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40V COMPLEMENTARY PAIR ENHANCEMENT MODE MOSFET 
 

Product Summary 

Device V(BR)DSS RDS(ON) Max 

ID Max 

TA = +25°C 

(Notes 6 & 8) 

Q1 40V 
45mΩ @ VGS= 10V 5.5A 

60mΩ @ VGS= 4.5V 4.2A 

Q2 -40V 
45mΩ @ VGS= -10V -5.8A 

60mΩ @ VGS= -4.5V -4.2A  

 

Description and Applications 

This MOSFET is designed to ensure that RDS(ON) of N and P channel 

FET are matched to minimize losses in both arms of the bridge. The 

DMC4040SSD is optimized for use in 3-phase brushless DC motor 

circuits (BLDC), and CCFL backlighting. 

   

 3-Phase BLDC Motor 

 CCFL  Backlighting 

 
Features and Benefits 

 Matched N & P RDS(ON)  – Minimizes Power Losses 

 Fast Switching – Minimizes Switching Losses 

 Dual Device – Reduces PCB Area 

 Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2) 

 Halogen and Antimony Free. “Green” Device (Note 3) 

 For automotive applications requiring specific change 

control (i.e.: parts qualified to AEC-Q100/101/200, PPAP 

capable, and manufactured in IATF 16949 certified facilities), 

please refer to the related automotive grade (Q-suffix) part. 

A listing can be found at 

https://www.diodes.com/products/automotive/automotive-

products/. 

 This part is qualified to JEDEC standards (as referenced in 

AEC-Q) for High Reliability. 

https://www.diodes.com/quality/product-definitions/ 

 An Automotive-Compliant Part is Available Under Separate 

Datasheet (DMC4055SSDQ) 

 

Mechanical Data 

 Case: SO-8 

 Case Material: Molded Plastic, “Green” Molding Compound.  

UL Flammability Classification Rating 94V-0  

 Moisture Sensitivity:  Level 1 per J-STD-020 

 Terminals: Finish – Matte Tin Annealed over Copper Leadframe.  

Solderable per MIL-STD-202, Method 208 

 Weight: 0.074 grams (Approximate) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ordering Information (Note 4) 

Product Case Packaging 

DMC4050SSD-13 SO-8 2500/Tape & Reel 

Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.  
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and  
    Lead-free.  
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and    

                       <1000ppm antimony compounds.  
4. For packaging details, go to our website at http://www.diodes.com/products/packages.html. 
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Marking Information 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Maximum Ratings (@TA = +25°C, unless otherwise specified.)  

Characteristic Symbol N-Channel - Q1 P-Channel - Q2 Units 

Drain-Source Voltage VDSS 40 -40 
V 

Gate-Source Voltage VGSS 20 20 

Continuous Drain Current VGS = 10V 

(Notes 6 & 8) 

ID 

5.8 -5.8 

A 

TA = +70°C (Notes 6 & 8) 4.38 -4.52 

(Notes 5 & 8) 4.2 -4.2 

(Notes 5 & 9) 5.3 -5.3 

Pulsed Drain Current VGS = 10V (Notes 7 & 8) IDM 24.1 -24.9 

Continuous Source Current (Body Diode) (Notes 6 & 8) IS 2.5 -2.5 

Pulsed Source Current (Body Diode) (Notes 7 & 8) ISM 24.1 -24.9 

 
 
 
 
 

Thermal Characteristics  

Characteristic Symbol Value Unit 

Power Dissipation  
Linear Derating Factor 
 

(Notes 5 & 8) 

PD 

1.25 
W 

mW/°C 
(Notes 5 & 9) 1.8 

(Notes 6 & 8) 2.14 

Thermal Resistance, Junction to Ambient  

(Notes 5 & 8) 

RθJA 

100 

°C/W 
(Notes 5 & 9) 70 

(Notes 6 & 8) 58 

Thermal Resistance, Junction to Lead (Notes 5 & 10) RθJL 51 

Operating and Storage Temperature Range TJ, TSTG -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  10 sec. 
7. Same as note (5), except the device is pulsed with D = 0.02 and pulse width 300µs. 
8. For a dual device with one active die. 
9. For a device with two active die running at equal power. 
10. Thermal resistance from junction to solder-point (at the end of the drain lead). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C4050SD

YY WW
 

 

       = Manufacturer’s Marking 
C4050SD = Product Type Marking Code 
YYWW = Date Code Marking 
YY or YY= Year (ex: 20 = 2020) 
WW = Week (01 - 53) 
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Thermal Characteristics (continued) 
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Electrical Characteristics (Q1 N-Channel) (@TA = +25°C, unless otherwise specified.) 

Characteristic  Symbol  Min  Typ  Max  Unit  Test Condition  

OFF CHARACTERISTICS (Note 11)  

Drain-Source Breakdown Voltage  BVDSS  40 — — V  VGS = 0V, ID = 250μA  

Zero Gate Voltage Drain Current TJ = +25°C  IDSS  — — 1.0 µA VDS = 40V, VGS = 0V  

Gate-Source Leakage  IGSS  — — ±100 nA VGS = ±20V, VDS = 0V  

ON CHARACTERISTICS (Note 11)  

Gate Threshold Voltage  VGS(th)  0.8 1.3 1.8 V  VDS = VGS, ID = 250μA  

Static Drain-Source On-Resistance  RDS(ON) — 
20 
33 

45 
60 

mΩ  
VGS = 10V, ID = 3A  

VGS = 4.5V, ID = 3A  

Forward Transfer Admittance  |Yfs|  — 12.6 — S  VDS = 5V, ID = 3A  

Diode Forward Voltage (Note 11)  VSD  — 0.7 1.0 V VGS = 0V, IS = 1A  

DYNAMIC CHARACTERISTICS (Note 12) 

Input Capacitance  Ciss  — 1790.8 — pF  
VDS = 20V, VGS = 0V,  
f = 1.0MHz 

Output Capacitance  Coss  — 160.6 — pF  

Reverse Transfer Capacitance  Crss  — 120.5 — pF  

Gate Resistance Rg — 1.03 — Ω VDS = 0V, VGS = 0V, f = 1MHz 

Total Gate Charge  Qg  — 37.56 — nC  
VGS = 10V, VDS = 20V,  

ID = 3A  
Gate-Source Charge  Qgs  — 7.8 — nC  

Gate-Drain Charge  Qgd  — 6.6 — nC  

Turn-On Delay Time  tD(on)  — 8.08 — nS  

VGS = 10V, VDS = 20V,  

ID = 3A  

Turn-On Rise Time  tr  — 15.14 — nS  

Turn-Off Delay Time  tD(off)  — 24.29 — nS  

Turn-Off Fall Time  tf  — 5.27 — nS  

 

 
 

Electrical Characteristics (Q2 P-Channel) (@TA = +25°C, unless otherwise specified.) 

Characteristic Symbol Min Typ Max Unit Test Condition 

OFF CHARACTERISTICS (Note 11) 

Drain-Source Breakdown Voltage BVDSS -40 — — V VGS = 0V, ID = -250μA 

Zero Gate Voltage Drain Current TJ = +25°C IDSS — — -1.0 μA VDS = -40V, VGS = 0V 

Gate-Source Leakage IGSS — — ±100 nA VGS = ±20V, VDS = 0V 

ON CHARACTERISTICS (Note 11) 

Gate Threshold Voltage VGS(th) -0.8 -1.3 -1.8 V VDS = VGS, ID = -250μA 

Static Drain-Source On-Resistance RDS(ON) — 
28 
30 

45 
60 

mΩ 
VGS = -10V, ID = -3A 

VGS = -4.5V, ID = -3A 

Forward Transfer Admittance |Yfs| — 16.6 — S VDS = -5V, ID = -3A 

Diode Forward Voltage (Note 11) VSD — -0.7 -1.0 V VGS = 0V, IS = -1A 

DYNAMIC CHARACTERISTICS  (Note 12) 

Input Capacitance Ciss — 1643.17 — pF 
VDS = -20V, VGS = 0V, 
f = 1.0MHz 

Output Capacitance Coss — 179.13 — pF 

Reverse Transfer Capacitance Crss — 127.82 — pF 

Gate Resistance Rg — 6.43 — Ω VDS = 0V, VGS = 0V, f = 1MHz 

Total Gate Charge Qg — 33.66 — nC 
VGS = -10V, VDS = -20V, 

ID = -3A 
Gate-Source Charge Qgs — 5.54 — nC 

Gate-Drain Charge Qgd — 7.30 — nC 

Turn-On Delay Time tD(on) — 6.85 — nS 

VGS = -10V, VDS = -20V, 

ID = -3A 

Turn-On Rise Time tr — 14.72 — nS 

Turn-Off Delay Time tD(off) — 53.65 — nS 

Turn-Off Fall Time tf — 30.86 — nS 

Notes: 11. Short duration pulse test used to minimize self-heating effect. 
12. Guaranteed by design. Not subject to production testing. 
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Typical Characteristics (Q1 N-Channel) 
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Fig. 1 Typical Output Characteristic
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Fig. 2  Typical Transfer Characteristic
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Fig. 7 Gate Threshold Variation vs. Ambient Temperature

-50 -25 0 25 50 75 100 125 150

T , AMBIENT TEMPERATURE (°C)A

V
, 

G
A

T
E

 T
H

R
E

S
H

O
L
D

 V
O

L
T
A

G
E

 (
V

)
G

S
(T

H
)

I  = 250µAD

I  = 1mAD

 
 

0

2

4

6

8

10

12

14

16

18

20

0.2 0.4 0.6 0.8 1.0 1.2

Fig. 8 Diode Forward Voltage vs. Current
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Fig. 10 Typical Leakage Current 
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Typical Characteristics (Q2 P-Channel) 
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Fig. 13 Typical Output Characteristic
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Fig. 14  Typical Transfer Characteristic
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Fig. 17 On-Resistance Variation with Temperature
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 Fig. 18 On-Resistance Variation with Temperature
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Fig. 20 Diode Forward Voltage vs. Current

-V , SOURCE-DRAIN VOLTAGE (V)SD

0

2

4

6

8

10

12

14

16

18

20

-I
, 
S

O
U

R
C

E
 C

U
R

R
E

N
T

 (
A

)
S

T  = 25°CA

 

0 5 10 15 20 25 30

Fig. 21 Typical Total Capacitance
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Fig. 22 Typical Leakage Current 
vs. Drain-Source Voltage 
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Fig. 23 Gate-Charge Characteristics
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Fig. 24 Transient Thermal Response
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SO-8 

Dim Min Max Typ 

A 1.40 1.50 1.45 

A1 0.10 0.20 0.15 

b 0.30 0.50 0.40 

c 0.15 0.25 0.20 

D 4.85 4.95 4.90 

E 5.90 6.10 6.00 

E1 3.80 3.90 3.85 

E0 3.85 3.95 3.90 

e -- -- 1.27 

h - -- 0.35 

L  0.62 0.82 0.72 

Q 0.60 0.70 0.65 

All Dimensions in mm 
 

 

 
 
 

Suggested Pad Layout 

Please see http://www.diodes.com/package-outlines.html for the latest version. 
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Dimensions Value (in mm) 

C 1.27 

X 0.802 

X1 4.612 

Y 1.505 

Y1 6.50 
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WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY 
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their applications.    
 
3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes 
from time to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such 
use, and will hold Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless against all damages and 
liabilities.   
 
4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent 
applications. Product names and markings noted herein may also be covered by one or more United States, international or foreign trademarks 
and trademark applications. Diodes does not convey any license under any of its intellectual property rights or the rights of any third parties 
(including third parties whose products and services may be described in this document or on Diodes’ website) under this document.   
 
5. Diodes products are provided subject to Diodes’ Standard Terms and Conditions of Sale 
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/)  or other applicable terms. This document does not 
alter or expand the applicable warranties provided by Diodes. Diodes does not warrant or accept any liability whatsoever in respect of any 
products purchased through unauthorized sales channel.   
 
6. Diodes products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is 
prohibited under any applicable laws and regulations. Should customers or users use Diodes products in contravention of any applicable laws or 
regulations, or for any unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or 
penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless 
against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with 
the applicable laws and regulations, as well as any unintended or unauthorized application. 
 
7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain 
technical inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and 
Diodes is under no obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make 
modifications, enhancements, improvements, corrections or other changes without further notice to this document and any product described 
herein. This document is written in English but may be translated into multiple languages for reference. Only the English version of this document 
is the final and determinative format released by Diodes. 
 
8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is 
prohibited. Diodes assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such 
unauthorized use. 
 
Copyright © 2021 Diodes Incorporated 
 
www.diodes.com 

 
 



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for MOSFET category:
 
Click to view products by  Diodes Incorporated manufacturer:  
 
Other Similar products are found below :  

614233C  648584F  IRFD120  JANTX2N5237  FCA20N60_F109  FDZ595PZ  2SK2545(Q,T)  405094E  423220D  TPCC8103,L1Q(CM 

MIC4420CM-TR  VN1206L  614234A  715780A  NTNS3166NZT5G  SSM6J414TU,LF(T  751625C  IPP110N20N3GXK  BUK954R8-60E 

NTE6400  SQJ402EP-T1-GE3  2SK2614(TE16L1,Q)  DMN1017UCP3-7  EFC2J004NUZTDG  ECH8691-TL-W  FCAB21350L1 

P85W28HP2F-7071  DMN1053UCP4-7  NTE221  NTE222  NTE2384  NTE2941  NTE2945  NTE2946  NTE2960  NTE2969  NTE2976 

NTE6400A  NTE2916  NTE2956  NTE2911  DMN2080UCB4-7  TK10A80W,S4X(S  STF35N65DM2  STW70N60DM6-4  SSM6P54TU,LF 

SSM6P69NU,LF  DMP22D4UFO-7B  DMN1006UCA6-7  DMN16M9UCA6-7  

https://www.x-on.com.au/category/semiconductors/discrete-semiconductors/transistors/mosfet
https://www.x-on.com.au/manufacturer/diodesincorporated
https://www.x-on.com.au/mpn/infineon/614233c
https://www.x-on.com.au/mpn/infineon/648584f
https://www.x-on.com.au/mpn/gtc/irfd120
https://www.x-on.com.au/mpn/semicoa/jantx2n5237
https://www.x-on.com.au/mpn/onsemiconductor/fca20n60f109
https://www.x-on.com.au/mpn/onsemiconductor/fdz595pz
https://www.x-on.com.au/mpn/toshiba/2sk2545qt
https://www.x-on.com.au/mpn/philips/405094e
https://www.x-on.com.au/mpn/stmicroelectronics/423220d
https://www.x-on.com.au/mpn/toshiba/tpcc8103l1qcm
https://www.x-on.com.au/mpn/micrel/mic4420cmtr
https://www.x-on.com.au/mpn/teccor/vn1206l
https://www.x-on.com.au/mpn/vishay/614234a
https://www.x-on.com.au/mpn/onsemiconductor/715780a
https://www.x-on.com.au/mpn/onsemiconductor/ntns3166nzt5g
https://www.x-on.com.au/mpn/toshiba/ssm6j414tulft
https://www.x-on.com.au/mpn/vishay/751625c
https://www.x-on.com.au/mpn/infineon/ipp110n20n3gxk
https://www.x-on.com.au/mpn/nexperia/buk954r860e
https://www.x-on.com.au/mpn/nte/nte6400
https://www.x-on.com.au/mpn/vishay/sqj402ept1ge3_1
https://www.x-on.com.au/mpn/toshiba/2sk2614te16l1q
https://www.x-on.com.au/mpn/diodesincorporated/dmn1017ucp37
https://www.x-on.com.au/mpn/onsemiconductor/efc2j004nuztdg
https://www.x-on.com.au/mpn/onsemiconductor/ech8691tlw
https://www.x-on.com.au/mpn/panasonic/fcab21350l1
https://www.x-on.com.au/mpn/shindengen/p85w28hp2f7071
https://www.x-on.com.au/mpn/diodesincorporated/dmn1053ucp47
https://www.x-on.com.au/mpn/nte/nte221
https://www.x-on.com.au/mpn/nte/nte222
https://www.x-on.com.au/mpn/nte/nte2384
https://www.x-on.com.au/mpn/nte/nte2941
https://www.x-on.com.au/mpn/nte/nte2945
https://www.x-on.com.au/mpn/nte/nte2946
https://www.x-on.com.au/mpn/nte/nte2960
https://www.x-on.com.au/mpn/nte/nte2969
https://www.x-on.com.au/mpn/nte/nte2976
https://www.x-on.com.au/mpn/nte/nte6400a
https://www.x-on.com.au/mpn/nte/nte2916
https://www.x-on.com.au/mpn/nte/nte2956
https://www.x-on.com.au/mpn/nte/nte2911
https://www.x-on.com.au/mpn/diodesincorporated/dmn2080ucb47
https://www.x-on.com.au/mpn/toshiba/tk10a80ws4xs
https://www.x-on.com.au/mpn/stmicroelectronics/stf35n65dm2
https://www.x-on.com.au/mpn/stmicroelectronics/stw70n60dm64
https://www.x-on.com.au/mpn/toshiba/ssm6p54tulf
https://www.x-on.com.au/mpn/toshiba/ssm6p69nulf
https://www.x-on.com.au/mpn/diodesincorporated/dmp22d4ufo7b
https://www.x-on.com.au/mpn/diodesincorporated/dmn1006uca67
https://www.x-on.com.au/mpn/diodesincorporated/dmn16m9uca67

