Ordering & Technical Design & Support & ol
-g quality documentation development m training ZS%%*’I’

1P TEXAS TPS653850A-Q1, TPS653852A-Q1
INSTRUMENTS JAJSL50A — JANUARY 2020 — REVISED FEBRUARY 2021

REEET7 TV — 3 RAITFOYA 3 A TPS653850A-Q1 and
TPS653852A-Q1 ¥V F L —)VE;

1155 - 5\:7‘&6/\/7) B LA DD ERE ST
HEEAREIE RNL LTS Ry 7 U7 7L
+ TRENAET AEC-Q100 FBEFE H A[EEE T )
— FARAREFESL—F 1:-40°C~+125°COE{E - T/\TOD GRS ETE . T o AN O AR AL L
B4 T v HE (WU =T HIZENE, I TR —T v 7%
— 32 HBM ESD 4L L 2 (AN MCU IZ LD e Bh AT HE
— 5,342 CDM ESD 4L ~L C4B — TANTOBEPM N2 B REEEE .
o HEREZ A YERL TEESHRE, BIOY vy MU AZL DI IE'J%'M%
— BERAT TV — T i
— ASILD £T0 ISO 26262 + 27 L#k a4 ) NG
2R o f AL VAT LREHERET — OPEN/CLOSE 71> Ryl FidE & D
— ASIL D $CORERIIRIGRES EN—R =T - U F Ry TR
Paget 7%_7 P PIERROXILRE ) 20 — FEAEZEA MCU D74 /LRH AT (PWM E72i3L -~
o ASEERHE V) DB, MCU D7 —(5 5 D
— 7~36V (Bl T T —T T — Diagnostic JRI: 7S AADE/LT « T AMB LD
_ ~ NS N \o - - YAy, 0):—;—»/\/4 G4 VX?‘A??%%??)EH .
gb) 36V (Mal STV« U —T 7 % DFE Tk L SAFE B o A AR R 0T A 2L TR
5 AT MR

— B/ 23V (V=AU T T HOEES)

o EJL— (FET HiK) - TOAANERIRIEH O 0y =4

- ThuJEEBLORYy 7 EEOWNE LT T

— 6V AR AR T F ol —H Fas
— 5V, 285mA LDO (CAN, ~J7 =7/, ADC V77 — REERPEATYICET S CRC (F/AA AL U AL
L AHIE (R 1%, AT 20~120mA)) BLUOV AT 2GEELUAS) & SPI BT 5
— 3.3V E7213 5V, 350mA LDO (MCU) CRC
TPS653850A-Q1. 3.3V, 350mA %7-13 5V, — MCU A®Y+t R alg
500mA LDO (MCU) TPS653852A-Q1 - ZWH
- BUVERECEIANVT=TVAICRESNIZ2 D . gp| oLk + F— 2%t 5 CRC X
® LDO o SPI LU RAZIZIDVAT L L oYL LT R AL~
o BUHEI 1 (VSOUTT) I 120mA., o+ DTF—H
HEIR 2 (VSOUT2) AHHd 100mA o AR—=T IV RTAT I AT AR RO S ER
s REWBERINI VXY - E—R (FTyF T A N — e AT =T DT A AT—T )L H
) £k, 3.3V 13 5V BEHAEIE o IGNEY (7 =yiar) EFaid CAN_WU v (b7
o TIURBIUONYTU~DERE ;@«;5@% = NETEOMOMERE) [ZXDY AT T
— F—T R T AN TFUETE LG E/NT 6V, i + 48 "> HTSSOP PowerPAD™ IC /3w /ir—
KTV & A s, o
A, 277V —=ay

- ﬁ’f\f@vﬂe:d/—&ﬁjjj NRoFUEE. BLIO o HEHLEMREET Y —ar
V\i {J"? ZxP T AMNL LT AR E AR S LY o FEXEMLEMEET TV r—rar
aa B bR

3 HI=

TPS653850A-Q1 and TPS653852A-Q1 7 /A AL, HENH ¥R CROND IR L RE T 7V r—rar D~ ay
\CERZ UG T D7D G SN e~v VT L — VERIEE T, KT A RE, Tarary -ay 727 y7 (LS) B&
VLEDMD=NTF 2T T =X T 7 F YR LI RE L e~ A2 R — L T ET,

TPS653850A-Q1 and TPS653852A-Q1 5 /31 A(%, MCU, CAN . FlexRay 7-i34 ik I EIRA4a 458
HOBIRL— LWL CTWVET, NES FET & FEEa R—H 1%, 2.3V~36V DA T)yTVEFEE 6V OF UL
Xl —HHNZEBRL THOL X2 —XHFE L ET, NET v — R 7 E, NEL ol —H | — =R T A

BB TIELGIZHOWTOFRATIRUZZOEENT, B O ELHERE T2 B TEEMICIRIEL T O TY, %2 T 2 IERR BB O 5B i
www.ti.com T C& | ZOWNENFITEESIET, TI TIERIROEMEEB IO YIS EL UL ORIV LEE A, EBEORRGE2E ORI, zﬂ*
BHRO PGB % Z B L EVET OBV ZLET,

English Data Sheet: SLVSF96


https://www.ti.com/technologies/functional-safety/overview.html
https://www.ti.com/licreg/docs/swlicexportcontrol.tsp?form_id=246467&prod_no=TPS653850-Q1-DESIGN&ref_url=hval_msa
http://www.ti.com/applications/automotive/overview.html
http://www.ti.com/applications/industrial/overview.html
https://www.tij.co.jp/product/jp/tps653850a-q1?qgpn=tps653850a-q1
https://www.tij.co.jp/product/jp/tps653852a-q1?qgpn=tps653852a-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSL50
https://www.tij.co.jp/product/jp/TPS653850A-Q1?dcmp=dsproject&hqs=#order-quality
https://www.tij.co.jp/product/jp/TPS653850A-Q1?dcmp=dsproject&hqs=#tech-docs
https://www.tij.co.jp/product/jp/TPS653850A-Q1?dcmp=dsproject&hqs=#design-development
https://www.tij.co.jp/product/jp/TPS653850A-Q1?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLVSF96

i3 TEXAS

TPS653850A-Q1, TPS653852A-Q1 INSTRUMENTS
JAJSL50A — JANUARY 2020 — REVISED FEBRUARY 2021 www.tij.co.jp

TEEAIEL ., Fo Ny TV R EE L TN NMOS FET OBEENCH I TEET, ZOT AR F, A7 =
alfZ 5 (IGN B ) oDy A7 7 Fl2lL CAN hF U — " ET2 T DMMDE S (CAN_WU ') b DT =
AVT T h Y R— L TONET,

7/\4’xmiﬁmmiut EEEH =y NE, TR TONTEFRL — LV BLORyTVERNLOL F 2l —H H DK

BIEEWMEEZERLET, Fo, LX 2L —XOBUEHI R EMER#E D FEEIN TV ET, TPS653850A-Q1 and
TPS653852A-Q1 T A AT, BESERU v F R/ MCU =7 —(E5F=4, WERIRSS DO /0y /=4 /0
VI B DYNT F vy REFMEAE) B L SPI#IE %% CRC (KEITTREMA), 7/ A ZDONET Fus
BLOTF VS BEOERA ATREICT 22 Wi Y . MCU FYUty MEE (NRES ), 8E0W AT AlREO M
R CHMRT — e 2T — D RN 5% 2k ) (ENDRV BY) & 2 TUOVET, AT A AL E B RN 'V
77 Ak (BIST) # HEIEIICEITLE T, MEITSL T, Y AT LE TR 7 b= Tl k> T MCU 28 BIST 2
FITTHILLTEET, HHOZWRREETIL, MCU 728 TPS653850A-Q1 and TPS653852A-Q1 DHEREZ R T 52
EMTEET,

F7- TPS653850A-Q1 and TPS653852A-Q1 7 /3 A R (21X, SPI LU AXZ L DT — M EEEENHVE T, T /342D
SPI L VASNIL, VAT Lo LS VLTS R L SV DRFIE LT — 2 WE T DB OAT —Z A Ey NRHY T, T3
4X#%E®I7 KA R T DERFEDAT —Z Ay MRGRESIL, ZOERRIL MCU 23534435 SPI LT

it T ECTHREFSNET, MCU (X, S ESNTZAT —H Ay MIHEDNT, VAT AR RTIRRE IR
é°7b>\ VAT AOWEMEEER TELNEHIE TEET,

TPS653850A-Q1 and TPS653852A-Q1 7 /31 A% 48 £°- HTSSOP PowerPAD™ IC /X — TGS IVE T,

S RERY
BB PRolr— YA
TPS653850A-Q1
HTSSOP (48) 12.50mm x 6.10mm
TPS653852A-Q1
(1) FEZOWTTEZvar 6 2BRLTLIEEN,
2 Submit Document Feedback Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: TPS653850A-Q1 TPS653852A-Q1


https://www.tij.co.jp/product/jp/tps653850a-q1?qgpn=tps653850a-q1
https://www.tij.co.jp/product/jp/tps653852a-q1?qgpn=tps653852a-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSL50
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSL50A&partnum=TPS653850A-Q1
https://www.tij.co.jp/product/jp/tps653850a-q1?qgpn=tps653850a-q1
https://www.tij.co.jp/product/jp/tps653852a-q1?qgpn=tps653852a-q1

13 TEXAS

INSTRUMENTS

www.tij.co.jp

TPS653850A-Q1, TPS653852A-Q1
JAJSL50A — JANUARY 2020 — REVISED FEBRUARY 2021
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5 Device and Documentation Support
5.1 Documentation Support
5.1.1 Related Documentation

For related documentation see the following:

« Texas instruments, A Guide to Board Layout for Best Thermal Resistance for Exposed Packages
application report

» Texas instruments, PowerPAD™ Made Easy application report

» Texas instruments, PowerPad™ Thermally Enhanced Package application report

5.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.
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5.4 Trademarks

PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.
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6 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 ©)
@ ©)
03850AQDCARQ1 Active Production HTSSOP (DCA) | 48 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 0O3850A
0O3850AQDCARQ1.A Active Production HTSSOP (DCA) | 48 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 0O3850A
03852AQDCARQ1 Active Production HTSSOP (DCA) | 48 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 03852A
03852AQDCARQL.A Active Production HTSSOP (DCA) | 48 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 03852A

@ 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 TI RoHS Statement for additional information and value definition.

) |ead 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 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 TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
0O3850AQDCARQ1 HTSSOP| DCA 48 2000 330.0 24.4 8.6 13.0 18 12.0 | 24.0 Q1
03852AQDCARQ1 HTSSOP| DCA 48 2000 330.0 24.4 8.6 13.0 18 12.0 | 24.0 Q1
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
0O3850AQDCARQ1 HTSSOP DCA 48 2000 350.0 350.0 43.0
03852AQDCARQ1 HTSSOP DCA 48 2000 350.0 350.0 43.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
DCA 48 HTSSOP - 1.2 mm max height

12.5 x 6.1, 0.5 mm pitch SMALL OUTLINE PACKAGE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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MECHANICAL DATA

DCA (R—PDSO—G48)

PowerPAD ™ PLASTIC SMALL—OUTLINE

48

N
N
(@)

Pin 1 Index Area

[ | N
5

B

A

1,20 MAX 0o )
08" _—
0,75
0,50
(Y \
Seating Plane ¢ \J_\ /—L
AN /
[~]o10 —
4073259-2 /8 07/
NOTES: Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

This drawing is subject to change without notice.

A

B.

C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D

This package is designed to be soldered to a thermal pad on the board.
Thermally Enhanced Package, Texas Instruments Literature No. w for information regarding

recommended board layout.

Refer to Technical Brief, PowerPad

This document is available at www.ti.com <http: //www.ti.com>.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

F. Falls within JEDEC MO-153

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

DCA (R-PDSO-G48) PowerPAD™ PLASTIC SMALL OUTLINE
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat

transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SLMAOO2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQO4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

Exposed

T :_ ] q/ Thermal Pad

3,60
2,52 _ |_ + _| _

\HHHHHHHHHHHHlHHHHHHHHHHHﬁ;

Exposed Thermal Pad Dimensions

4206320-4/S 11/14

NOTE: A. All linear dimensions are in millimeters

PowerPAD is a trademark of Texas Instruments.
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LAND PATTERN DATA

DCA (R

—PDS0-G48)

PowerPAD ™ PLASTIC SMALL OUTLINE PACKAGE

solder mask
over copper

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

46x0,5

A

Stencil openings based

on a stencil thickness of .127mm
Reference table below for other
solder stencil thicknesses

~oAOoonoomeUaOanong

75 , 7 36 Y 7.5
° ///// Exam[?i:inseﬂd;;dmsk 55‘(1'
) s
> [onuaomoaooauonanr-
/ (See Note E)
/
/
/ Increasing copper area will
enhance thermal performance
/ (See Note D)
/ Example
/ Non Soldermask Defined Pad
//"’—' ———
/ Sold Eh)ll(amkplg . Center PowerPAD Solder Stencil Opening
*(Gee Note By ° Stencil_Thickness X Y
—= =—0,3 0.1mm 7.21 4.06
/ \ \ 0.127mm 6.40 3.60
] i 0.152mm 5.85 3.29
l Y ~\L 0.178mm 5.41 3.04
\"\ 1,55 /— Pad Geometry
\ 0,05 /
All Around
T ~——— . —
4208546-3/H 11/14
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Customers should place a note on the circuit board fabrication drawing not to dlter the center solder mask defined pad.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAO02, SLMAQO4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC-7351 is recommended for alternate designs.
E. Laser cutting apertures with trapezoidal walls and dlso rounding corners will offer better paste release.

contact their board assembly site for stencil design recommendations.

Customers should
Example stencil design based on a 50% volumetric

metal load solder paste. Refer to IPC—7525 for other stencil recommendations.
F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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