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MOSFET - Dual N-Channel,
POWERTRENCH®

20 V, 4 A, Q1: 68 mQ, Q2: 100 mQ
FDMCG6890NZ

General Description

FDMCO6890NZ is a compact single package solution for DC to DC
converters with excellent thermal and switching characteristics. Inside
the Power 33 package features two N—-channel MOSFETs with low
on-state resistance and low gate charge to maximize the power
conversion and switching efficiency. The Q1 switch also integrates
gate protection from unclamped voltage input.

Features
® (Q1: N-Channel
+ Max Rps(on) = 68mQatVgs=45V,Ip=4A
¢ Max Rpg(on) = 100 mQ at Vgs =2.5V,Ip =3 A
® (Q2: N-Channel
¢ Max Rpg(on) = 100 mQatVgs=45V,Ip=4A
¢ Max Rpg(on) = 150 mQatVgs=25V,Ip=2A
+ Low Gate Charge
® These Device is Pb—Free, Halide Free and.is RoHS Compliant

Applications
® DC-DC Conversion
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See detailed ordering and shipping information on page 9 of
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FDMC6890NZ

MAXIMUM RATINGS (Tx = 25°C unless otherwise noted)

Symbol Parameter Q1 Q2 Unit
Vps Drain to Source Voltage 20 20 \%
Vas Gate to Source Voltage +12 +12 \%

Ib Drain Current - Continuous 4 A
- Pulsed 10

Pp Power Dissipation (Steady State) Q1 (Note 1a) 1.92 \W
Power Dissipation (Steady State) Q2 1.78

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 Parameter Value Unit
Reua Thermal Resistance, Junction to Ambient Q1 (Note 1a) 65 °C/W
ReJa Thermal Resistance, Junction to Ambient Q2 70

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

Symbol Parameter | Test Condition I Type | Min | Typ | Max | Unit I
OFF CHARACTERISTICS
BVpss | Drain to Source Breakdown Ip =250 uA, Vgs =0 Q1 20 — - \%
Voltage Q2 20 - -
ABV Breakdown Voltage Ip =250,uA, Referenced 10.25°C Q1 N 13 - mvV/°C
—_bss Temperature Coefficient Q2 - 12 -
AT,
Ibss Zero Gate Voltage Drain Current Vps =16V, Vgs=0V Q1 - - 1 uA
Q2 - - 1
lgss Gate to Source Leakage Current Vgs =12V, Vpg = 0.V Q1 - - +10 uA
Q2 - - +100 nA
ON CHARACTERISTICS
Vasin) | Gateto Source Threshold Moltage | Vgs's Vps, Ip= 250 uA Q1 0.6 0.9 2 \%
Q2 0.6 1.0 2
AVisn) Gate to Source Threshold Voltage " | Ip="250'uA, Referenced to 25°C Q1 - -3 - mV/°C
Temperature.Coefficient Q2 - -3 -
AT,
Rpsn) | Drain to\Seurce On Resistance Vgs=45V,Ip=4A Q1 - 58 68 mQ
Vgs=25V,Ip=3A - 77 100
Vegs=45V,Ip=4A Q2 - 67 100
Vegs=25V,Ip=2A - 102 150
gFs Forward Transconductance Vps=5V,Ip=4A Q1 - 10 - S
Q2 - 7 -
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=10V,Vgs=0V,f=1MHz Q1 - 205 270 pF
Q2 - 190 250
Coss Output Capacitance Q1 - 60 80 pF
Q2 - 60 80
Crss Reverse Transfer Capacitance Q1 - 40 60 pF
Q2 - 35 55
Rg Gate Resistance f=1MHz Q1 - 3.3 - Q
Q2 - 2.8 -
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FDMC6890NZ

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

Symbol Parameter | Test Condition | Type | Min | Typ | Max | Unit |
SWITCHING CHARACTERISTICS
td(on) Turn—On Delay Time Vpp=10V,Ip=4A, Rgen =6 Q Q1 - 4 10 ns
Q2 - 4 10
t, Rise Time Q1 - 13 22 ns
Q2 - 12 21
tg(off) Turn—Off Delay Time Q1 - 10 19 ns
Q2 - 7 14
t Fall Time Q1 - 6 12 ns
Q2 - 6 12
Qq(ror) | Total Gate Charge at 4.5V Vgs=0V1to45YV, Q1 - 2.4 3.4 nC
Vpp=10V,Ip=4A Q2 - 1.8 2.6
Qq(2) Total Gate Charge at 2 V Vpp=10V,Ip=4A Q1 - 1.4 1.9 nC
Q2 - 0.6 0.8
Qgs Gate to Source Gate Charge Q1 - 0.4 < nC
Q2 - 0.5 =
Qqqd Gate to Drain “Miller” Charge Q1 - 0.9 - nC
Q2 = 0.8 -
DRAIN-SOURCE DIODE CHARACTERISTICS
Vsp Source to Drain Diode Vgs=0V,Ig=4A Q1 - 0.94 1.25 \%
Forward Voltage Q2 - 0.92 1.25
ter Reverse Recovery Time I =4 A, di/dt =400 Alus Q1 - 18 27 ns
Q2 - 17 26
Qr Reverse Recovery Charge Qi A 9 14 nC
Q2 = 10 15

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.dévice mounted on a 1.n?'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/AWW.when‘mounted on b. 150°C/W when mounted on
a1in2 pad:of:2 bz copper a minimum pad of 2 oz copper

00000

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

www.onsemi.com
3



http://www.onsemi.com/

Normalized Ip, Drain Current (A)

Drain to Source On-Resistance

Ip, Drain Current (A)

FDMC6890NZ

TYPICAL CHARACTERISTICS (@1 N-CHANNEL) (T, = 25°C unless otherwise noted)

Vgs, Gate to Source Voltage (V)

Figure 5. Transfer Characteristics
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Iass Avalanche Current (A) Vgs, Gate to Source Voltage (V)

Ppk), Peak Transient Power (W)

FDMC6890NZ

TYPICAL CHARACTERISTICS (Q1 N-CHANNEL) (T, = 25°C unless otherwise noted) (continued)
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www.onsemi.com
5



http://www.onsemi.com/

Zgyn, Normalized Thermal
Impedance

FDMC6890NZ

TYPICAL CHARACTERISTICS (Q1 N-CHANNEL) (T, = 25°C unless otherwise noted) (continued)
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Figure 12. Transient Thermal Response Curve
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FDMC6890NZ

TYPICAL CHARACTERISTICS (Q2 N-CHANNEL) (T, = 25°C unless otherwise noted)
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Figure 17. Transfer Characteristics
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Figure 18. Source to Drain Diode
Forward Voltage vs. Source Current
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Iass Avalanche Current (A) Vgs, Gate to Source Voltage (V)

Ppk), Peak Transient Power (W)

FDMC6890NZ

TYPICAL CHARACTERISTICS (Q2 N-CHANNEL) (T, = 25°C unless otherwise noted) (continued)
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FDMC6890NZ

TYPICAL CHARACTERISTICS (Q2 N-CHANNEL) (T, = 25°C unless otherwise noted) (continued)
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Figure 24. Transient Thermal Response Curve
PACKAGE MARKING AND ORDERING INFORMATION
Device Device Marking Package Type Reel Size Tape Width Shipping’
FDMC6890NZ 6890N WDFNG6 3.x'3, 0.95P 7 8'mm 3000 / Tape & Reel
(Power 33)
(Pb<Free/Halide 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 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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PACKAGE DIMENSIONS

MECHANICAL CASE OUTLINE ON Semiconductor® @

WDFN6 3x3, 0.95P
CASE 511DT
ISSUE O
DATE 31 DEC 2016
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2 Nl
(O ]o0s5]cC 13.0] (1.35) (1.09)
6 4
| (1.65) — 4 : (2.80)
! [3.0]
/C> (0.64) (0.82)
(1N|0.05|C
PIN #1 IDENT (=]oos]c] 70— |1 3
TOP VIEW 0.95TYP (0.65)
_ &f& RECOMMENDED LAND PATTERN
//10.10(C
L—(o.zo)
3 [T
N 0.08[C| 005 ] f i NOTES: UNLESS OTHERWISE SPECIFIED
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PIN #1 IDENTK 1 | 3 [ 020 ASME Y14.5M-2009.
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