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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m 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.

FUNCTIONAL BLOCK DIAGRAM
IOA1 10B1
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IOA2 10B2
Figure 1. CIRCUIT SCHEMATIC DIAGRAM

TERMINAL FUNCTIONS

PIN
PIN TYPE | DESCRIPTION USAGE
NAME NO.
IOA1 1 110
I0A2 5 110 o . .
ESD protected channel Please refer to the Application Information Section.
I0B1 2 110
10B2 4 110
NC 3,6 NC No connect Can be left floating, grounded, or connected to VCC

ABSOLUTE MAXIMUM RATINGS

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

VALUE UNIT
Operating temperature range —40 to 125 °C
Storage temperature —65 to 155 °C
IEC 61000-4-2 contact ESD +10 kv
Ipp Peak pulse current (tp = 8/20ps)® 25 A
Ppp Peak pulse power (tp = 8/20us)® 35 w
(1) Using Routing Option 1 or 2 as shown in Figure 2 or Figure 3.
THERMAL CHARACTERISTICS
over operating free-air temperature range (unless otherwise noted)
TPD2E1B06
THERMAL METRIC® DRL UNIT
(6) PINS
03a Junction-to-ambient thermal resistance 349.7
83ctop Junction-to-case (top) thermal resistance 120.5
038 Junction-to-board thermal resistance 171.4 °C/W
Wit Junction-to-top characterization parameter 10.8
Wig Junction-to-board characterization parameter 169.4

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
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ELECTRICAL CHARACTERISTICS
over operating free-air temperature range. (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

VrRwM Reverse stand-off voltage 5.5 \%
v Clamp voltage with ESD lpp = L A, TLP, l/O to GNDW® 1 v

CLAMP strike lpp = 5 A, TLP, 1/0 to GND® @ 15 Vv
v Clamp voltage with ESD lpp = 1 A, TLP, GND to /0 (V@ 1 v

CLAMP strike lpp = 5 A, TLP, GND to /0 @ 15 Vv
Rpyn Dynamic resistance 0.9 Q
Cu1 Pin 2 and 5 capacitance Pin 1 and 4 = GND, f = 1MHz, Vgjas = +2.5V©) 0.85 pF
CLz Pin 1 and 4 capacitance Pin 2 and 5 = GND, f = 1MHz, Vgjas = +2.5V@®) 1.05 pF
VBR Break-down voltage llo=1mA 7 9.5 \%
ILEAK Leakage current Vgjas = +2.5V 1 10 nA

(1) Transmission line pulse with rise time 10ns and pulse width 100ns.
(2) Ta=25°C

(3) Using Routing Option 1, Figure 2.

(4) Using Routing Option 2, Figure 3.
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APPLICATION INFORMATION

There are 2 channels of back-to-back diodes in TPD2E1B06DRL. The device should be routed in one of the two
ways shown below. Routing option 1 is recommended because TPD2E1BO06 is designed to maximize signal
integrity in this configuration while still comply with IEC 61000-4-2 level 4 contact ESD rating.

GND

O

Line 1 P =] Line 2
3

GND

< ]

Figure 2. Routing Option 1

GND (P () GND
3 K_Zl

Figure 3. Routing Option 2
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Changes from Original (July 2013) to Revision A Page
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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 ©)
@ ©)

TPD2E1B06DRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 (DUH, DUL)
DUG

TPD2E1B06DRLR.B Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 (DUH, DUL)
DUG
TPD2E1B06DRLRG4 Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DUL
TPD2E1B06DRLRG4.B Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 DUL

@ 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 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 [¢—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)
TPD2E1BO6DRLR SOT-5X3| DRL 4000 180.0 8.4 2.0 1.8 0.75 4.0 8.0 Q3
TPD2E1B06DRLRG4 |SOT-5X3| DRL 4000 180.0 8.4 2.0 1.8 0.75 4.0 8.0 Q3
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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)
TPD2E1B06DRLR SOT-5X3 DRL 6 4000 210.0 185.0 35.0
TPD2E1B06DRLRG4 SOT-5X3 DRL 6 4000 210.0 185.0 35.0
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PACKAGE OUTLINE

SOT - 0.6 mm max height
PLASTIC SMALL OUTLINE
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4223266/F 11/2024

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. 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-293 Variation UAAD
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EXAMPLE BOARD LAYOUT
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE
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LAND PATTERN EXAMPLE
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X
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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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