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= YOUSHANG
SEMICONDUCTOR YS-DMC4040SSDQ

40V COMPLEMENTARY PAIR ENHANCEMENT MODE MOSFET

Product Summary Features and Benefits
Io Max . Reduced Footprint with Two Discrete Devices in Single SO-8
Device BVbss Rbps(on) Max Ta = +25°C . Low On-Resistance
(Notes 6 & 8) . Fast Switching Speed
25mQ @ Ves = 10V 75A . Low Input/Output Leakage
Q1 40V
40mQ @ Ves = 4.5V 6.2A
25mQ @ Ves = -10V -7.3A
Q2 -40V
45mQ @ Ves = -4.5V -5.7A
Description and Applications Mechanical Data

This MOSFET has been designed to ensure that Rps(on) of n-channel e  Package: SO-8

and p-channel FETs are matched to minimize losses in both arms of e  Package Material: Molded Plastic, “Green” Molding Compound.

the bridge. The NK-DMC4040SSDQ is optimized for use in 3 UL Flammability Classification Rating 94V-0

phases brushless DC motor circuits (BLDC) and CCFL backlighting. e  Moisture Sensitivity: Level 1 per J-STD-020

e  Terminals Connections: See Diagram Below

e  Terminals: Finish — Matte Tin Annealed over Copper Lead Frame.
Solderable per MIL-STD-202, Method 208 €3

e  Weight: 0.074 grams (Approximate)

e 3 phases BLDC motors
e  CCFL backlighting
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SEMICONDUCTOR YS-DMC4040SSDQ

40V COMPLEMENTARY PAIR ENHANCEMENT MODE MOSFET

Maximum Ratin JS (@Ta = +25°C, unless otherwise specified.)

Characteristic Symbol N-Channel - Q1 | P-Channel - Q2 Unit

Drain-Source Voltage Vbss 40 -40 \%
Gate-Source Voltage Vass +20 +20 \%

(Notes 6 & 8) 7.5 -7.5

Ta=+70°C 5.8 58
Continuous Drain Current Ves =10V [(Notes 6 & 8) Ip A

(Notes 5 & 8) 5.7 -5.7

(Notes 5 & 9) 6.8 -6.8
Pulsed Drain Current Ves = 10V | (Notes 7 & 8) Ibm 29.0 -29.0 A
Continuous Source Current (Body Diode) (Notes 6 & 8) Is 3.0 -3.0 A
Pulsed Source Current (Body Diode) (Notes 7 & 8) Ism 29.0 -29.0 A

Thermal Characteristics (@Ta = +25°C, unless otherwise specified.)

Characteristic Symbol N-Channel - Q1 | P-Channel - Q2 Unit
1.25
(Notes 5 & 8) 10
Power Dissipation 1.8 W
Linear Derating Factor (Notes 5 & 9) Po 14.3 mwW/°C
2.14
(Notes 6 & 8) 172
(Notes 5 & 8) 100
Thermal Resistance, Junction to Ambient (Notes 5 & 9) Reia 70 W
(Notes 6 & 8) 58
Thermal Resistance, Junction to Lead (Notes 8 & 10) ReaL 51
Operating and Storage Temperature Range T3, Tste -55 to +150 °C
Notes: 5. For a device surface-mounted on 25mm x 25mm x 1.6mm FR4 PCB with high coverage of single sided 1oz copper, in still air conditions; the device is

measured when operating in a steady-state condition.
6. Same as Note 5, except the device is measured at t < 10sec.
7. Same as Note 5, except the device is pulsed with D = 0.02 and pulse width = 300us. The pulse current is limited by the maximum junction temperature.
8. For a dual device with one active die.
9. For a device with two active dies running at equal power.
(0]

10. Thermal resistance from junction to solder-point (at the end of the drain lead).
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Thermal Characteristics

40V COMPLEMENTARY PAIR ENHANCEMENT MODE MOSFET
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SEMICONDUCTOR YS-DMC4040SSDQ

40V COMPLEMENTARY PAIR ENHANCEMENT MODE MOSFET

Electrical Characteristics — Q1 N-Channel (@Ta = +25°C, unless otherwise specified.)

Characteristic [ Symbol [ Min | Typ Max Unit | Test Condition
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage BVpss | 40 e \ Ip = 250pA, Ves = 0V
Zero Gate Voltage Drain Current Ipss — — 1.0 HA Vps = 40V, Ves = 0V
Gate-Source Leakage lgss — — +100 nA Vs = #20V, Vpbs = OV
ON CHARACTERISTICS
Gate Threshold Voltage Vosam) | 0.8 1.3 1.8 \% Ip = 250pA, Vbs = Ves
Static Drain-Source On-Resistance (Note 11) RDS(ON) — 0.013 0.025 Q Ves =10V, Ip = 3A

0.028 0.040 Ves=4.5V, Ip=3A

Forward Transconductance (Notes 11 & 12) afs — 12.6 — S Vps =5V, Ip=3A
Diode Forward Voltage (Note 7) Vsp — 0.7 1.0 \% Is= 1A, Ves = 0V
DYNAMIC CHARACTERISTICS (Note 12)
Input Capacitance Ciss — 1790 — | pF
Output Capacitance Coss — 160 — | pF ]Y:DSJAZHZV' Ves =0V
Reverse Transfer Capacitance Crss — 120 — | pF
Gate Resistance Rg — 1.03 — Q Vbs =0V, Ves=0V, f= 1MHz
Total Gate Charge (Note 13) Qq — 16.0 — | nC Ves = 4.5V
Total Gate Charge (Note 13) Qg — 37.6 — nC Vps = 20V
Gate-Source Charge (Note 13) Qgs — 7.8 — nC Vgs = 10V Io=3A
Gate-Drain Charge (Note 13) Qgd — 6.6 — nC
Turn-On Delay Time (Note 13) tD(ON) — 8.1 — ns
Turn-On Rise Time (Note 13) tr — 15.1 — ns Vpp = 20V, Vgs = 10V
Turn-Off Delay Time (Note 13) tD(OFF) — 24.3 — ns Ip=3A
Turn-Off Fall Time (Note 13) tF — 5.3 — ns
Notes: 11. Measured under pulsed conditions. Pulse width < 300ps; duty cycle < 2%.

12. For design aid only, not subject to production testing.
13. Switching characteristics are independent of operating junction temperatures.

Typical Characteristics — Q1 N-Channel
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Fig. 1 Typical Output Characteristic Fig. 2 Typical Transfer Characteristic
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Electrical Characteristics — Q2 P-Channel @Ta = +25°C, unless otherwise specified.)

Characteristic | Symbol | Min | Typ Max Unit | Test Condition
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage BVpss | -40 — — \ Ib = -250pA, Vs = 0V
Zero Gate Voltage Drain Current Ipss | — — -1.0 HA Vps = -40V, Vs = OV
Gate-Source Leakage lgss |  — — +100 nA Ves = +20V, Vps = 0V
ON CHARACTERISTICS
Gate Threshold Voltage Vesan) | -0.8 -1.3 -1.8 \% Ip = -250pA, Vbs = Ves
Static Drain-Source On-Resistance (Note 14) RDS(ON) — 0018 | 0.025 o es=-10V.lo=-34

0.030 0.045 Ves=-4.5V, Ip=-3A

Forward Transconductance (Notes 14 & 15) afs | — 16.6 — S Vps =-5VY, Ip=-3A
Diode Forward Voltage (Note 14) Vsp | — -0.7 -1.0 \% Is=-1A, Ves = 0V
DYNAMIC CHARACTERISTICS (Note 15)
Input Capacitance Ciss | — 1643 — pF
Output Capacitance Coss — 179 — pF ?/:DS]_?AL?ZOV’ Ves =0V
Reverse Transfer Capacitance Css | — 128 — pF
Gate Resistance Ry | — 6.43 — Q Vps =0V, Ves =0V, f= 1IMHz
Total Gate Charge (Note 16) Qg | — 14.0 — nC Vgs = -4.5V
Total Gate Charge (Note 16) Qg — 33.7 — nC Vps = -20V
Gate-Source Charge (Note 16) Qgs — 5.5 — nC Vas = -10V Ip=-3A
Gate-Drain Charge (Note 16) Qgd — 7.3 — nC
Turn-On Delay Time (Note 16) tD(ON) — 6.9 — ns
Turn-On Rise Time (Note 16) tr — 14.7 — ns Vpp = -20V, Vgs = -10V
Turn-Off Delay Time (Note 16) tD(OFF) — 53.7 — ns Ip=-3A
Turn-Off Fall Time (Note 16) tF — 30.9 — ns
Notes: 14. Measured under pulsed conditions. Pulse width < 300ps; duty cycle < 2%.

15. For design aid only, not subject to production testing.
16. Switching characteristics are independent of operating junction temperatures.

Typical Characteristics — Q2 P-Channel
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Fig. 12 Typical Output Characteristic Fig. 13 Typical Transfer Characteristic
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40V COMPLEMENTARY PAIR ENHANCEMENT MODE MOSFET
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Package Outline Dimensions
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