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TLC69639-Q1 Automotive, 100mA, 48-Channel LED Driver
With Integrated Oscillator, Advance Diagnostics and Cascaded Serial Interface

1 Features

* AEC-Q100 qualified for automotive applications
— Grade 1: —40°C to 125°C ambient operating
temperature
— Device HBM classification level H1C
— Device CDM classification level C4B
* Functional Safety-Compliant
— Developed for functional safety applications
— Documentation available to aid 1ISO 26262
system design up to ASIL B targeted
» 48 integrated current sinks
— Programmable 16-bit PWM / hybrid dimming
— Programmable 7-bit analog dot correction (DC)
— Maximum output current, voltage: 100mA, 16V
* Integrated 33MHz oscillator
— 16-bit PWM output in 500Hz
— > 20KHz refresh rate with enhanced spectrum
(ES) PWM
* High-speed communication
— Cascaded serial interface (CSl)
— Data rates up to 17Mbps
» Power efficiency optimization
— Adaptive headroom voltage control (AHVC)
— Device power save mode (PSM)
* EMI mitigation
— Interface: programmable buffer driving
capability
— Current sinks: phase shifting / spread spectrum
* Protection and diagnostic
— LED: open / short detection / health check
— Current sink: adjacent-pin short / health check
— Interface: CRC / command error / time-out
error / communication watchdog
— Device: under voltage / ISET out of range /
thermal shutdown / memory CRC / OTP CRC/
OSC watchdog

VLED

2 Applications

» Automotive central information display
* Automotive cluster display
* Automotive head-up display

3 Description

The TLC69639-Q1 is an LED driver with 48 constant
current sink channels, which can provide up to 16-bit
individual pixel-level LED PWM control. The additional
7-bit dot correction (DC) is also implemented to each
channel to control peak current. Each device shares
data stream by cascaded serial interface (CSl), which
supports up to 511 devices connection. The interface
is software compatible with LED drivers in the same
group which can be applied to different application
scenarios based on LED current and total LED
number.

To optimize overall systematic power efficiency, the
device is equipped with adaptive headroom voltage
control (AHVC) scheme to optimize headroom voltage
across each channel and device. Only the OUT47
pin from the last device of daisy chain is required to
be programmed as FB pin to optimize LED supply
voltage from DC/DC.

The TLC69639-Q1 is equipped diagnostics for LED,
current sink, communication, and device.

Package Information
PACKAGE!(") PACKAGE SIZE®

RTQ (VQFN, 56)
wettable flank

DCA (HTSSOP, 56)
DFD (HTSSOP, 56)

PART NUMBER

8mm x 8mm

TLC69639-Q1
14mm x 8.1mm

(1)  For more information, see Section 7.
(2) The package size (length x width) is a nominal value and
includes pins, where applicable.
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Device Comparison

CHANNEL MAX. CHANNEL FUNCTIONAL SAFETY SOFTWARE
RCRNUMEER NUMBER CURRENT CLASSIFICATION IERE e COMPATIBLE
TLC69621-Q1 " 8
TLC69624-Q1 " 24 60mA
TLC69627-Q1 48 _
@ Functional Safety-Capable SPI Group 1
TLC69631-Q1 8
TLC69634-Q1 " 24 100mA
TLC69637-Q1 48
TLC69622-Q1 " 8
TLC69625-Q1 " 24 60mA
TLC69628-Q1 48 _ ,
@ Functional Safety-Compliant SPI Group 2
TLC69632-Q1 8
TLC69635-Q1 " 24 100mA
TLC69638-Q1 48
TLC69623-Q1 " 8
TLC69626-Q1 " 24 60mA
TLC69629-Q1 48
@ Functional Safety-Compliant CSli Group 3
TLC69633-Q1 8
TLC69636-Q1 " 24 100mA
TLC69639-Q1 48
(1)  Product preview
Copyright © 2025 Texas Instruments Incorporated Submit Document Feedback 3
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5 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

5.1 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications 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.

5.2 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

5.3 Trademarks

TI E2E™ is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.

5.4 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘Q \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

5.5 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

6 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (January 2025) to Revision A (August 2025) Page
* Changed document status from Advance Information to Production Data..............ccccciiiiiiiiiiiiiieeeeee 1
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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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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable part number Status Material Package | Pins Package qty | RoHS | Lead finish/Ball MSL rating/Peak Op temp (°C) | Part marking
Q) type Carrier ©) material reflow ®)
(2) 4) ©®)
TLC69639QDCARQ1 Active Production HTSSOSP6(DCA) | 2500 | LARGE T&R | Yes NIPDAU Level-2-260C-1 YEAR| -40to 125 TLC69639Q1
TLC69639QDFDRQ1 Active Production HTSSOSPS(DFD) l 2500 | LARGE T&R | Yes NIPDAU Level-2-260C-1 YEAR| -40to 125 69639Q
TLC69639QRTQRQ1 Active Production VQFN (RTQ) | 56 |3500 | LARGE T&R | Yes NIPDAU Level-2-260C-1 YEAR| -40to 125 69639Q1

M
@)

©)
4)

®)
(6)

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.

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 Tl'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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7.1 Tape and Reel Information
REEL DIMENSIONS

Reel

Diameter

v

t Reel Width (W1)

TAPE DIMENSIONS

+‘|¢K0 4— P1—|

oo & olo & 9 & T
& O & BOVlV

| |
Cavity *I 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
W | Overall width of the carrier tape

P1

Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O

Sprocket Holes

| |
T T
Q1 : Q2 Q1 : Q2
7777777 777T77 [ . .
Q3 1 Q4 Q3 | Q4 User Direction of Feed
S A | v
T T
A
Pocket Quadrants
Pack Pack Ree e A0 B0 Ko P1 w Pin1
Device °T° age chw?ge Pins sPQ Diameter | Width W1 et s et it o Quadrant
ype awing Al ) (mm) | (mm) | (mm) | (mm) | (mm) uadra
TLC69639QDCARQ1T | HTSSOP | DCA 56 2500 330 244 8.6 15.6 1.8 12 24 Q1
TLC69639QRTQRQ1 | VQFN RTQ 56 3500 330 16.4 83 8.3 11 12 16 Q2
TLCB9639QDFDRQ1 | HTSSOP DFD 56 2500 330 244 8.9 147 14 12 24 Qt

Copyright © 2025 Texas Instruments Incorporated
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TAPE AND REEL BOX DIMENSIONS

Device Package Type Package Drawing | Pins | SPQ Length (mm) | Width (mm) | Height (mm)
TLC69639QDCARQ1 HTSSOP DCA 56 2500 367 367 45
TLC69639QRTQRQ1 VQFN RTQ 56 3500 367 367 35
TLC69639QDFDRQ1 HTSSOP DFD 56 2500 350 350 43
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RTQ0056K

PACKAGE OUTLINE
O VQFN -1 mm max height
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4230533/A  02/2024

NOTES

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RTQ0056K VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(305 TYP —~
56X (0.6) (0.62) TYP ﬂ (}gé) ’—~ i SEE SOLDER MASK
sesX(o.zs)q_1 B%B%%B—ﬂ%aﬂ B_:TH ,,,,,,, -
I e o o—-f
52X (0.5) !
T o |0 o o ! o 5 (l) (3.05) TYP
(R0.05) TYP J% 5 5 5 ! . . ol
smcp | e ] o
% Lo o o ! o o o
?0.2) e —/E[E ! @6.6)
ill o o o o o o

15
SYMM
¢

e o Lo
|
I
|
|
|
_

(7.8)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

0.07 MIN
0.07 MAX
ALL AROUND [_V ALL AROUNDTT
METAL UNDER
METAL EDGE SOLDER MASK

\
\
|
\NSOLDER MASK
\

EXPOSED METAL ‘¥SOLDER MASK EXPOSE
OPENING METAL || OPENING
NON SOLDER MASK SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS
4230533/A 02/2024

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RTQ0056K VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

56X (0.6) r‘—T (1.24) TYP
56X(025)L BB—HHH—H @BB%HB‘E* 77777 .

‘ D
PR e ; —0 %
52X (0.5) Do
}___ C f ! —0 [j:]
(RQOS)T\(PJ'E%'j i ,7177 % j
, C i = ! ) (1.24) TYP
smmct—%————————— T - % 1 (7.8)
% i E 25X ([11.04)
b | l (=
14% ‘ %29
pO0BEAEERIR0E
! 15 SYMM 28 !
!— (7.8) —!

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

EXPOSED PAD 57
62% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4230533/A 02/2024

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have altemate
design recommendations.

INSTRUMENTS
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DCAO0056F

PACKAGE OUTLINE
HTSSOP - 1.2 mm max height

PowerPAD™ HTSSOP

[050]
% 40,25 MAX. (2 PLACES)

HHHHHHHH ’

”

HHHHHHHHHHHHHHiHHHH

o % Exposed Thermal Pad (Bottom Side)
& < - ’ _______ N 620 830
295 \xx Y I 6,00 7,90
! \ — PR
HHHHHHH ELEEREGAERERELLL
% 28
fist ,/“\\\
Pin 1 Index Area 0ISNOM 7 S
—— \.
1,20 MAX 0,157
0,05
e | -
075
0,50
/’—\\
Seating Plane ¢ '\'J_{ \: )_L
Sy~

4218813/A 06/2015

NOTES:

1.
per ASME Y14.5M.

PowerPAD is a trademark of Texas Instruments

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

2. This drawing is subject to change without notice.

3. Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed 0.15 per
side.

4. This package falls within JEDEC MO-153.

5.

area or completely absent on some devices.

Keep- out features are identified to prevent board routing interference. These exposed metal features may vary within the identified

gl o —

www.ti.com
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DCAO0056F

EXAMPLE BOARD LAYOUT
HTSSOP - 1.2 mm max height

PowerPAD™ HTSSOP

solder mask
over copper

may vary depending on layout constraints

I TmoAmai

Via pattern and copper pad size

I Y

O O O] -{
Example Solder Mask
Defined Pad

4 2
TGS e
‘*7_‘ / 14,0
/
! Increasing copper area will
! enhance thermal performance
/ Example
i Non Soldermask Defined Pad
T
}// \\\ Example
, \ Solder Mask Opening
/’ —— |- 0,3 \
/" [} \
! \
l‘\ 1,55— k Pad Geometry
‘\\ 0,05 /
N All Around /'
~ /"
\_\\—__—__//

4218813/A 06/2015

NOTES: (continued)

6.
7.
8.

Publication IPC-7351 may have alternate designs.

Solder mask tolerances between and around signal pads can vary based on board fabrication site.
This package is desighed to be soldered to a thermal pad on the board. Refer to technical brief, Powerpad Thermally Enhanced
Package, Texas Instruments Literature No. SLMAQ02 (www ti.comit/sima002) and SLMAO04 (www.ti.com/lit/sima004).
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EXAMPLE STENCIL DESIGN
DCAO0056F HTSSOP - 1.2 mm max height

PowerPAD™ HTSSOP

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

BN 0O
|

361Y 75

-

Center Power Pad Solder Stencil Opening
Stencil Thickness X Y
0.1mm 5.30 407
0.127mm 4.70 361
0.152mm 4.30 3.30
0.178mm 3.97 3.05

4218813/A 06/2015

NOTES: (continued)

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

gl o —
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PACKAGE OUTLINE

PowerPAD™ TSSOP - 1.2 mm max height
PLASTIC SMALL OUTLINE

DFD0056D

83 SEATING PLANE

79 TYP ‘
[A] PIN 11D AREA 54X
" 56
10— 1 =
—; i S =——ng]
—+ —
I:: ! —
— —
— ] —
I:: 1 —
— —
2X (0.28) A I 2X (08) ——
NOTE 5 l — ! NOTES [
TE N ' —
—] I — 2X
141 =s_ |_ 1= 3.84 135
13.9 — — 3.06 -
NOTE 3 — | —
— \ —
— —
— — L
— i — -2x(0.234)
= | — NOTE 5
— —
—] " —
— —
—] | —
— \ —
—] —
28 — | = 4
7 f 29
EXPOSE . 344 | 56x 0-27
THERMAL PAD 2.66 )
6.2
(B} 60
VL
SR S
e aui
=
SEE DETAIL A

DETAIL A
TYPICAL

4230648/A 03/2024

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.

-

2. This drawing is subject to change without notice.
3. 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.
4. Reference JEDEC registration MO-153.
5. Features may not present.
6. This package incorporates an exposed thermal pad that is designed to be attached directly to an external heat sink. This
optimizes the heat transfer from the integrated circuit (IC).
TEXAS
INSTRUMENTS
www.ti.com
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EXAMPLE BOARD LAYOUT
PowerPAD™ TSSOP -1.2 mm max height

PLASTIC SMALL OUTLINE

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X

SOLDER MASK:
OPENING

SOLDER MASK: METAL
OPENING ‘\ ;

““‘f 0.05 MAX

AROUND

NON SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

Szt)s(x( 313535) ﬂ SQAM SEE DETAILS
|, |
— X 56

A= =N

T _ | ——/

54X (0.5) | %

| ——
(R0O.05) TYP i

== . ==

—/
SYMM - ____l____%

| [ ——

= ' ==

== ! =
=) |
= |

— | [ E——

I %
|

N ! =,
| | |
| (7.5) 1

METAL UNDER
/ SOLDER MASK

T |

AL 0.05 MIN

AROUND

SOLDER MASK
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NOTES: (continued)

7. Publication IPC-7351 may have altemate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCAO0056F HTSSOP - 1.2 mm max height

PowerPAD™ HTSSOP

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

BN 0O
|

361Y 75

-

Center Power Pad Solder Stencil Opening
Stencil Thickness X Y
0.1mm 5.30 407
0.127mm 4.70 361
0.152mm 4.30 3.30
0.178mm 3.97 3.05

4218813/A 06/2015

NOTES: (continued)

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

gl o —

www.ti.com
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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 ©)
@ ©)
TLC69639QDCARQ1 Active Production HTSSOP (DCA) |56 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TLC69639Q1
TLC69639QRTQRQ1 Active Production QFN (RTQ) | 56 3500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 69639Q1

@ 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO0 O 00 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)
TLC69639QDCARQ1 |HTSSOP| DCA 56 2500 330.0 24.4 8.9 14.7 1.4 12.0 | 240 Q1
TLC69639QRTQRQ1 QFN RTQ 56 3500 330.0 16.4 8.3 8.3 11 12.0 | 16.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 14-Aug-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLC69639QDCARQ1 HTSSOP DCA 56 2500 356.0 356.0 45.0
TLC69639QRTQRQ1 QFN RTQ 56 3500 360.0 360.0 36.0

Pack Materials-Page 2



DCAOO056F

PACKAGE OUTLINE
PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE
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NOTE 5

SEATING PLANE

DETAIL A
TYPICAL

4218813/A 12/2024

NOTES:

PowerPAD is a trademark of Texas Instruments.

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.

w N

exceed 0.15 mm per side.
. Reference JEDEC registration MO-153.
. Features may not present.

[0

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

INSTRUMENTS
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EXAMPLE BOARD LAYOUT

DCAOO56F PowerPAD™ TSSOP - 1.2 mm max height
PLASTIC SMALL OUTLINE

(5.1)

NOTE 9 SOLDER MASK
DEFINED PAD
le— (3.61) —=
56X (1.55) SYMM
56X (0.3) % /SEE DETAILS
l 1
— oo 56

[ ———
f B
54X (0.5) J e

(R0.05) TYP —~ %
(4.7)

ng"ﬁ,ig I I S N I s R 14

(1.1) TYP NOTE 9

udouin,

.l o
0.2 TYPﬁ’l o
==

|
==1h0 ==
j 5 ——
Skt B =
(0.65) TYPJ

|

| |
‘ (1.3) TYP ‘
‘ (7.5) |

LAND PATTERN EXAMPLE
SCALE:6X

METAL UNDER

SOLDER MASK

SOLDER MASK

OPENING \ METAL OPENING‘\ / SOLDER MASK
4L 0.05 MAX #L 0.05 MIN

AROUND AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4218813/A 12/2024

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 SLMAO02 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.

i
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EXAMPLE STENCIL DESIGN
DCAOO56F PowerPAD™ TSSOP - 1.2 mm max height

PLASTIC SMALL OUTLINE

e (3.61) —=

BASED ON

| SR
1
L . e R Al
Ji@ e
56X (0.3) L{%

54X (0.5) T {g[:]b?
—

O O

O O

I
| |
I
‘ |
I
I
| I
I
\ :
I
[ |
I
[ — R o % o A S—— T
I
| |
O o ‘ O O i 4.7
SYMM ‘ BASED ON
¢— /== 17—+t 5 0l125THICK
== I == Rk
| R S O 3 J
I
== |
—— ! !
SRR
! |
I
— e o i a |
I
I I
% o e 1w 1 SEE TABLE FOR
% 1 ‘ | DIFFERENT OPENINGS
‘ S ! FOR OTHER STENCIL
28 " Tt ) 55329 THICKNESSES

METAL COVERED |
BY SOLDER MASK ‘

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

SCALE:6X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 4.04 X 5.25
0.125 3.61 X 4.70 (SHOWN)
0.15 3.30 X 4.29
0.175 3.95 X 3.97

4218813/A 12/2024

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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LAND PATTERN DATA

DCA (R—PDSO—-G56) PowerPAD ™ PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Stencil openings based
Via pattern and copper pad size on a stencil thickness of .127mm
may vary depending on layout constraints Reference table below for other

solder stencil thicknesses

solder mask
over copper

DT OO T OO

A ANSTY s AT

%

Example Solder Mask 4.70
Defined Pad X

— 14,0 |
! (See Note E)
/
/ Increasing copper area will
/ enhance thermal performance
/ (See Note D)
| Example
[ Non Soldermask Defined Pad
/' T
Sold EG“”;(""S . Center PowerPAD Solder Stencil Opening
*(See Note By ° Stencil_Thickness X Y
—= =—0,3 0.1mm 5.30 4.07
/ \ 0.127mm 4.70 3.61
{' \ 0.152mm 4.30 3.30
=‘ 117 i 0.178mm 3.97 3.05
\ _\
‘\\ 1,55 / Pad Geometry
0,05
All Around
~~. —

4208546-7/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 also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. 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.

wi3 TEXAS
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http://www.ti.com/lit/slma002
http://www.ti.com/lit/slma004

GENERIC PACKAGE VIEW
RTQ 56 VQFN - 1 mm max height

8 x 8, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4224653/A
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PACKAGE OUTLINE
VQFN - 1 mm max height

RTQO056K

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA/

j 0.1 MIN

(0.13) J T

SECTION A-A
TYPICAL
1.0
0.8
- SEATING PLANE
0.05
0.00
| |
EXPOSED \ SEMM \ ﬁ 0.2) TYP
THERMAL PAD 15 l 28
NNV ACAVAVAVASIIVAVAVAGAVA VA /R PP 2
P %B 1 -
= \_ | d
PO I &«
P [ { @ WV
P d
SYMM | 57 A A
2x65] i*?; *****+**ffff%* 06.6+0.1
) ‘ &
PO ! I
") ‘ &
) I &
o N=a \ e fa—
— ,l%E, ; ‘r—r:
42 .
52XET ANAAAARAINRARARAAAR 03
[05] 56 ‘ 43 56X o5
0.1® |C|A|B
0.5 L
PIN 1 ID 56X — P 4%
(45°X 0.3) 0.3 0.05 |C

4230533/A 02/2024

NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
RTQO056K VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

r— (3.05) TYP —=

(0.62) TYP (1.24) ! SEE SOLDER MASK
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

0.07 MIN
0.07 MAX j
ALL AROUND r ALL AROUNDﬂ” T
/ METAL UNDER

3
METAL EDGE | / SOLDER MASK
1 ‘
! |
I
EXPOSED METAL XSOLDER MASK EXPOSED—" T SOLDER MASK
OPENING METAL | ‘ OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4230533/A 02/2024

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RTQO056K VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

56X (0.6) f—’f (L.24) TYP
5ex(025)L B%%B_B &BB%%%* 77777 _

L—E 42
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52X (0.5) I @
f -— \ o
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=
(6]
N
[ee)

e

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

EXPOSED PAD 57
62% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4230533/A 02/2024

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI’'s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
Tl products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
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