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ORDERING INFORMATION

PACKAGE PACKAGE MARKING
Ta VOLTAGE OPTIONS msop™ QFN®@ MSOP QFN
Adjustable TPS62040DGQ TPS62040DRC BBI BBO
15V TPS62042DGQ TPS62042DRC BBL BBS
—40°C to 85°C 16V TPS62043DGQ TPS62043DRC BBM BBT
1.8V TPS62044DGQ TPS62044DRC BBN BBU
3.3V TPS62046DGQ TPS62046DRC BBQ BBW
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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range unless otherwise noted(")

UNITS
Supply voltage VIN®@) -0.3Vto7V
Voltages on EN, MODE, FB, SW(® -0.3VtoVgc+0.3V
Continuous power dissipation See Dissipation Rating Table
Operating junction temperature range +40°C to 150°C
Storage temperature range +65°C to 150°C
Lead temperature (soldering, 10 sec) 260°C
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PACKAGE DISSIPATION RATINGS

(1) TA <25°C TA =70°C TA =85°C
PACKAGE Roua POWER RATING POWER RATING POWER RATING
MSOP 60°C/W 1.67W 917 mW 667 mW
QFN 48.7°C/W 2.05 W 113 W 821 mW
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RECOMMENDED OPERATING CONDITIONS

MIN TYP MAX UNIT
\ Supply voltage 25 6.0 \%
Vo Output voltage range for adjustable output voltage version 0.7 Vv, Vv
lo Output current 1.2 A
L Inductor(!) 6.2 uH
C Input capacitor!) 22 uF
Co Output capacitor(!) 22 uF
Ta Operating ambient temperature -40 85 °C
Ty Operating junction temperature -40 125 °C
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ELECTRICAL CHARACTERISTICS

V;=3.6V,Vo=1.8V,Ilg=600mA, EN = VIN, Ty = —40°C to 85°C, typical values are at Tp = 25°C (unless otherwise noted)(")

SUPPLY CURRENT
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vi Input voltage range 25 6.0 \%
lq Operating quiescent current lo = 0 mA, device is not switching 18 35 UA
Isp Shutdown supply current EN = GND 0.1 1 LA
VuviLo Under-voltage lockout threshold 1.5 2.3 \
ENABLE AND MODE
VEn EN high level input voltage 1.4 \%
VEn EN low level input voltage 0.4 \
len EN input bias current EN = GND or VIN 0.01 1.0 HA
V(moDE) MODE high level input voltage 1.4 \
V(moDE) MODE low level input voltage 0.4 \
|(MODE) MODE input bias current MODE = GND or VIN 0.01 1.0 A
POWER SWITCH
P-channel MOSFET on-resistance Vi=Vgs=36V 115 210 mQ
DsON) P-channel MOSFET on-resistance Vi=Vgg=25V 145 270 mQ
likg(P) P-channel leakage current Vps=6.0V 1 A
N-channel MOSFET on-resistance Vi =Vgs=36V 85 200 mQ
Ds©oN) N-channel MOSFET on-resistance V) =Vgg =25V 115 280 mQ
likg(N) N-channel leakage current Vps=6.0V 1 A
IL P-channel current limit 25V<V|<6.0V 1.5 1.85 2.2 A
Thermal shutdown 150 °C
OSCILLATOR
) Veg=0.5V 1 1.25 1.5 MHz
fs Oscillator frequency
Veg=0V 625 kHz
OUTPUT
Vo Adjustable output voltage range TPS62040 0.7 ViNn \%
Viet Reference voltage 0.5 Vv
e PN o
TPS62042 V|=25V1t06.0V;lg=0mA 0% 3%
1.5V Vi=25V1t06.0V;0mA<Ig<12A -3% 3%
TPS62043 V|=25V1t06.0V;lg=0mA 0% 3%
, 1.6V Vi=25V1t06.0V;0mA<Ig<12A -3% 3%
Vo Fixed output voltage
TPS62044 V|=25V1t06.0V;lg=0mA 0% 3%
1.8V Vi=25Vt06.0V;0mA<Ig<1.2A -3% 3%
TPS62046 V|=36V1t06.0V;lg=0mA 0% 3%
3.3V Vi=36Vt06.0V;0mA<Ig<1.2A -3% 3%
Line regulation®) |\2 z Yg;gs V (min. 2.5 V)t0 6.0 V, . o
Load regulation() lo =10 mA to 1200 mA 0 %/mA
kg Leakage current into SW pin Vi>Vp, 0V <Vgw<sV, 0.1 1 A
Reverse leakage current into pin SW V| =open; EN = GND; Vg = 6.0 V 0.1 1 A
f Short circuit switching frequency Veg=0V 625 kHz
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PIN ASSIGNMENTS
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TYPICAL CHARACTERISTICS
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[X15. Adjustable Output Voltage Version
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TPS6204xD IR K Z A v FEIM2.2AIZK T B 4 ¥ & o 2 BHEN
WAHIETY, BELTB IR, A v E ATk

n?ﬁﬁﬁ&ofﬁb ZHUIFHSEN A A v F v TR
ICHEERITT WS 2 TY, K1, REWT TV r—va v,

4/57&@%W@E%§%bf<féno

147 51{@ DR YF314v
4.7uH 5.0 x 5.0 x 3.0 mm Sumida CDRH4D28C-4.7
4.7uH 5.2x5.2x25mm Coiltronics SD25-4R7
5.3uH 5.7 x5.7 x 3.0 mm Sumida CDRH5D28-5R3
6.2uH 5.7 x5.7 x 3.0 mm Sumida CDRH5D28-6R2
6.0uH 7.0x 7.0 x3.0 mm Sumida CDRH6D28-6R0
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A>T YE| TR ki P
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4, BEIZBCT, FVELAYF U HEFES L TEE
¥, AVFUHBBOBIRICIZR2EBIM LT F a0,

HHavFrvrices Iy s #FRLERAE. 2T V90
ERERMS Y v PVEFRIEFEIST 70 7= 3 Y OBHIES
WL RD FHA, TBEEHTZ0. RMSY /7)1/'%'(”1‘%14
TOXRTIHEL T,

/11

_ Vo
Vi 1
I =VoX — 1 x ——
RMSCout = VO X Lxf X2xV3 ®

FERED A BMAFICIZ TN ZIZPWME— FCEIfEL . B
BHEY v FEHIIa Y F U Y OESRICK DAL 2B Z 84
sEWMNIA VYTV ERRETEZLICKDAECIEEY v T
DAEFTEBED FT,

Vo
-5 1
AV =V, I ESR 9
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The Switch Node Must Be
Kept as Small as Possible

TPS6204x L1
e o2l swpe gy ML, %
9 0 & 51 M a |

1 5 Cc2
22 uF EN FB 2 uF

i 6 10

MODE PGND fee

F“ GND PGND S

X16. Layout Diagram
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Ziﬁ Ay |:|2 |:|-l- IEIE#E v 3 Y-/ — bt “PowerPAD Thermally Enhanced Package”

(SLMA002) #ZHE L T 72 &0,
Ry r—=VOEFHE ER 5L REBHBEE5 2 5HEDLD

10 MSOP/ 3 v & — ¥ ®PowerPAD™/H %13 1.52mm x 1.79
mm((+0.05mm) TH O . BHEHL 2 KT 5 72D PCBIZFHf i L
KThiEa A, BREIOY—<IL-ET728d 5 &EBEPLIT X

I3IHMERF T, PowerPAD™/ S v o — ¥ D BUKERE ST % e KPR
IZEHT 27201003, R — P v 2GR A -2 5 5
12, FHMNTEEZ Sy FEIC IS iC VA 7o F Shz# k%

. ~ 3 ST L ET,
b uIL D A, FElIAMNRIZOVTL, TI7 7Y 7r—
V| TPS62046 L1 Vo
Li-lon 2 8 6.2 uH 33V/12A
RO A O ) VA 2 S 5 S
c1 T YN SWi— c2
22 uF EN FB 22 uF
6 MODE PGND 10
= 4 =
GND  PGND|2
Components:
C1: Taiyo Yuden JMK316BJ226 ML
C2: Taiyo Yuden JMK316BJ226 ML = =
L1: Sumida CDRH5D28 6R2
X17. Li-Ton to 3.3 V/1.2 A Conversion
Vi TPS62040 L1 Vo
25Vto6V 8 4.7 uH 18V/1.2A
VIN sw 'e)

2
3
VIN sw ca
1 5
22 F o EN FB c1 22 F
2| MoDE PGND|10 33 uF
- GND  pGND|® =

Components:
C1: Taiyo Yuden JMK316BJ226 ML
C2: Taiyo Yuden JMK316BJ226 ML

c2
100 uF
L1: Sumida CDRH4D28C 4R7

[X18. Li-Ion to 1.8 V/1.2 A Conversion Using the Adjustable Output Voltage Version
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DGQ (S-PDS0O-G10) PowerPAD™ PLASTIC SMALL-OUTLINE

Top View

HARAF

Ti_,_______ /— Exposed Pad
I
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|
1,52 NOM : +
|
|

RN
s

4— 1,79 NOM —p

Not to Scale

TPS62040, TPS62042, TPS62043, TPS62044, TPS62046 PPTD040

EIA 2TORTEDEMIIIUXA—MLTT,
B. M FELLKERTIIErHYET,
C. PowerPAD™/ Xy & — T2 DWW T DBMIERK U Z DHEILEEEDDFIBEICDOWTIE. 77 =H - T U — 7 “PowerPAD Thermally Enhanced Package”
TIXEBESSLMACO2 R VT 7' r—< 3>+ J1) — 7 “PowerPAD Made Easy” TIX#AESSLMA004 &£ S8 L T 280, W h bR —L~R—Jwww.ti.com
TAFTEET,

PowerPADIE, T7HF Y XA > X VILAYDEETT,
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DGQ (S-PDSO-G10)

PowerPAD™ PLASTIC SMALL-OUTLINE PACKAGE
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=
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/

Seating Plane $

Thermal Pad
(See Note D)

Gauge Plane

£
BN
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DRC (S-PDS0O-N10) CUSTOM DEVICE PLASTIC SMALL-OUTLINE
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SEATING PLANE
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PACKAGE OPTION ADDENDUM

29-Sep-2025

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 ©)
@ ©)

TPS62040DGQ Active Production ~ HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBI
TPS62040DGQ.B Active Production ~ HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBI
TPS62040DGQG4 Active Production ~ HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBI
TPS62040DGQR Active Production ~ HVSSOP (DGQ) |10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBI
TPS62040DGQR.B Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBI

TPS62040DGQRG4 Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBI
TPS62040DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 85 BBO

| NIPDAU
TPS62040DRCR.B Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BBO
TPS62040DRCRG4 Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BBO

TPS62042DGQ Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBL
TPS62042DGQ.B Active Production ~ HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBL
TPS62042DGQR Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBL
TPS62042DGQR.B Active Production ~ HVSSOP (DGQ) |10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBL

TPS62042DGQRG4 Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBL
TPS62042DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40to 85 BBS

| NIPDAUAG
TPS62042DRCR.B Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 BBS

TPS62043DGQ Active Production ~ HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBM
TPS62043DGQ.B Active Production ~ HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBM
TPS62043DGQR Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBM
TPS62043DGQR.B Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBM
TPS62043DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes Call Tl | Nipdauag  Level-2-260C-1 YEAR -40 to 85 BBT

| Nipdau
TPS62043DRCR.B Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 BBT

TPS62044DGQ Active Production ~ HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBN
TPS62044DGQ.B Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBN
TPS62044DGQR Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBN
TPS62044DGQR.B Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40to 85 BBN
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
TPS62044DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 85 BBU
| NIPDAUAG
TPS62044DRCR.B Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BBU
TPS62046DGQ Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBQ
TPS62046DGQ.B Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBQ
TPS62046DGQR Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBQ
TPS62046DGQR.B Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 BBQ
TPS62046DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 85 BBW
| NIPDAUAG
TPS62046DRCR.B Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 BBW

@ 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 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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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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
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
TPS62040DGQR HVSSOP| DGQ 10 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
TPS62040DRCR VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS62040DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS62042DGQR HVSSOP| DGQ 10 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
TPS62042DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS62043DGQR HVSSOP| DGQ 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TPS62043DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS62044DGQR HVSSOP| DGQ 10 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
TPS62044DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS62046DGQR HVSSOP| DGQ 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TPS62046DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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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)
TPS62040DGQR HVSSOP DGQ 10 2500 364.0 364.0 27.0
TPS62040DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS62040DRCR VSON DRC 10 3000 346.0 346.0 33.0
TPS62042DGQR HVSSOP DGQ 10 2500 364.0 364.0 27.0
TPS62042DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS62043DGQR HVSSOP DGQ 10 2500 350.0 350.0 43.0
TPS62043DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS62044DGQR HVSSOP DGQ 10 2500 364.0 364.0 27.0
TPS62044DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS62046DGQR HVSSOP DGQ 10 2500 364.0 364.0 27.0
TPS62046DRCR VSON DRC 10 3000 353.0 353.0 32.0
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TUBE
T - Tube

height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TPS62040DGQ DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
TPS62040DGQ DGQ HVSSOP 10 80 330 6.55 500 2.88

TPS62040DGQ.B DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
TPS62040DGQ.B DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62040DGQG4 DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
TPS62040DGQG4 DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62042DGQ DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62042DGQ DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
TPS62042DGQ.B DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62042DGQ.B DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
TPS62043DGQ DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62043DGQ DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
TPS62043DGQ.B DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
TPS62043DGQ.B DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62044DGQ DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62044DGQ.B DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62046DGQ DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62046DGQ DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
TPS62046DGQ.B DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS62046DGQ.B DGQ HVSSOP 10 80 331.47 6.55 3000 2.88
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