Product '\_ Order Technical 2 Tools & Support & ZS%%‘?H

Folder o e Now Documents #N Software Community
i3 TEXAS
INSTRUMENTS TPS40195
JAJS244F —-FEBRUARY 2007—-REVISED JUNE 2019
TPS40195 4.5V~20V RHEAFEEE D bO—5,
— ~ TR > . > L
RIEEMESE LUNT — - &y RisEfRT &
1 BHE 3 =
o BI{EANETEER : 4.5v~20V TPS40195 %, A% 4.5V~20V OB CEIfET 571
o HBAEEAEHRIE 0.501V +0.5% IZERTERIEE TN R R R ER o b —T T, Zoarh
« 180° O A RIFEAI4EEHEA a—Z21E, A v T 7 E i E% 100kHZ~600kHZz @
e 5V LFalL—IHE HPH T CEXABET—FHIENEESNCOES, 2
e NMHYAKBLUO—YA K MOSFET TBEHR DT ISAA L IBIRATRERY T e AY — N, 70 7T 4
ZiR AIREZRME LR EIVERS 1k (UVLO). [EIIBEREZR L 0D ik
e 100kHz~600kHz DR A v F > T ik TRERE AR 2 CWVET, )G 07 o RSB RS ERERE LS
o ARX=TIENRT— Ly R D, RU— FET OE@ERERIELTWET, @S
e A SAWHEEIZ UVLO EERTFULR B, o—H%ARF MOSFET OA DO EBEWE F otk
e 150°CHOH—<I vy NI HL., 22— — a5 A mFe/p AL o a /LR & g3
o JFRA[EEARV I - R —F HZETITWET,
o TUNATRAEHMIE
IS BB
2 TV —ary W R AR AR (5T
- oy e
« IVRY - LALBEUI Y RLYSnHY—n— OFN (16) 00mm x 3.50mm
. Ry PT— s Q) #BEESNTVDTRTO A — DTN T, BROHE S #

BTSN,
o JEMEiZEY DC-DC EZa—J)l

77V —2 3 HEER

TPS40195

- \T«—o Vv
3 |coMP  BOOT |14 ouTt
VDD LDRV I

= ILIM PGOOD | 10 O Power Good

UDG-06066

FEREROTIR DO W TORFFRATIR LU IO RN, ]G OBEEA R T2 H B TEEMICRIL TODb 0T, %4 2 ERR RGO #I L, www.ti.com THTITE, D
BRFIBESNET, TICIEROEMMERB LU Y IS OEEL UL IRFEVW L £ A, EERORGH2E ORTZIE, ST RO TGH A Z S RLIZSWET IS BV LET,

English Data Sheet: SLUS720


http://www-s.ti.com/sc/techlit/SLUS720.pdf
http://www.tij.co.jp/product/jp/tps40195?qgpn=tps40195
http://www.tij.co.jp/product/jp/TPS40195?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/TPS40195?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/TPS40195?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/TPS40195?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/TPS40195?dcmp=dsproject&hqs=support&#community

TPS40195
JAJS244F —~FEBRUARY 2007—REVISED JUNE 2019

L R e
2 T U A e
3 B e
4 BRI oo
5 BEEE (B i
6 THAAABIORF2ATDY R =N e,

6.1 T/XARTIRTB it

13 TEXAS
INSTRUMENTS
WWW.tij.co.jp
6.2 T NARA IR TR oot 4
6.3 RF 2 AUBRDVTR=DE i 4
6.4 FFo A D EHBRHEZITID T v 4
6.5 TZaTT (oYY R e 4
B.8  PHEE oottt 5
6.7 HESKMEICHETAERTE
6.8 GlOSSAIY ....ceeiiiiiiiiiiie et
AH=Hn o= BIOHESXER v 5

4 HETRERE

EERE SRR ORFITWUFT 2R L TOET, ZTOURTEIEITEFERICEC TOET,

Revision E (July 2012) 55 Revision F [ZZ&F Page
B R Y L N 53 5z A a1 A OO U TP URR 1
o TESD &1, T ks ar [ FALROMRET—F v riay [ 77V r—a b v riay, [ERICE
FTEMRFIE I vay TLAT ORI vay [ FALRBLORF2 A OV —R eI ay [ A=Jpk, /Xy r—
D SN O B i e D 1= | OO TUT TR 1
I G A o= 1| OO 1
Revision D (November 2008) »>5 Revision E IZE ¥ Page

Copyright © 2007-2019, Texas Instruments Incorporated


http://www.tij.co.jp/product/jp/tps40195?qgpn=tps40195
http://www.tij.co.jp

13 TEXAS
INSTRUMENTS
TPS40195

www.tij.co.jp JAJS244F —FEBRUARY 2007 —REVISED JUNE 2019

5 BIE (KZ)

ZOALya/LRIE, ILIM 735 GND IZHE L7z 1 DOAMFITIEPI TR ESIVET, 2 VAL OISR (Rt & A 1k

DI=DYNE ANAFARMOSFET A DEXZ M DEEZ ML LR T3 EE AL v a/L R D550mV it L7z
XV AT NE W T HIETITOIVET, 2 b —Z IV OB RSV E . W5 OMOSFETA A 71278

0, ZALTUMNAMPKE T T2 F CHEBIIRALNET A, ZHUTED, B 7 4V ST A LT A OV 1% 1l
FRLET, ZOT SARADRIENIM ST 8T, BEOT A R% | [E7EE L (250kHz F721% 500kHz) TEIEL T\
~ A% TPS40195 (Z%FL T 180° Wi Al CRIMIS 52, £721F 100kHZ~600kHz O#i[H DIEE DIy 7RI IR
HxEDZEnTEET,

Copyright © 2007-2019, Texas Instruments Incorporated 3


http://www.tij.co.jp/product/jp/tps40195?qgpn=tps40195
http://www.tij.co.jp

13 TEXAS
INSTRUMENTS
TPS40195

JAJS244F —FEBRUARY 2007 —-REVISED JUNE 2019 WWW.tij.co.jp
6 TNARBLUVRFaAY rDYR-F

6.1 TNARHR—}F
6.1.1 TARAY/N— - Ry bMI—VDOHRICETIHREEIE

F Ry = Ry NI — 7 OB F 7 13— R ATIO I, B EIZITIOR N, | —E R —fF IR itX
NAGEE IR T Ray /= Xy " — ORI 72 13— 2O ST 5, T Xay S — Xy NI —7
O FIT T —EADOZEOEXHAZERTHILOTIEHYER A,

6.2 TNAR - YR—-F}
6.2.1 BIERGR
LUF OB IZRFEAS TPS40195 LHALLIC, MigtxiGiL/eob D TY,

= 1 BEERGR
TISAA B
TPS40100 YRV AR i b —T | mERY— o T BR O v — U R
TPS40075 ANEFAD IR A i ha—F  BET 4 —R -7 47— 5
TPS40190 BB DD AR R R E s hr—
TPS40192/3 4.5V~18V AJj, D4, R RIEER A ha—F RT— Ty NEEREFT &

6.3 RFaAYbDYR—-}F
6.3.1 B9:EEH

AT O HEEHL, Web @ www.power.ti.com T, [HEHTE R O FIZHYET, www.power.ti.coni (1%, Z<Di%F

VR KA T =T b BT MOBRE R ~DU L 3BV ET,

« [Under The Hood Of Low Voltage DC/DC ConvertersJ, SEM 1500 Topdevice 5, 2002 Seminar Series (Ji&

+ [Understanding Buck Power Stages in Switchmode Power Supplies], SLVA057, 1999 4 3 H (¥:5E)

» [Design and Application Guide for High Speed MOSFET Gate Drive Circuits./, SEM 1400, 2001 Seminar
Series (J<75

» [Designing Stable Control LoopsJ. SEM 1400, 2001 Seminar Series (¥:E)

. gf)werPADTM W ARSI, 77V —ar - 7 U —7 SLMA002 BL T SLMA004 (H£3E) (CFt#L T\ vE

« [QFN and SON PCB Attachment], 732« 2 LAY LEFH B SLUA271, 2002 4E 6 H (3&5E

6.4 FFaArFOEHBMEZITMSAE

R A PO T FIZDOWTOBENEZITEAIZIL, ti.comDT NA AR TELT A VE ZBANTLIESW, 5 EDT 75 —Fa52
TS 170 7 U CORERTHE BEINTZT X TORMBIERICE T AT ANl Z T EAVET, ZHEOFEMIC
DONTIEL BIESNTERF 2 A MIE EFNTWDASETEEE Z BT E0,

65 AZa=74q4-UVY—2X
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TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support Tl's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.
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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 ©)
@ )

TPS40195PW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40195
TPS40195PW.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40195
TPS40195PWG4 Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40195

TPS40195PWG4.A Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40195
TPS40195PWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40195
TPS40195PWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40195
TPS40195RGYR Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40195
TPS40195RGYR.A Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40195
TPS40195RGYT Active Production VQFN (RGY) | 16 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40195
TPS40195RGYT.A Active Production VQFN (RGY) | 16 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40195
TPS40195RGYTG4 Active Production VQFN (RGY) | 16 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40195

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

@ Mmaterial 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.
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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. 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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 O O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
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)
TPS40195PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPS40195RGYR VQFN RGY 16 3000 330.0 12.4 371 | 421 | 111 8.0 12.0 Q1
TPS40195RGYR VQFN RGY 16 3000 330.0 12.4 3.8 4.3 1.5 8.0 12.0 Q1
TPS40195RGYT VQFN RGY 16 250 180.0 12.4 3.8 4.3 1.5 8.0 12.0 Q1
TPS40195RGYT VQFN RGY 16 250 180.0 12.5 371 | 421 | 1.11 8.0 12.0 Q1
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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)

TPS40195PWR TSSOP PW 16 2000 353.0 353.0 32.0
TPS40195RGYR VQFN RGY 16 3000 338.0 355.0 35.0
TPS40195RGYR VQFN RGY 16 3000 353.0 353.0 32.0
TPS40195RGYT VQFN RGY 16 250 213.0 191.0 35.0
TPS40195RGYT VQFN RGY 16 250 338.0 355.0 35.0
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TUBE

T - Tube
height L - Tubelength

< n
« Lt

A
A 4

\ 4

*
W - Tube |
> 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)
TPS40195PW PW TSSOP 16 90 530 10.2 3600 35
TPS40195PW.A PW TSSOP 16 90 530 10.2 3600 3.5
TPS40195PWG4 PW TSSOP 16 90 530 10.2 3600 35
TPS40195PWG4.A PW TSSOP 16 90 530 10.2 3600 35
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

RGY (R—PVQFN—N16)

PLASTIC QUAD FLATPACK NO—-LEAD

415
¢ )
3,85 E
15 | 10
|
16 ‘ 9
|
| \j{ I 3,65
3,35
1 8
Pin 1 Index Area /

Top and Bottom

0,20 Nominal

Lead Frame

T Seating Plane

0,00
Seating Height

r 16X 0,00
f 0,30
- | X
JUUUUU_]
[ f
1
& I THERMAL PAD e
[
SIZE AND| SHAPE
[@ T SHOWN ON SJEPRATE SHEET T
° v
A 4 =
oo I N
|
NANNNN [Wm
15 10 >
o 0,10 W|c[AlB]
0,05 |C
Bottom View 4203539-3/1 06,/2011
NOTES A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—Lead) package configuration.
D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
G. Package complies to JEDEC MO-241 variation BA.
i
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THERMAL PAD MECHANICAL DATA

RGY (R—PVQFN—N16) PLASTIC QUAD FLATPACK NO—-LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (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 information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

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

/—Exposed Thermal Pad

.
U
“l/CS

T 1D

2,05+0,10 +
! 16D

&

(INANANANAN()

15 10

€4—2,55+0,10-¥]

Bottom View

Exposed Thermal Pad Dimensions

4206353-3/P 03/14

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

PLASTIC QUAD FLATPACK NO—-LEAD

RGY (R—PVQFN—N16)
Example Stencil Design
0.125mm Stencil Thickness
Example Board Layout (Note E)
480 | 475
)
Note D
o[ 1 — =[] —
430 2,60 ? 2,55m— 25 2,65t ’l
T - - - | i -
1,;0 205 1.60 'I'1 .57>_ ~—10,30 x 2 PL
Ol 1, -— S — | —]
- # ‘\ e 0.85 X 16 PL - ~=— 0,80 x 16 PL
00000~ JOpod
i N A
T ] _—_| |___ 0,28 X 16 b& ———I 0,23 x 16 PL.
i' —=] 10x0,50 ™ 10%0,50 —=—|
! AN
| AN 677% solder coverage by printed
i “\ area on center thermal pad
| h
! Non Solder Mask \\\ Example Via Layout Design
.', Defined Pad N may vary depending on constraints
| J— - Example N (Note D, F)
i /// “~._ Solder Mask Opening N 1,00
)" (Note F) N
/0,08 O O—F
/ RO,14 — 0
i
i * Example 6X¢O,3
\ T Pad Geometry
\‘ O 07 (Note C)
\ )
\ Al Around
\\
N
~_.
) 4208122-3/P 03/14

NOTES: A. All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack

QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271, 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>.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
Refer to IPC 7525 for stencil design considerations.

E.
contact their board assembly site for stencil design recommendations.
Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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