'E Ordering & Technical

quality

i3 TEXAS
INSTRUMENTS

documentation

Design & E Support &
development training

CSD18535KCS
JAJSU52A — JULY 2014 — REVISED APRIL 2024

CSD18535KCS 60V, N F + xJL NexFET™ /87 — MOSFET

155K

« HEFITEN Qg BLU Qgq

o RWEMRHT

o TNRIUVETEM

o R FH OB A ALER

+  ROHS IZ#EHL

s NubFUAREH

o TO-220 FTARF 7 /olr—

277U —2 3>
o 2 AR IS o
o E—XHE

3=

’0) 60V, 1.6mQ., TO-220 NexFET™ XU — MOSFET
I BIEMT 7V — g TCOREEHE/NRICINZ S
\-PXIH‘%*L/C[/ \iﬁ‘

Drain (Pin 2)

Gate
(Pin 1)

Source (Pin 3)

— Tg=25°C, Ip=100 A
4.5 — Tc=125°C, Ip = 100 A

3.5

3 \
25

2 \

1.5

[

Rbs(on) - On-State Resistance (mQ)

0.5

0 2 4 6 8 10 12 14 16 18 20
Vgs - Gate-to-Source Voltage (V)

RDS(on) & Vgs & DRk

HAHE
Ta=25C HEEE Bz
Vbs RLAy -V — BT 60 \
Qg B =D& FHERF (10V) 63 nC
Q  |F—ELA By — 104 nC
Vgs = 4.5V 23 | mQ
Rosony | RbAv - —A A 4T Voo = 10V 6 | mo
Vesih | Aboval REIE 1.9 v
EXIER
FRAA Rolr— A747 | & | Ship (A
%)
csptasaskes | TOP0TTITII T g | 50 | Fam
(1) FIHAFRERT X TO/y—VIZONTE, 7 —F# > —hOEKE
IZH DI MES L TTZEN,
X RATENR
Ta=25C & Hifir
Vbs |RbAv -V —R[HEE 60 \
Ves | #—h-Y—REEE +20 Y
RN LA BB (S —UHIlER) 200
Io | HEEERLAER GV HIIR)., T = 25°C 279 A
HHIRL A BT (V=2 HIR), Te = 100°C 197
lom IOV RLAV B (D 400 A
Po |d7iHis 300
2 LR H— LR
Eas Z/: 71/1;IL fé’fmt F}:[ = 2/5(/;/ 616 mJ

(1) ek Roye = 0.5°CIW, /<L A1 £ 100ps, F—F+ A2

£1%

10

o|lo=100A i
— Vps =30V
>
g 8 ///
£ 7
> /
g 6 /’
3 8 4
8 4 e
L P
T 3
(O]
2 2 //
> 1

0

0 10 20 30 40 50 60 70
Qq - Gate Charge (nC)
¥~ B

2 ZOVY—ADTEDF FHIIHFETY, FRIEMELE TR 20T, BBk —1 (&ﬁé’@i%ﬂ]uﬁ') ZEALTODZENnHY, TI TIIRIROIEMEME RS U2 Y

PECHOEEL T UIRGEV L E R A, FEEROREHRE DRI

I, ti.com TUTRH OBGERZZ

SRSV ETIDBNNZLET,
English Data Sheet: SLPS531

%%%ﬂl


https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/ja-jp/lit/pdf/JAJSU52
https://www.ti.com/product/ja-jp/CSD18535KCS?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/CSD18535KCS?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/CSD18535KCS?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/CSD18535KCS?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLPS531

I3 TEXAS
CSD18535KCS INSTRUMENTS
JAJSU52A — JULY 2014 — REVISED APRIL 2024 www.ti.com/ja-jp
Table of Contents
TR e 1 51 =R =T BT DREFH e, 7
2 T T U B s 1 5.2 RXa A MO EHNEINZ ST ILD T e 7
B e 1 5.3 W= UV =R it 7
4 Specifications................ccocci i 3 5.4 Trademarks........c..cooeeueiieeeeeiieee e 7
4.1 Electrical Characteristics..........ccccvvvvvviveeeeeeieieieeeeeeeee. 3 5. R IR T AT B B e 7
4.2 Thermal Information.............cooooooiiiini 3 5.6 FHFESE oo
4.3 Typical MOSFET Characteristics...........cccccovveeeruenens 4 6 Revision History
5 Device and Documentation Support............................. 7 7 Mechanical, Packaging, and Orderable Information....8
2 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CSD18535KCS
English Data Sheet: SLPS531


https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/ja-jp/lit/pdf/JAJSU52
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU52A&partnum=CSD18535KCS
https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/lit/pdf/SLPS531

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

CSD18535KCS
JAJSU52A — JULY 2014 — REVISED APRIL 2024

4 Specifications
4.1 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 = 250pA 60 \%
Ibss Drain-to-Source Leakage Current Vgs = 0V, Vpg = 48V 1 MA
lgss Gate-to-Source Leakage Current Vps = 0V, Vgg = 20V 100 nA

Vgsan) — Gate-to-Source Threshold Voltage

Vps = Vas, Ip = 250pA

1.4 1.9 24 \

Rpsen)  Drain-to-Source On-Resistance

Vgs = 4.5V, Ip = 100A

2.3 29| mQ

Vgs = 10V, Ip = 100A

1.6 20| mQ

Ofs Transconductance Vps = 6V, Ip = 100A 263 S
DYNAMIC CHARACTERISTICS

Ciss Input Capacitance 5090 6620 pF
Coss Output Capacitance Vgs =0V, Vps = 30V, f = 1MHz 890 1150 pF
Crss Reverse Transfer Capacitance 24 31 pF
R Series Gate Resistance 0.8 1.6 Q
Qq Gate Charge Total (10V) 63 81 nC
Qqq Gate Charge Gate-to-Drain 104 nC

Vps =30V, Ip = 100A

Qgs Gate Charge Gate-to-Source 15.7 nC
Qqth) Gate Charge at Vi, 9.4 nC
Qoss Output Charge Vps =30V, Vgs = OV 140 nC
td(on) Turn On Delay Time 9 ns
tr Rise Time Vps = 30V, Vgg = 10V, 3 ns
taoff) Turn Off Delay Time Ips = 100A, Rg = 0Q 19 ns
t Fall Time 3 ns
DIODE CHARACTERISTICS

Vsp Diode Forward Voltage Isp = 100A, Vgs = 0V 0.9 1.0 \%
Qrr Reverse Recovery Charge Vps= 30V, I = 100A, 214 nC
ter Reverse Recovery Time di/dt = 300A/us 63 ns

4.2 Thermal Information

(Ta = 25°C unless otherwise stated)

THERMAL METRIC MIN TYP MAX| UNIT
Rgyc Junction-to-Case Thermal Resistance 0.5 oW
Rgua Junction-to-Ambient Thermal Resistance 62
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS b)) #5%5F 3
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4.3 Typical MOSFET Characteristics

(Ta = 25°C unless otherwise stated)

10
—_ 50% 10% 2% Single Pulse
— 30% 5% 1%
@
[&]
[ =
[
O
[
g 1
@ —
g e //
(0]
N =}
= =
% / Duty Cycle =tilty
sl oo = = ———n
s E=—rr— = e
" Max Rgyc =0.5°CW | | ]
AT;=P * Zgc * Ryyc ]
0.01 ‘ L L1
1E-5 0.0001 0.001 0.01 0.1
tp - Pulse Duration (s)
Ed 4-1. Transient Thermal Impedance
200 200
‘ // — Tc=125°C //
175 175 — Tc=25°C
/7 Te=-55°C /

150

125 ///

100 A/
s y4
ol 2

25 / — Vgs=6V

125 /
100 //
. //

/

— Vgs=8V 25
/ Vgs=10V /

Ips - Drain-to-Source Current (A)
Ips - Drain-to-Source Current (A)

0 0.1 0.2 0.3 0.4 0.5 1 1.5 2 25 3 3.5 4 4.5 5
Vps - Drain-to-Source Voltage (V) Vgs - Gate-to-Source Voltage (V)
B4 4-2. Saturation Characteristics Vps =5V

B 4-3. Transfer Characteristics

4 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CSD18535KCS
English Data Sheet: SLPS531


https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/ja-jp/lit/pdf/JAJSU52
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU52A&partnum=CSD18535KCS
https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/lit/pdf/SLPS531

13 TEXAS
INSTRUMENTS CSD18535KCS
www.ti.com/ja-jp JAJSUS52A — JULY 2014 — REVISED APRIL 2024
10 100000
74
9 /
S
< 10000
[o2] — A
© (TR .
5 7 4 e
i 6 P § 1000 \? = |
[&]
= / .g =
3 5 / 3 [
$ 4 / 8 100
- ,
T 3 s (&)
1]
w 2 '/ 01— Ciss = Cgq + Cgs
9} / —— Coss = Cgs + Cgd
> 1 ; Crss = ng
0 0 10 20 30 40 50 60
0 10 20 30 40 50 60 70 Vps - Drain-to-Source Voltage (V)
Qq - Gate Charge (nC .
g ge (nC) 4-5, Capacitance
Vps = 30V Ip = 100A
B4 4-4. Gate Charge
25 5
— Tc=25°C, Ip=100 A
23— g 43 — Tc=125°C, Ip = 100 A
S ~ £y
~ 21 )
S 2 35
I} S 3.
= 19 -
S 2 3 \ .
o 1.7 o —
2 \\ o 25
8 15 N g \
£ @ 2 A
F s S 15 T
3 1.1 5 4
= 3
0.9 N © 05
0.7 0
75 50 25 0 25 50 75 100 125 150 175 200 o 2 4 6 8 10 12 14 16 18 20
Tc - Case Temperature (° C) Vgs - Gate-to-Source Voltage (V)
Ip = 250pA 4-7. On-State Resistance vs Gate-to-Source

Eq 4-6. Threshold Voltage vs Temperature

Normalized On-State Resistance

2.2

— Vgs=45V
2| — vgg=10V

1.8

1.6
1.4

1.2

1

—
0.8 =
a/

0.6

0.4
-75

50 25 0 25 50 75 100 125 150 175 200
Tc - Case Temperature (° C)

Io = 100A

Xl 4-8. Normalized On-State Resistance vs
Temperature

Isp - Source-to-Drain Current (A)

Voltage
T e=_eee————————
— Tc=25°C = i 7 |
— To=125°C F— ] 7 |
10 %
— /1 7/ |
1 %
II’ ll'
7/ /
0.1 VA L
I/ l'
7 /
0.01 VA L
// /"
0.001 %
II’ l"
7/
0.0001 Z L
0 0.2 0.4 0.6 0.8 1

Vsp - Source-to-Drain Voltage (V)

B4 4-9. Typical Diode Forward Voltage

Copyright © 2024 Texas Instruments Incorporated

BRI T 37— N2 (DB BRI &) #2585 5
Product Folder Links: CSD18535KCS

English Data Sheet: SLPS531


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/ja-jp/lit/pdf/JAJSU52
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU52A&partnum=CSD18535KCS
https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/lit/pdf/SLPS531

CSD18535KCS

13 TEXAS
INSTRUMENTS

Ips - Drain-to-Source Current (A)

JAJSU52A — JULY 2014 — REVISED APRIL 2024 www.ti.coml/ja-jp
1000 500
— Tg=25°C
NS T*f——”! - z — Tc=125°C
100 - 5
—~ = 3
! AWAN 2 100
10 D g
NN [ ™
< N
K S~
1 &
— DC —— 100ps 5
— 10ms —— 10 us =
— 1ms
0.1 10
0.1 1 10 100 1000 0.01 0.1 ]
Vps - Drain-to-Source Voltage (V) Tay - Time in Avalanche (ms)
Single Pulse, Max Ro,c = 0.5°C/W B 4-11. Single Pulse Unclamped Inductive
B4 4-10. Maximum Safe Operating Area Switching

Ips - Drain-to-Source Current (A)

B 4-12. Maximum Drain Current vs Temperature

240

200

160

120

80

40

\

0
-50

25 0 25 50 75 100 125 150 175 200

Tc - Case Temperature (° C)

6

EFHT 57 17—z (

R,
— BT

L HDE) FEF

Product Folder Links: CSD18535KCS

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLPS531


https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/ja-jp/lit/pdf/JAJSU52
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU52A&partnum=CSD18535KCS
https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/lit/pdf/SLPS531

i3 TEXAS
INSTRUMENTS CSD18535KCS
www.ti.comlja-jp JAJSU52A — JULY 2014 — REVISED APRIL 2024

5 Device and Documentation Support
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5.4 Trademarks

NexFET™ is a trademark of Texas Instruments.

TXH R AL AV LAY E2E™ is a trademark of Texas Instruments.
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6 Revision History

Changes from Revision * (March 2015) to Revision A (April 2024) Page
© FFRaAPERIIDIES TR, M AAEZIROBRE TTTEZ TR e 1
Copyright © 2024 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 7

Product Folder Links: CSD18535KCS
English Data Sheet: SLPS531


https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/ja-jp/lit/pdf/JAJSU52
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU52A&partnum=CSD18535KCS
https://www.ti.com/product/ja-jp/csd18535kcs?qgpn=csd18535kcs
https://www.ti.com/lit/pdf/SLPS531

13 TEXAS
CSD18535KCS INSTRUMENTS

JAJSU52A — JULY 2014 — REVISED APRIL 2024 www.ti.com/ja-jp

7 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
CSD18535KCS Active Production TO-220 (KCS) | 3 50 | TUBE ROHS Exempt SN N/A for Pkg Type -55t0 175 CSD18535KCS
CSD18535KCS.B Active Production TO-220 (KCS) | 3 50 | TUBE ROHS Exempt SN N/A for Pkg Type -551t0 175 CSD18535KCS

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI'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. TI 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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TUBE
T - Tube
height L - Tubelength
*
> w-tTupe| A\ L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CSD18535KCS KCS TO-220 3 50 532 34.1 700 9.6
CSD18535KCS.B KCS TO-220 3 50 532 34.1 700 9.6
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PACKAGE OUTLINE
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NOTES:

1. Dimensions are in millimeters. Any dimension in brackets or parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Reference JEDEC registration TO-220.
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EXAMPLE BOARD LAYOUT
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