onsemi

MOSFET - Dual,
N & P-Channel,
POWERTRENCH®

N-Channel: 150 V, 2.4 A, 155 mQ
P-Channel: =150 V, -0.9 A, 1200 mQ

FDMC8097AC

General Description

These dual N and P-Channel enhancement mode Power MOSFETs
are produced using onsemi’s advanced POWERTRENCH process
that has been especially tailored to minimize on-state resistance
and yet maintain superior switching performance. Shrinking the area
needed for implementation of active clamp topology; enabling best

in class power density.

Features
Q1: N-Channel

® Max RDS(on) =155mQatVgs=10V,Ip=24 A
® Max Rpg(on) = 212 mQatVgs=6V,Ip=2A

Q2: P-Channel

® Max Rpg(on) = 1200 mQ at Vgs=-10V, Ip = -0.9 A
® Max Rpgs(on) = 1400 mQ at Vgs=-6 V, Ip = -0.8 A

® Optimised for Active Clamp Forward Converters
[ ]

Pb-Free, Halide Free and RoHS Compliant

Applications
® DC-DC Converter
® Active Clamp
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N-Channel
Vps MAX Rps(on) Ip MAX
150 V 155mQ @ 10V 24 A
212mQ @6V
P-Channel
Vps MAX Rps(on) Ip MAX
-150V 1200MQ @ -10V -09A
1400 MQ @ -6V

G2S2S8282
Top Bottom
WDFNS8 3.3 x 3.3, 0.65P
(Power 33)
CASE 511DG

MARKING DIAGRAM

ZXYYKK
FDMC
8097AC

(o]

Zz = Assembly Plant Code

XYY = 3-Digit Date Code Format

KK = 2-Alphanumeric Lot Run Traceability
Code

FDMC8097AC = Specific Device Code

PIN ASSIGNMENT

L Bottom Drain1 Contact _
G1 ]‘ 8] G2
s1 2w 7] s2
s1 [31% 6] s2
st 4} 5] s2
Bottom Drain2 Contact

ORDERING INFORMATION

Device Package Shipping’
FDMC8097AC WDFN8 3000/
(Pb-Free, Tape & Reel
Halide Free)

tFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specification
Brochure, BRD8011/D.

Publication Order Number:
FDMC8097AC/D
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FDMC8097AC

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

Symbol Parameter Q1 Q2 Unit
Vps Drain to Source Voltage 150 -150 \%
Vas Gate to Source Voltage +20 125 \Y,

Ip Drain Current Continuous (Note 5) Tg=25°C 6.3 -2.0 A
Continuous (Note 5) Tg =100°C 3.9 -1.2
Continuous Ta =25°C 2.4 (Note 1a) | -0.9 (Note 1b)
Pulsed (Note 4) 33 -8.8
Eas Single Pulse Avalanche Energy (Note 3) 24 6 mJ
Pp Power Dissipation for Single Operation Ta=25°C 1.9 (Note 1a) | 1.9 (Note 1b) w
Ta =25°C 0.8 (Note 1c) | 0.8 (Note 1d)
Tc = 25°C 14 10
Ty, TsTg Operating and Storage Junction Temperature Range -55to +150 °C

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.

THERMAL CHARACTERISTICS

Symbol Characteristic Q1 Q2 Unit
Roga Thermal Resistance, Junction-to—-Ambient 65 (Note 1a) 65 (Note 1b) °C/W
Roua Thermal Resistance, Junction—-to—Ambient 155 (Note 1c) | 155 (Note 1d)

RoJyc Thermal Resistance, Junction-to-Case 8.9 125

www.onsemi.com
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FDMC8097AC

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

Symbol Parameter | Test Condition | Type | Min | Typ | max | unit |
OFF CHARACTERISTICS
BVpss Drain to Source Breakdown Ip =250 uA, Vgs =0V Q1 150 - - \Y
Voltage Ip=-250 uA, Vgs =0V Q2 -150 - -
ABVpgs/ | Breakdown Voltage Temperature | Ip = 250 uA, referenced to 25°C Q1 - 98 - mV/°C
ATy Coefficient Ip = -250 A, referenced to 25°C Q2 - 122 -
Ibss Zero Gate Voltage Drain Current | Vpg =120V, Vgs=0V Q1 - - 1 uA
Vps=-120V,Vgs =0V Q2 - - -1
lgss Gate to Source Leakage Current | Vggs =120V, Vpg=0V Q1 - - +100 nA
Vgs=125V,Vps=0V Q2 - - +100

ON CHARACTERISTICS

Vasi(th) Gate to Source Threshold Vas = Vps, Ip = 250 pA Q1 2.0 3.1 4.0 \Y
Voltage Vas = Vps, Ip = -250 pA Q2 -2.0 -3.0 -4.0
AVgsth)/ | Gate to Source Threshold Ip = 250 uA, referenced to 25°C Q1 - -9 - mV/°C
ATy Voltage Temperature Coefficient | Ip = -250 uA, referenced to 25°C Q2 - -6 -
Rbs(on) Static Drain to Source Vgs=10V,Ip=24A Q1 - 124 155 me
On Resistance Vgs=6V,Ip=2A - 155 212
Vgs=10V,Ip=24A, T ;=125°C - 245 306
Vgs=-10V,Ip=-09A Q2 - 930 1200
Vgs=-6V,Ip=-08A - 1030 1400
Vgs=-10V,Ip=-09A, T, =125°C 1682 2171
dFs Forward Transconductance Vpp=10V,Ip=24A Q1 - 6.4 - S
Vpp=-10V,Ip=-09A Q2 - 0.75 -

DYNAMIC CHARACTERISTICS

Ciss Input Capacitance Q1 Q1 - 279 395 pF
Vps=75V,Vgs=0V,f=1MHz Q2 - 162 230

Coss Output Capacitance Q2 Q1 - 26 40 pF
Vps=-75V,Vgg =0V, f=1MHz Q2 - 13 25

Crss Reverse Transfer Capacitance Q1 - 1.4 5 pF

Q2 - 0.6 5

Rq Gate Resistance Q1 0.1 0.6 1.5 Q

Q2 0.1 3.3 8.3

SWITCHING CHARACTERISTICS

td(on) Turn-On Delay Time Q1 Q1 - 5.4 11 ns
Vpp=75V,Ip=24A, Q2 - 52 1
Vgs=10V,R =6Q
1 Rise Time s GEN Qi N 13 10 ns
Q2 Q2 - 1.6 10
- Vpp=-75V,Ip=-0.9A,
td(off) Turn-Off Delay Time - _ Q1 - 9.1 18 ns
Vas 10V, Rgen = 6 @ Q2 B Za 15
t Fall Time Q1 - 2.2 10 ns
Q2 - 6.3 13
Qgrom) | Total Gate Charge Vgs=0Vto10V | Q1 Q1 - 4.4 6.2 nC
Vgs=0Vto-10V | Vpp =75V, Q2 - 2.8 4.0
Ib=24A
Vgs=0Vto6V Q2 Q1 - 29 4.1 nC
Vgs=0Vto-6V |Vpp=-75V Q2 - 1.8 2.6
Ib=-09A
Qgs Gate to Source Charge Q1 Q1 - 1.3 - nC
Vpp =75V, Q2 - 0.8 -
Ib=24A
Qqq Gate to Drain “Miller” Charge Q2 Q1 - 1.0 - nC
Vpp=-75V Q2 - 0.7 -
Ib=-09A

www.onsemi.com
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FDMC8097AC

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

Symbol Parameter | Test Condition |Type| Min | Typ | Max | Unit |
DRAIN-SOURCE DIODE CHARACTERISTICS

Vsp Source-Drain Diode Forward Vgs =0V, Ig=2.4A (Note 2) Q1 - 0.8 1.3 \'%
Voltage Vgs =0V, Ig = -0.9 A (Note 2) Q2 - -0.9 -1.3
ter Reverse Recovery Time Q1 Q1 - 50 80 ns
IF=2.4A, di/dt = 100 A/s Q2 - 44 71
Qr Reverse Recovery Charge Q2 Q1 - 43 69 nC
Ir = -0.9 A, di/dt = 100 A/s Q2 - 68 109

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.

NOTES:

1. Rgya is determined with the device mounted on a 1in2 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
a 1in2 pad of 2 0z coppt

b) 65°C/W when mounted on
a1in2 pad of 2 oz copper.

c) 155°C/W when mounted on d) 155°C/W when mounted on
< B a minimum pad of 2 oz copper. il a minimum pad of 2 oz copper.

dspo

00000 gog g
00000 ogoey
ogsay 1)

2. Pulse Test: Pulse Width < 300 us, Duty cycle < 2.0%.

3. Q1: Eas of 24 mJ is based on starting Ty = 25°C, L=3mH, lag =4 A, Vpp =150V, Vgg = 10 V. 100% test at L = 0.1 mH, Iag = 14 A.
Q2: Eag of 6 md is based on starting Ty = 25°C, L=3mH, Ias = -2 A, Vpp =-150 V, Vgg = -10 V. 100% test at L = 0.1 mH, Iag = -8 A.

4. Q1: Pulsed Id please refer to Fig 11 SOA graph for more details.
Q2: Pulsed Id please refer to Fig 24 SOA graph for more details.

5. Computed continuous current limited to Max Junction Temperature only, actual continuous current will be limited by thermal &
electro-mechanical application board design.

www.onsemi.com
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Normalized
Drain to Source On-Resistance

Ip, Drain Current (A)

Ip, Drain Current (A)

FDMC8097AC

TYPICAL CHARACTERISTICS (Q1 N-CHANNEL)

(Ty = 25°C unless otherwise noted)
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Figure 1. On-Region Characteristics Figure 2. Normalized On-Resistance vs. Drain
Current and Gate Voltage
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Figure 3. Normalized On-Resistance Figure 4. On-Resistance vs. Gate to Source
vs. Junction Temperature Voltage
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Figure 5. Transfer Characteristics Figure 6. Source to Drain Diode Forward Voltage

vs. Source Current
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Ias, Avalanche Current (A)

Ip, Drain Current (A)

—_
o

FDMC8097AC

TYPICAL CHARACTERISTICS (Q1 N-CHANNEL) (continued)

(Ty = 25°C unless otherwise noted)

Vgs, Gate to Source Voltage (V)

T 1000 H
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Figure 7. Gate Charge Characteristics Figure 8. Capacitance vs. Drain to Source
Voltage
20 8 T
Royc = 8.9°C/W
NN
N\ \ —_
10 RO < />~
NS5 o S
NN ] T Vgs =10V
AN 5 \
N T, = 100°C © 4 -
N : e TN
Ty = 125°C N\ £ NN
NN
\\\\
\
1 AN 0
0.001 0.01 0.1 1 10 25 50 75 100 125 150
tav, Time in Avalanche (ms) Tc, Case Temperature (°C)
Figure 9. Unclamped Inductive Switching Figure 10. Maximum Continuous Drain
Capability Current vs. Case Temperature
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Figure 11. Forward Bias Safe Operating Area

t, Pulse Width (s)

Figure 12. Single Pulse Maximum Power
Dissipation
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r(t), Normalized Effective Transient

Thermal Resistance

- N

0.1

0.01

0.001
1

FDMC8097AC

TYPICAL CHARACTERISTICS (Q1 N-CHANNEL) (continued)

(Ty = 25°C unless otherwise noted)

DUTY CYCLE-DESCENDING ORDER [TTT]

F0= 05" === X —
: 8? = —"“""';gé’ Ppm I
E 0.05 _L. 4 e £
[ 0.02 == — t, [* N
P Y S NOTES: i
Zyyc(t) = r(t) x Reuc 5
- Rgyc = 8.9°C/W H
SINGLE PULSE Peak Ty = Pomx Zoyol®) + Te [

IR Duty Cycle, D = t; /tp
05 10-4 103 102 10-1 1

t, Rectangular Pulse Duration (s)

Figure 13. Junction-to-Case Transient Thermal Response Curve
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Normalized
Drain to Source On-Resistance

-Ip, Drain Current (A)

-Ip, Drain Current (A)

FDMC8097AC

TYPICAL CHARACTERISTICS (Q2 P-CHANNEL)

(Ty = 25°C unless otherwise noted)
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Figure 14. On-Region Characteristics Figure 15. Normalized On-Resistance
vs. Drain Current and Gate Voltage
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Figure 16. Normalized On-Resistance Figure 17. On-Resistance vs. Gate to Source
vs. Junction Temperature Voltage
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-Vgs, Gate to Source Voltage (V)

Figure 18. Transfer Characteristics

-Vgp, Body Diode Forward Voltage (V)

Figure 19. Source to Drain Diode Forward
Voltage vs. Source Current
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FDMC8097AC

TYPICAL CHARACTERISTICS (Q2 P-CHANNEL) (continued)

(Ty = 25°C unless otherwise noted)
10 T 1000
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Qg, Gate Charge (nC) -Vps, Drain to Source Voltage (V)
Figure 20. Gate Charge Characteristics Figure 21. Capacitance vs. Drain to Source
Voltage
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Figure 22. Unclamped Inductive Switching Figure 23. Maximum Continuous Drain
Capability Current vs. Case Temperature
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Figure 24. Forward Bias Safe Operating Area

t, Pulse Width (s)

Figure 25. Single Pulse Maximum Power

Dissipation
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FDMC8097AC

TYPICAL CHARACTERISTICS (Q2 P-CHANNEL) (continued)

(Ty = 25°C unless otherwise noted)

= 2" DUTY CYCLE-DESCENDING ORDER

|
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t, Rectangular Pulse Duration (s)

Figure 26. Junction-to-Case Transient Thermal Response Curve

POWERTRENCH is a registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or 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 065 BSC
f . i ,_‘5] _t (uas) K 0.25 | ___ | ___
8X b I. « ﬂisa 1 | Fo202x K2 0.35 REF
[ [E0ICAE 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
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MARKING DIAGRAM*
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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.
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