Product ww Order Technical 2 Tools & Support & 7}%%@*/['
Folder -!_. Now Documents #'\ Software Community —

I3 TEXAS
INSTRUMENTS CSD18511Q5A
JAJSCU1 —-DECEMBER 2016

CSD18511Q5A 40V, NF ¥ RJUNexFET™/%T —MOSFET

1 BR ST (continued)
. {E?("RDS(ON) Ta = 25°C FRYEE BAA7
o EVHIEH Qq 5 — e ar B (10V) 63 nC
. FASLLLE Quu R AR — MBI i 11.2 nC
Vgs = 4.5V 2.7 Q
. OYyY - LA Rosion | IFioforey =AM vezv 1o [ m
GS — .
o MAERDIHF A v FU0E Vos@y | Ab vy NI 1.8 Vv
«  ROHSH#E#lL
« NATUAER EaERY
e SONSMMX6MMTSRAF v « )INwylr— T AR BE | ATAT Rolr—v RS
134 F-
CSD18511Q5A | 2500 o P e
| —_ > SON Smmx6mm=>7 | * .7y~
2 7IVT—rar CSD18511Q5AT | 250 | 17U KT /F’VU
d DC/DC%*@ JL

o 2R{IEIHAEE R (1) REESNTODTRTO =IO THE, BR O
c = ., EBIRL TSN,
o NyTVU - E—FHIHE

3 W= Ho Xt B K TE AR
Ta = 25°C i BAfT
ZD40V, 1.9mQ., SON 5x6mm NexFET ™ /U — Vps | RbAr-y—2MEE 40 Y
MOSFETIL., BT 7V /r— ar THRKRZR/IME Ves | Z—h-v—2MEE +20 v
FAEITEF SN TVVET HHRN LA B S — ViR 100 A
o
Ip HEIRLA BV HIBR), Te = 25°C 159
BN A @ 27 A
lom | 7UVARLA & @ 400 A
pe WHEH 31
Po - w
| M2 ES ., Tc =25°C 104
D
: REOBA T B L O
T iﬁ{f‘#ai‘}%n ISSENON e5150 oc
o Tog | PRAFILEHIPH
) Eae TINT Y e TRIVF— | BH—/N LA 157 mJ
o Ip =56A. L = 0.1mH, Rg = 25Q
(1) 0.061>FJEDFRA PCB EN1ALF2, 24 ADCU/ R T,
ROJA = 4OOCAN (*%ﬁ{ﬁ)
L URTN (2) #KRgyc = 1.2°CIW, » UL A/ < 100ps, T =—T (- A2 /L
< 10
Ta = 25°C HEHERE HANT < 1%
Vps RLAv-y —RBEE 40 \Y;
RDS(OH)&VGSta)Eg{'% 0:_ I\%ﬁ
10 10
—~ 9 — Tc=25C,Ip=24A 9 Ip=24 A, Vps =20V ,/
c — Tc=125C, Ip=24A S /
te § -
g 7 g 5 /1
7 S /
g 6 g 6 4
4 £ /]
o 5 o 5
g s /
Q@ 4 A 2 4
S 3 — % 3 /
g 2 N o 2 -
2 N /
x 1 1
0 0
0O 2 4 6 8 10 12 14 16 18 20 0 10 20 30 40 50 60 70
Vs - Gate-to-Source Voltage (V) Qg - Gate Charge (nC)

FERROTIREN OV O BATIRL - O ENT, WA OBEEAHERET S H A CEEAICHIEL TODbOTT, #%4 T 512 SRR O BT
FOHICESESUET, TICHEIRO EREES RO ST 2 EL T GIFE =L Ay RO E ORI, 67 R0 e

FHIE, www.ti.com TR T&, ZDH
ZHLESWET IOBRAVWZLET,

English Data Sheet: SLPS631



http://www-s.ti.com/sc/techlit/SLPS631.pdf
http://www.tij.co.jp/product/csd18511q5a?qgpn=csd18511q5a
http://www.tij.co.jp/product/jp/CSD18511Q5A?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/CSD18511Q5A?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/CSD18511Q5A?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/CSD18511Q5A?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/CSD18511Q5A?dcmp=dsproject&hqs=support&#community

1§ TEXAS
INSTRUMENTS
CSD18511Q5A
JAJSCU1 -DECEMBER 2016 www.tij.co.jp
L R e 6.1 FXaAMOEFEMESZTIRD T e, 7
2 FTAUES—I gy 6.2 TIa=T A UV R i 7
3 MEEE. 8.3 A ettt ettt nas 7
4 UETIERE 6.4 FFEREICBITDERFH (e 7
P 6.5 MEhtE
5  SpecCificationS......ccccviiiiiiiiieii 3 . L
5.1 Electrical Characteristics............c.ccccoveeinene .3 }jj"ja/l/‘c/\‘ybii—\/‘:%;Ugi‘rfg%&
52 Thermal Information.......... 3 7.1 Q?Q/\y&i/@qf& .......................................
5.3 Typical MOSFET Characteristics.............c.ccceveviurnnen 4 ;é i’i;gZ(iB/\ﬁ:ﬁ,ﬁ/mm ............................................. :
SN RIS NS CROWR— 7 . 5 T =] PP PPPIR
6 TIURBLGRR2AAOFHR—F 7.4 QSADT—T T URU—/AER v 10
4 HETIERE
EER) BETAE jES
20164121 * s

Copyright © 2016, Texas Instruments Incorporated


http://www.tij.co.jp/product/csd18511q5a?qgpn=csd18511q5a
http://www.tij.co.jp

13 TEXAS
INSTRUMENTS

www.ti.com

CSD18511Q5A
JAJSCU1 —-DECEMBER 2016

5 Specifications

5.1 Electrical Characteristics
(Ta = 25°C unless otherwise stated)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
STATIC CHARACTERISTICS
BVpss Drain-to-Source Voltage Vgs =0V, Ip =250 pA 40 \%
Ipss Drain-to-Source Leakage Current Vgs =0V, Vpg=32V 1 A
lgss Gate-to-Source Leakage Current Vps =0V, Vgs =20V 100 nA
Ves(th) Gate-to-Source Threshold Voltage Vps = Vgs, Ip = 250 pA 15 1.8 2.4 \%
) ) Vas=45V,Ip=24A 2.7 35| mQ

Rps(on) Drain-to-Source On-Resistance

Vas=10V, Ip =24 A 1.9 23| mQ
Ofs Transconductance Vps =20V, Ip =24 A 5.2 S
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance 4500 5850 pF
Coss Output Capacitance }lG:Sf,\%_YZ’ Vps =20V, 452 588| pF
Crss Reverse Transfer Capacitance 238 309 pF
Rg Series Gate Resistance 0.7 14 Q
Qq Gate Charge Total (10 V) 63 82 nC
Qq Gate Charge Total (4.5 V) 31 41 nC
Qqd Gate Charge Gate-to-Drain Vps=20V,Ip =24 A 11.2 nC
Qgs Gate Charge Gate-to-Source 13.2 nC
Qq(th) Gate Charge at Vth 8.2 nC
Qoss Output Charge Vps=20V,Vgs=0V 20 nC
td(on) Turn On Delay Time 6 ns
t, Rise Time Vps =20V, Vgs = 10V, 15 ns
ta(off Turn Off Delay Time Ips=24A,Rg=0 24 ns
tf Fall Time 5 ns
DIODE CHARACTERISTICS
Vsp Diode Forward Voltage Ips =24 A, Vgs=0V 0.75 1 \%
Qi Reverse Recovery Charge . 17 nC

- Vps= 20V, I =24 A, di/dt = 300 A/us

trr Reverse Recovery Time 14 ns

5.2 Thermal Information
(T, = 25°C unless otherwise stated)

THERMAL METRIC

MIN  TYP MAX| UNIT

Rasc Junction-to-Case Thermal Resistance®

1.2

Rosa Junction-to-Ambient Thermal Resistance ®®

°C/IW

50

(1) Rgyc is determined with the device mounted on a 1-inch? (6.45-cm?), 2-0z. (0.071-mm thick) Cu pad on a 1.5-inches x 1.5-inches
(3.81-cm x 3.81-cm), 0.06-inch (1.52-mm) thick FR4 PCB. Ryyc is specified by design, whereas Ryja is determined by the user’s board

design.

(2) Device mounted on FR4 material with 1-inch? (6.45-cm?), 2-0z. (0.071-mm thick) Cu.
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5.3 Typical MOSFET Characteristics
Ta = 25°C (unless otherwise stated)
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Figure 1. Transient Thermal Impedance
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Typical MOSFET Characteristics (continued)

Ta = 25°C (unless otherwise stated)
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Figure 2. Saturation Characteristics
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Figure 3. Transfer Characteristics
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Figure 6. Threshold Voltage vs Temperature
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Figure 7. On-State Resistance vs Gate-to-Source Voltage
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Typical MOSFET Characteristics (continued)

Ta = 25°C (unless otherwise stated)
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Figure 8. Normalized On-State Resistance vs Temperature Figure 9. Typical Diode Forward Voltage
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Figure 10. Maximum Safe Operating Area
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Figure 11. Single Pulse Unclamped Inductive Switching
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
CSD18511Q5A ACTIVE VSONP DQJ 8 2500 RoHS-Exempt SN Level-1-260C-UNLIM -55 to 150 CsD18511
& Green
CSD18511Q5AT ACTIVE VSONP DQJ 8 250 Ro;SG-‘Exempt SN Level-1-260C-UNLIM -55 to 150 CsD18511 Samples
reen

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE OUTLINE
DQJOO008A VSONP - 1.1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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4218866/A 10/2020
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

4. Metalized features are supplier options and may not be on the package.

5. All dimensions do not include mold flash or protrusions.
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EXAMPLE BOARD LAYOUT
DQJOO008A VSONP - 1.1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PKG
[ (753) 4—!
4X (0.75) —= i = (0.328) 4 r——r (1.1) TYP (R0.05) TYP
8X (0.675) — | i | /
|
1 . T ~ - ‘ X ‘ y
T | | :
,7+ | ‘ ‘
| O ‘ O —O—-—{—-—
| ‘ ‘ B
\ (1.14)
o i | TYP
(3.81) SY{IM——J‘———*———@——+@———é}———*—— (4.485)
T | —
[ R I !
[ L | .
3X (1.27) ‘ O i O (0.595)
|
- - 5
‘L | J
|
~— (1.823) A @0.2) TYP (0.655) TYP
(4.95)

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED
SCALE: 15X

0.07 MAX = 0.07 MIN
ALL AROUND ALL AROUND
METAL REEEREE .

\SOLDER MASK

OPENING

- METAL UNDER
/SOLDER MASK

;

, SOLDER MASK
R : OPENING

NON SOLDER MASK SOLDER MASK

DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4218866/A 10/2020

NOTES: (continued)

6. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
7. Vias are optional depending on application, refer to device data sheet. If some or all are implemented, recommended via locations are shown.
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EXAMPLE STENCIL DESIGN
DQJOO008A VSONP - 1.1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD:

70% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE: 15X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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