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ORDERING INFORMATION

PACKAGED DEVICES MSOP® (DGQ)
APPLICATION
Ta FREQUENCY
SOURCE SOURCE/SINK SOURCE/SINK (3)
ONLY WITH PREBIAS®)
300 kHz TPS40000DGQ TPS40001DGQ TPS40004DGQ
—40 °C to 85°C
600 kHz TPS40002DGQ TPS40003DGQ TPS40005DGQ

(2 DGQ/Sy F =TT =T/ -V THHEIRTEET, TNA X 21 TORREICRER I T 23 W (ThD
%5, TPS40000DGQR), FEFHEBEAIIE ) —ILd 71250018, F2—TH=W80ETT,
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ABSOLUTE MAXIMUM RATINGS
HICERO A VERY . BYERIERED

TPS4000x UNIT
BOOT Vgw + 6
COMP, FB, ILIM, SS/SD -0.3t06
Input voltage range, V|y SW -0.7t0 10.5 \
SW+ (SW transient < 50 ns) 2.5
VDD 6
Operating junction temperature range, T, —40 to 150
Storage temperature, Tgg -55 to 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260
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ELECTRICAL CHARACTERISTICS

over recommended operating temperature range, Tp = —40 °C to 85 °C, Vpp = 5.0 V, all parameters measured at zero power dissipation (unless otherwise noted)

input supply
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vbp Input voltage range 2.25 5.5 y
Vygate  High-side gate voltage Voot — Vsw 5.5
Shutdown current SS/SD=0V, Outputs off 0.25 0.45
Ibp Quiescent current FB=08V 1.4 2.0 mA
Switching current No load at HDRV/LDRV 1.5 4.0
UVLO Minimum on-voltage 1.95 2.05 2.15 \
Hysteresis 80 140 200 mV
oscillator
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
TPS40000
TPS40001 250 300 350
f Oscillator fi TPS10004 225V <Vpp<5.00V kH
scillator frequenc . < <5. z
osc quency TPS40002 bo
TPS40003 500 600 700
TPS40005
VRAMP Ramp voltage VPEAK = VVALLEY 0.80 0.93 1.07 v
Ramp valley voltage 0.24 0.31 0.41
PWM
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
TPS40000
TPS40001 87% 94% 97%
TPS40004
Maximum duty cycle(@ FB=0V, Vpp=3.3V
TPS40002
TPS40003 83% 93% 97%
TPS40005
Minimum duty cycle 0%
error amplifier
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. Line, Temperature 0.689 0.700 0.711
Veg FB input voltage \%
Ta=25°C 0.693 0.700 0.707
FB input bias current 30 130 nA
VoH High-level output voltage FB=0V, loy=0.5mA 2.0 25 y
VoL Low-level output voltage FB =Vpp, loL=0.5mA 0.08 0.15
loH Output source current COMP =0.7 V, FB = GND 2 6 A
m
loL Output sink current COMP =0.7 V, FB =Vpp 3 8
Gew Gain bandwidth(!) 5 10 MHz
AoL Open loop gain 55 85 dB

(1) HEITRIESI N THN TAMEIToTVEH A,
(2) ANEEVppH2.25VDIBER . RAT 2 —7 1A JIVEI%TH N ET,
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ELECTRICAL CHARACTERISTICS

over recommended operating temperature range, Ta = —40 °C to 85 °C, Vpp = 5.0 V, all parameters measured at zero power dissipation (unless otherwise noted)

current limit
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
) Vpp=5V 11 15 19
ISINK ILIM sink current uA
Vpp=2.25V 9.5 13.0 16.5
Vos Offset voltage SW vs ILIM(") 2.25V < Vpp £5.00 -20 0 20 mv
Vium Input voltage range 2 VDD \
ton Minimum HDRV pulse time in overcurrent Vpp=33V 200 300 ns
SW leading edge blanking pulse in over-current
detection 100 ns
tss Soft-start capacitor cycles as fault timer(!) 6
rectifier zero current comparator
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Sense voltage to turn off TPS40000
Vsw rectifier TPS40002 LDRV output OFF -15 -7 -2 mV
SW leading edge blanking pulse in zero
current detection 75 ns
predictive delay
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vswp Sense threshold to modulate delay time -350 mV
TLDHD Maximum delay modulation range time LDRV OFF —to — HDRV ON 50 75 100 ns
Predictive counter delay time per bit LDRV OFF —to — HDRV ON 3.0 4.5 6.2 ns
THDLD Maximum delay modulation range HDRV OFF —to — LDRV ON 40 65 90 ns
Predictive counter delay time per bit HDRV OFF —to — LDRV ON 2.4 4.0 5.6 ns
shutdown
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vsp Shutdown threshold voltage Outputs OFF 0.09 0.13 0.18 \
VENn Device active threshold voltage 0.14 0.17 0.21 \
soft start
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Iss Soft-start source current Outputs OFF 2.0 3.7 5.4 uA
Vss Soft-start clamp voltage 1.1 1.5 1.9 \
bootstrap
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. . Vpp=3.3V 50 100
Rgootr  Bootstrap switch resistance Q
Vpp=5V 35 70

(1) BRETTHRAES W THY . TAMIToTVERA,
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ELECTRICAL CHARACTERISTICS

over recommended operating temperature range, Tp = —40 °C to 85 °C, Vpp = 5.0 V, all parameters measured at zero power dissipation (unless otherwise noted)

output driver

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Rupui HDRYV pull-up resistance Veootr — Vsw =33V, Isource =—-100 mA 3 5.5
RupLo HDRYV pull-down resistance Veootr — Vsw =33V, Ignk =100 mA 1.5 3 o
RipHi LDRYV pull-up resistance Vpp=3.3V, Isource = —100 mA 3 5.5
RipLo LDRYV pull-down resistance Vpp=3.3YV, Igink = 100 mA 1.0 2.0
tRiSE LDRV rise time 15 35
teaLL LDRYV fall time 10 25
— Cioap=1nF ns
HDRYV rise time 15 35
HDRV fall time 10 25

thermal shutdown

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tsp Shutdown temperature(") 165 .
Hysteresiss(1) 15
sw node
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Isw Leakage current in shutdown(!) 15 HA

(1) HETRIAEINTHY ., TAMIToTVEE A,
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Terminal Functions

TERMINAL
NAME NO. | /O i FIREE
T—hZX Ty TENEEREENA YA KMOSFET K 1 /SICHHAE L. /N1 ¥ KMOSFETD 4 — M ANERL — )L & V) LICERE
BOOT | 10 | O [ xhzs5izL%7,
COMP 3 | o | mEmEEoHH,
FB 2 I EEEEBRORGEAN, BEBETCRHIOELDEERIABRESEL NILO700MVTT,
GND 5 TFNA ZDEFFERF. R— FEDNNT—BDTF 2 FIgRIIMBOBEEES T 7> FOREP SDEELIZ/NRICT B2 e DE
- | 7.
N A KNF + % LMOSFETE 4 — NERENH 1, HDRVE > /N1 #1 KMOSFETH+RICTI P NC X AL b E—RKELB LD
HDRV 9 | O | oxVppmimBOBEICT— FX b5y TERET,
BERAL Y Vh—I REEARETEAEHIOE L EVDDORICER £ LT, 150ADTHRS > 7IC&V . ZOE L £ VDD
ICBRENE L. BEREC NS YA ENF + RILMOSFETO KL 1 >/V — AMEEF COELUEs L b T, ILMBERD
ILIM 1 o] oL —% 1T H 4 EMOSFETAH4MET o NL X kA Y b-E— RIZh 3 & 5 BED100nsf I EN T o ILMOBEL AL,
VDD(DSOOmVl«LlW\ D%V, (VDD_O'B)SllLlMSVDDO)‘t5“:%9%[/&70
LDRV 6 | 0 | O—%1 FRALEKENF v X LMOSFETD 4 — NEBEIH S,
YT RRR— FRUBBREERNY vy MU BRI COE L IERSNE X v NV R ERNET B E THESNET, SuA
DREEFRBEI M F v /N 2 E0ATVH B0.70VICKET I -—TDOV I R XE2— PRIV ET, V7 FZXEZ— EIBITIE.
Ss/SD 4 | TPS40001 & TPS40003N&EFH Y > VEENIWE T« AT —JILICk V) £F, SS/SDEEH0.12VITICH B &, F/31 XE{F1E L. HDRV
ELDRVIE “U" LAMZ B ) £, BEEERE. £ v/50 2 15VICREIh TV ET, BEREICA S . HDRVIE “L” LAILIC,
LDRVU “H” LAICERBIS N E T, YT X Z— b -F v /8Y R E6DDRMEY 1 7L ER T, 7BBOY A Z LTI N—4 %5
mESEET,
AN—EDRLyF-/—RIEHELET, 2OELIE. N1 ¥ 1 ENF + ZILMOSFETOBEHIRHE . REIERENF v XL
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v , || T ROBEANT. BASSVTT . ZOEL DRI E L A EDEOBESROT v 71 > J - % 1130 5 £ RBIEHE
DD LTLEEL,

functional block diagram
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BBIZON, IRMEFTBILICTEL L ZEN, 72, ¥
0BT VT4 v 7 4 TEENEER 0 ZEME /21EY - bR
JU— %&b 5 LRIFICK T 4 - &4 — FDBIEAFEIZ N, 7
ENBEIIEBZEEIETER WS ZeidEIhThER
ho TOZEIZED, XA YOMOSFETHF V7% - -
DOREIEAEB L, BHESMOSFETO AT 4 - & 4 4+ — FOjif
BRI R NRICI L S hE T,

<

i@. AL
TPS4000x DB FEFIRAEIZ * 4 ~ ODMOSFETA A » ORIZZ D

MmO BEEMMT 2 Z & IC kDI EhE T,

&

EARI
BFELRTOREINTNDE AL 9y VR — L N &AL, B
JOLZREIE L, FNA ZAND ATV AR LET, ZDHY
VAN B EREIRENT S S h, 734 2 LIS D
B2AAL 9 F UV ITET 4 AT —=TNIZL, ZOHBY T FAZ—L-
AL TAV -2 eHEHIELS> & LET,

\/

s
%I}I__+

Channel Conduction

N

Body Diode Conduction

. i
| |
| ~
T ?— Fixed Delay 4f T

Adaptive Delay

Predictive Delay

UDG 01144

[X]2. Switch Node Waveforms for Synchronous Buck Converter

{'f TEXAS
8 INSTRUMENTS



FFimEEA

BAAL 9 F VT H A4 INT, TS —FENL YA P
MOSFETZ 4 v DRIZZ DD EL 2 BE L T Ed, 20
T80 — ZESW /) — F A (Vpp — L2V EOFEEIC D, %
D#%100nsD 7 7 v F v SO BA 2 —TNIZBED £,
MOSFETSDBHEN T T 5T L THREANHEL AL v ¥R —JL K
FBEAZWZ B L, BRAA v F V7oL 23EIEL, 38y b
HO VIR Y VEIILET, 24 v F U T H A T
A %4 FMOSFETOEENPHRRE SN TWHEEEBWA &0
L. ZOhY v ARIAT MRS LES, (BT 23T 560%
721302257209 K9 ARIDAAIZLERA), ATV EABTIL:
AV MONIET B &, TN FEFIRES T V-2 D
INAFET 2285 L ET, ZORMRETIE, HDRVIZA
712, LDRVIZA V25D, V7 P A — - F v 30 2 I3NE
LT, ATV RIEY T PAZ—b-Fv/50 % (Ceg) DIRET %
ZTEIZ1AY Y bW LET, YT P AL — b F i a)
SERICKET S L, REREIEA 712D, F v 8 2 IEHEHED
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4. Switch Node Waveforms for Synchronous Buck Converter
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[¥5. Shutdown Implementation
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TYPICAL CHARACTERISTICS

Afosc Change in Oscillator Frequency — %

VEB — Feedback Voltage — V
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OSCILLATOR FREQUENCY PERCENT CHANGE
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TYPICAL CHARACTERISTICS

ILIMIT — Sink Current Limit — A

CURRENT LIMIT SINK CURRENT
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CURRENT LIMIT SINK CURRENT
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-25 0 25 50 75

Temperature — °C
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TYPICAL PREDICTIVE
DELAY SWITCHING
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t — Time - 400 ns/div
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(SLUS507B — January 2002 — Revised August 2003)
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PACKAGE OPTION ADDENDUM

11-Nov-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 ©)
@ )

TPS40000DGQ Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 40000
TPS40000DGQ.A Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 40000
TPS40000DGQR Active Production ~ HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 40000

TPS40000DGQR.A Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 40000

TPS40001DGQ Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40001
TPS40001DGQ.A Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40001
TPS40001DGQR Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40001

TPS40001DGQR.A Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40001

TPS40002DGQ Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40002
TPS40002DGQ.A Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40002
TPS40002DGQR Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40002

TPS40002DGQR.A Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40002

TPS40003DGQ NRND Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40003
TPS40003DGQ.A NRND Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40003
TPS40003DGQR NRND Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40003

TPS40003DGQR.A NRND Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 40003
TPS40005DGQR Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40005
TPS40005DGQR.A Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 40005

@ 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.

Addendum-Page 1



https://www.ti.com/product/TPS40000/part-details/TPS40000DGQ
https://www.ti.com/product/TPS40000/part-details/TPS40000DGQR
https://www.ti.com/product/TPS40002/part-details/TPS40002DGQ
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Nov-2025

® 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 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 MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2025
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)
TPS40000DGQR HVSSOP| DGQ 10 2500 330.0 12.4 5.3 3.3 13 8.0 12.0 Q1
TPS40001DGQR HVSSOP| DGQ 10 2500 330.0 12.4 5.3 3.3 13 8.0 12.0 Q1
TPS40002DGQR HVSSOP| DGQ 10 2500 330.0 12.4 5.3 3.3 1.3 8.0 12.0 Q1
TPS40003DGQR HVSSOP| DGQ 10 2500 330.0 12.4 5.3 3.3 1.3 8.0 12.0 Q1
TPS40005DGQR HVSSOP| DGQ 10 2500 330.0 12.4 5.3 3.3 13 8.0 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPS40000DGQR HVSSOP DGQ 10 2500 346.0 346.0 35.0
TPS40001DGQR HVSSOP DGQ 10 2500 367.0 367.0 38.0
TPS40002DGQR HVSSOP DGQ 10 2500 346.0 346.0 35.0
TPS40003DGQR HVSSOP DGQ 10 2500 367.0 367.0 38.0
TPS40005DGQR HVSSOP DGQ 10 2500 346.0 346.0 35.0

Pack Materials-Page 2



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 25-Sep-2025

TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
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)
TPS40000DGQ DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40000DGQ DGQ HVSSOP 10 80 330 6.55 500 2.88

TPS40000DGQ.A DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS40000DGQ.A DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40001DGQ DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40001DGQ.A DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40002DGQ DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40002DGQ.A DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40003DGQ DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40003DGQ.A DGQ HVSSOP 10 80 322 6.55 1000 3.01

Pack Materials-Page 3



GENERIC PACKAGE VIEW
DGQ 10 PowerPAD™ HVSSOP - 1.1 mm max height

3 x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224775/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE

DGQO0010E PowerPAD ™ - 1.1 mm max height

PLASTIC SMALL OUTLINE

PIN 11D

AREA

1]

— 8x[0.5] —
EmT
— 2X
— |
M

3.1
29 |
NOTE 3
| |
5| ="
6
! 0.27 o
10X 047
8] 3;4. [ Jo.080) [c[A® [BO | 1.1 MAX
NOTE 4
/
: [ \ 0.23
[ | ] ! \[ 0.13 1P
| ) Jj
N T
. SEE DETAIL A
EXPOSED
THERMAL PAD
4
 — 1%
— —
1 GAGE PLANE
19 — I— -
— — J—}7
X' 07 X
1 ———1 :ls 0°-8 T 0:4 0.05
y ’ DETAIL A
1.83 TYPICAL

4221816/A 08/2015

NOTES:

-

PowerPAD is a trademark of Texas Instruments.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

(&0 wWiN

. 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-187, variation BA-T.

i3 Texas
INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT

PowerPAD ™ - 1.1 mm max height

DGQO010E

PLASTIC SMALL OUTLINE

(22) —=

NOTE 9
(1.83) SOLDER MASK
SOLDERMASK | " DEFINED PAD
OPENING
SEE DETAILS
10X (0.3 1 r 10X (1.45) T
1 ; | 0 T
L+ | | T
f | | (1.3)
S ‘ LR
g ol e
8X(0.5) | NOTE o
P = »
jl:] ‘
(R0.05) TYP ‘ : F ‘L |
__________________ |

| | TN

| |
SYMM METAL COVERED
?0.2) T\XZ | | ¢ | ' BY SOLDER MASK

|

! = (1.3) TYP - !

! (4.4) n

LAND PATTERN EXAMPLE

SCALE:15X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING METAL SOLDER MASK‘\ OPENING
— ]
[ (— J
4« 0.05 MAX 4e 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4221816/A 08/2015

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.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMAO02 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.

i3 Texas
INSTRUMENTS
www.ti.com




DGQO010E

EXAMPLE STENCIL DESIGN
PowerPAD ™ - 1.1 mm max height

PLASTIC SMALL OUTLINE

(1.83)
BASED ON
0.125 THICK
STENCIL

,_
—

10103 1T1OX“'45)T rrrrrr S o
f
=

8X (0.5)

METAL COVERED
BY SOLDER MASK

(R0.05) TYP — \
|

) |

— |

4,

BASED ON
0.125 THICK
STENCIL

SOLDER PASTE EXAMPLE
EXPOSED PAD

100% PRINTED SOLDER COVERAGE BY AREA

SCALE:15X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.05 X 2.35
0.125 1.83 X 2.1 (SHOWN)
0.150 1.67 X 1.92
0.175 1.55 X 1.77

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

4221816/A 08/2015

NOTES: (continued)

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

design recommendations.

11. Board assembly site may have different recommendations for stencil design.

Texas

INSTRUMENTS
www.ti.com




PACKAGE OUTLINE
DGQO0010D PowerPAD™ - 1.1 mm max height

PLASTIC SMALL OUTLINE

5.05
72 TYP
PIN 11D
AREA
S —8x[05]
=1
[ | I — % — 1
2X
' 2]
|
[
) 6 b oo
- 10x 947 i
8] 234— [ Jo.080 [c[A[B] 1.1 MAX
NOTE 4

/,
0.23

[ y ! 013 'P
. ; jp\a—
e /\ SEE DETAIL A

AT )

EXPOSED
THERMAL PAD
)
5
—| —:
N — —
1.89
18— —

(I 1

LW—) 10

DETAIL A
1.83 TYPICAL
1.63

4218842/B 04/2024
PowerPAD is a trademark of Texas Instruments.

NOTES:

[N

. 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-187, variation BA-T.

g~ w N

INSTRUMENTS
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EXAMPLE BOARD LAYOUT

DGQO0010D PowerPAD™ - 1.1 mm max height

PLASTIC SMALL OUTLINE

(2.2)
NOTE 9
(1.83) SOLDER MASK
SOLDER MASK DEFINED PAD
OPENING

SEE DETAILS

10X (1.45)
10X (0.3) r T
—‘ 1 |
)

(

(1.3) ?
TYP (1.89)
SOLDER MASK

1T
| | |
Lo e —or o oame |

NOTE 9
|
T
(R0.05) TYP i 7+ B i 77777 *k—\\ |
(©0.2) TYP / ‘ SEMM w \LMETAL COVERED

VIA BY SOLDER MASK

|
\ |
! (4.4) J

LAND PATTERN EXAMPLE
SCALE:15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \ SOLDER MASK‘\ fopEN|NG
[
4# 0.05 MAX 4# 0.05 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4218842/B 04/2024

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.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMAOO02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGQO0010D PowerPAD™ - 1.1 mm max height

PLASTIC SMALL OUTLINE

(1.83)
BASED ON
0.125 THICK
STENCIL

rlox (1.45)T
10X (0.3)
o

L )

e ‘ 1 3
—— Y S
PR o e s -
[E R o 0.125 THICK

8X (0.5) ‘ STENCIL

e i

| m—
(R0.05) TYP

METAL COVERED
BY SOLDER MASK ‘

SEE TABLE FOR

DIFFERENT OPENINGS
FOR OTHER STENCIL

‘ THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:15X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.05X2.11
0.125 1.83X1.89 (SHOWN)
0.150 1.67 X 1.73
0.175 1.55 X 1.60

4218842/B 04/2024

NOTES: (continued)

10. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
11. Board assembly site may have different recommendations for stencil design.
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