onsemi.com
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ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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