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TPL5000 Nano-Power Programmable Timer with Watchdog Functionality

p— POWER MANAGEMENT

1 Features

Supply Voltage from1.8 V to 5.0 V

Current Consumption 30 nA (typical, at 2.5 V)

Watchdog Functionality
Reset Functionality
Selectable Timer Intervals 1 to 64 s

Applications

Battery-Powered Systems
Energy-Harvesting Systems
Remote Data-Logger

Sensor Node

Building Automation
Consumer Electronic
Low-Power Wireless

Safety and Security Platforms

Simplified Application Schematic

3 Description

The TPL5000 is a long-term timer IC optimized for
low-power applications. The TPL5000 can replace a
micro controller's (uC) internal timer, allowing the pC
to stay in low-power sleep mode instead of running a
timer, providing a total power consumption reduction
of 60 to 80%. The TPL5000 is designed for use in
interrupt-driven applications and provides selectable
timing from 1 second to 64 seconds. Some standards
(such as EN50271) require implementation of a
watchdog function for safety. The TPL5000 realizes
this watchdog function without consuming additional
power. The TPL5000 can also monitor a battery
management IC via a power-good digital input and
reset the microcontroller, if necessary. The device is
packaged in a 10-pin VSSOP package.

Device Information®
PACKAGE BODY SIZE (NOM)
VSSOP (10) 3.00 mm x 3.00 mm

PART NUMBER
TPL5000

(1) For all available packages, see the orderable addendum at
the end of the datasheet.
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VOUT VBAT_OK
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DO

D1

D2

VDD

GND

TPL5000 e
Rp
PGOOD 100k VDD |:
RSTN RST
WAKE GPIO
TCAL GPIO
DONE GPIO GND

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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6 Pin Configuration and Functions

10-Lead
VSSOP
Top View

TPL5000

— DO PGOOD —

RSTn —

— D2 WAKE —

— VDD

TCAL —

— GND DONE —

Pin Functions

PIN
DESCRIPTION APPLICATION INFORMATION

NAME NO.

DO 1 Logic Input to set period delay (tpp) Connect to either GND (low logic value) or VDD (high
logic value)

D1 2 Logic Input to set period delay (tpp) Connect to either GND (low logic value) or VDD (high
logic value)

D2 3 Logic Input to set period delay (tpp) Connect to either GND (low logic value) or VDD (high
logic value)

VDD 4 Supply voltage

GND 5 Ground

DONE 6 Logic Input for watchdog functionality

TCAL 7 Short duration pulse output for estimation of TPL5000

timer delay.

WAKE 8 Timer output signal generated every tpp period.

RSTn Reset Output (open drain output)

PGOOD 10 | Digital power good input

Copyright © 2013-2014, Texas Instruments Incorporated
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7 Specifications
7.1 Absolute Maximum Ratings
over operating free-air temperature (unless otherwise noted) &
MIN MAX UNIT

Supply Voltage -0.3 6.0 \%

Input Voltage® -0.3 VDD + 0.3 Y
Voltage between any two pins VDD + 0.3 \%

Input Current on any pin -5 5 mA
Operating Temperature, T -40 105

Junction Temperature, T,;® 150 °C
Storage Temperature, Tgy -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) When the input voltage (V|y) at any pin exceeds the power supply (Vpp), the current on that pin must not exceed 5 mA and must not
exceed 6.0 V.

(3) The maximum power dissipation is a function of Tjpax), Resa, and the ambient temperature, To. The maximum allowable power
dissipation at any ambient temperature is PDMAX = (Tjwax) - Ta) 6JA. All numbers apply for packages soldered directly onto a PCB.

7.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +2000
Vesp)  Electrostatic discharge Charg(ze)d—device model (CDM), per JEDEC specification JESD22- +500 \
C101

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

7.3 Recommended Operating Ratings

MIN MAX UNIT
Supply Voltage (VDD-GND) 1.8 5.0 \%
Temperature Range -40 105 °C
7.4 Thermal Information
TPL5000
THERMAL METRIC® VSSOP UNIT
10 PINS
Rgia Junction-to-ambient thermal resistance 196.8 °C/W

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
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7.5 Electrical Characteristics®

Specifications are for T, =T; = 25°C, VDD-GND=2.5 V, unless otherwise stated.

PARAMETER TEST CONDITIONS MIN®) TYP® MAX® | UNIT
POWER SUPPLY
IVDD Supply current® PGOOD = VDD 30 50| nA
PGOOD = GND 12 nA
TIMER
top Timer Delay Period 1,2,4,8,
10, 16, 32, s
64
Timer Delay drift over life time®) 0.06%
Timer Delay drift over temperature 400 ppm/°C
tcaL Calibration pulse width 14.063 15.625 17.188 ms
tpp t0 tcal Matching error® VDD £3.0V 0.1
tbonE DONE Pulse width © 100 ns
trRsTn RSTn Pulse width 15.625 ms
tWAKE WAKE Pulse width 31.25 ms
DIGITAL LOGIC LEVELS
VIH Logic High Threshold PGOOD, DONE 0.7xVDD \%
VIL Logic Low Threshold PGOOD, DONE 0.3xVDD \%
WAKE, TCAL
VDD-0.3 \Y
. . lout = 100 UA
VOH Logic output High Level
WAKE, TCAL
VDD-0.7 \Y
lout =1 mA
WAKE, TCAL
0.3 \Y,
. lout = -100 UA
VOL Logic output Low Level
WAKE, TCAL
0.7 \Y
lout = -1 mA
VOLRsTh RSTn Logic output Low Level IOL=-1 mA 0.3 \%
IOHRsTH RSTn High Level output current VOHRst=VDD 1 nA
(1) Electrical Characteristics Table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions

result in very limited self-heating of the device such that Ty =Ty

@

correlations using statistical quality control (SQC) method.

@)

Limits are specified by testing, design, or statistical analysis at 25°C. Limits over the operating temperature range are specified through

Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary

over time and will also depend on the application and configuration. The typical values are not tested and are not specified on shipped

production material.
4
(5)

(6) Ensured by design.

The supply current does not take in account load and pull-up resistor current. Input pins are at GND or VDD.
Operational life time test procedure equivalent to10 years.
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7.6 Timing Requirements
MIN TYP MAX UNIT
trrcaL Rise Time TCAL Capacitive load 15 pF 50 ns
tircal, Fall Time TCAL Capacitive load 15 pF 50 ns
trRsTh, Rise Time RSTn Capacitive load 15 pF, Rpull-up 100Kohm 4 ns
tirsTn, Fall Time RSTn Capacitive load 15 pF, Rpull-up 100Kohm 50 ns
trwake Rise Time WAKE Capacitive load 15 pF 50 ns
thwake Fall Time WAKE Capacitive load 15 pF 50 ns
D DONE to RSTn or WAKE | Min delay 100 ns
DONE delay Max delay tpp-5*tcaL ms
tDrcaL TCAL to RSTn or WAKE
delay tcal/2 ms
1
PGOOD _/
I
I o i i
: trreaL —’: :4— threa —>: :4_ feaL—T—M
| | | | |
I (I : | | I I
TCAL | Lo LN ' \
I L # ! A ! | |
| = iR o
: '[DTCAL—’: :4— tDrcac —>: :4— trwake —’: | :4— )
I I I
[ [ : | :
WAKE | | i |
| | | ) ! |
| | ' =
| | :< top =: thwake _’:
I I
: : toone —:<—>: :4_ tDpone —V:
I
! ! L] :
| | | | |
DONE ! I I
! ! I I | I
X X I I T I
| | |
: :: top : I =| :
I I
: : —>: ! :4_trRSTn| ! !
I EEEEN :
! \ ! b I
RSTH | U !
! I I |
| ! | ! I |
: thrstn  —? : — : :
: trsTn _H :
> top »le tDpone _>|
Figure 1. Timing Diagram
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7.7 Typical Characteristics
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Figure 4. TCAL Pulse Width vs Vpp Figure 5. TCAL Pulse Width vs Temperature
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8 Detailed Description

8.1 Overview

The TPL5000 is a long-term timer with a watchdog feature for low-power applications. The TPL5000 is designed
for use in interrupt-driven applications and provides selectable timing from 1 s to 64 s. An additional supervisor
feature is achieved through interfacing the TPL5000 to a power-management IC.

8.2 Functional Block Diagram

VDD
1
L
PGOOD . RSTn
Low POWER | |  FREQUENCY || WAKE
OSCILLATOR DIVIDER TeAL
XYITTE YY) DONE

DO

D1

H¥3a0o3a

D2

1
L
GND

8.3 Feature Description

8.3.1 Supervisor Feature

A critical event that can corrupt the memory of a microcontroller is a voltage supply drop (supply lower than
minimum operating range), and a reset of the microcontroller is mandatory if this occurs. Since the TPL5000 is
the right choice in systems which stay most of the time in deep sleep, due to its ultra-low power consumption, it
is fundamental that it takes into account the voltage drop events.

The TPL5000 implements a supervisory functionality when working with some power-management ICs which
indicate the status of the supply voltage with a power-good or battery-good output. The supervisory functionality
is enabled by simply connecting the Battery management power-good output to the TPL5000 PGOOD pin. If this
feature is not used connect the PGOOD pin to VDD.

In case the power management IC detects a voltage drop, lowering the PGOOD line, while the microcontroller is
in deep sleep mode (in which internal supervisors are usually off), the TPL5000 internally latches that event, and
when the PGOOD returns to high, it sends out a RESET signal to the microcontroller at the end of the elapsed
delay period.

Figure 6 shows the supervisor feature of the TPL5000. The sequence F, G is a standard sequence where the
microcontroller is in deep sleep and a voltage supply drop occurs (which is highlighted by the PGOOD high to
low transition). When PGOOD is high again, a reset pulse at the end of the delay period is sent to the
microcontroller (arrow F), then the microcontroller executes its routine (memory has been reloaded upon reset)
and sends the "DONE" signal.
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Feature Description (continued)

| | |

PGOOD

TCAL

e \v\ S \“\
e ] TR
RSTn & J_/b «\1‘ &

Figure 6. Watchdog and Supervisor Feature

8.3.1.1 Calibration Pulse

The TPL5000 is based on a ultra-low power oscillator which has a relatively low frequency and low accuracy;
however, it shows very good cycle-to-cycle repeatability and very low temperature drift. In most of the
applications, the accuracy of the oscillator is enough, but if a more accurate measure of the delay period is
required, it is possible to measure the base period of the internal oscillator. A single pulse, which has the same
duration as the base period of the internal oscillator, is present at the TCAL pin of the TPL5000. This pulse starts
after a half period of the internal oscillator from either the falling edge of the RESET pulse, or the rising edge of
the WAKE pulse.

A microcontroller connected to the TPL5000 can routinely measure the width of the TCAL pulse using a counter
and an external crystal. Once the base period of the TPL5000 is measured, the actual time delay is calculated by
multiplying the measured period by a factor, N (see Table 1), dependent on the nominal selected time delay.

The resolution and the accuracy of the measurement depend on the external crystal. Since the frequency of the
internal oscillator of the TPL5000 is very stable, the measurement of the calibration pulse is suggested only when
a high gradient of ambient temperature is observed. The measurement of the TCAL pulse is useful in battery-
powered applications that implement a precise battery life counter in the microcontroller.

8.3.1.2 Overview of the Timing Signals: WAKE, RSTN, TCAL and DONE

Figure 7 shows the timing of WAKE, RSTn, and TCAL with respect to DONE. The frame, A, shows a typical
sequence after the PGOOD, low to high, transition. As soon as PGOOD is high, the internal oscillator is powered
ON. At the end of the delay period (tpp), a reset signal (RSTn), followed by a calibration pulse, TCAL, is sent out.
The calibration pulse starts after a half period of the internal oscillator from the falling edge of the reset, and lasts
one internal oscillator period.

The frame, B, shows a standard sequence. A "DONE" signal has been received in the previous delay period, so
at the end of the next delay period, a "WAKE", followed by a calibration pulse, is sent out. The WAKE signal
stays high for 2 internal oscillator periods. The calibration pulse starts after a half period of the internal oscillator
from the rising edge of the WAKE signal, and lasts one internal oscillator period. In this frame, the TPL5000
receives a "DONE" signal before the end of the delay period.

The frame, C, still shows a standard sequence, but in this case, the TPL5000 receives the DONE signal when
both WAKE and TCAL pulses are still high. As soon as the TPL5000 recognizes the DONE resets the counter
and puts WAKE and TCAL in the default condition (both signal low).
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Feature Description (continued)

The frame, D, shows a typical PGOOD, high to low transition. As soon as PGOOD is low, the internal oscillator is
powered OFF and the digital output pins, TCAL, RSTn, and WAKE, are asynchronously reset by the falling edge
of the PGOOD signal, such that TCAL and WAKE reset at low logical values, while RSTn resets at a high logical
value.

S04 9

( ( (( (( ((
) ) ) )) ))

PGOOD

TCAL

DONE |-|
((

RSTn

| |
1 1 1
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
WAKE ! ! !
| | |
| | |
| | |
| | |
| | |
| | |
1 1 1
| | |
| | |
| | |
| | |
| | |
| | |

A B c D
Figure 7. Timing PGOOD, WAKE, RSTN, TCAL

8.3.1.3 Watchdog Feature

Most of the microcontroller-based systems need to be self-reliant; if the software hangs for any reason, the
microcontroller must be reset. The TPL5000 can provide this functionality by connecting a microcontroller
programmable output pin to the DONE input pin. If the DONE line does not toggle within the selected delay
period, then the microcontroller is not operating properly and must be reset.

The TPL5000 recognizes a valid DONE signal as a low to high transition; if two DONE signals are received
within the delay period the second signal is ignored.

In the TPL5000, the watchdog window and the delay period are equivalent. A valid "DONE" signal resets the
watchdog counter only, and not the delay time counter. A PGOOD low to high transition clears both the
watchdog and delay time counters.

Figure 6 shows the watchdog feature of the TPL5000. The sequence A, B, C is a standard sequence with the
microcontroller working properly. In this normal sequence, the microcontroller sends a valid "DONE" (arrow B)
before the end of the delay period. The sequence C, D ,E is an anomalous sequence in which the microcontroller
is not in a valid state, and it does not send the DONE signal (dashed pulse) before the end of the delay period.
The TPL5000 determines the microcontroller is hung and sends a RESET signal (arrow E) when the period delay
has elapsed.

8.3.1.4 Different Utilizations of the TPL5000

When either the watchdog or the supervisor feature of the TPL5000 are not required, it is possible to disable
them reducing the interconnections between the TPL5000 and the microcontroller.

Connecting the DONE pin either to GND or to TCAL pin disables the watchdog feature. If connected to GND, the
TPL5000 only sends a reset pulse when the time delay elapses. If DONE is connected to TCAL, the TPL5000
sends out just one RESET pulse after a PGOOD low to high transition, when the time delay elapses and then
WAKE pulses when the successive time delay elapses.

Connecting the PGOOD pin to the supply pin of the TPL5000 disables the supervisor feature.
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Feature Description (continued)
8.3.2 Configuration and Interface

The time interval between 2 adjacent WAKE pulses (or 2 adjacent RSTn pulses or RSTn and WAKE pulses) is
selectable through 3 digital input pins (DO, D1, D2). These pins can be strapped to either VDD (1) or GND (0).
Eight possible time delays can be selected, as shown in Table 1.

Table 1. Timer Delay Period

D2 D1 DO Time (s) Factor N
0 0 0 1 26

0 0 1 2 27

0 1 0 4 28

0 1 1 8 29

1 0 0 10 10%28
1 0 1 16 210

1 1 0 32 21!

1 1 1 64 212

8.4 Device Functional Modes

The TPL5000 mode of operations are selected through the PGOOD pin. There are two factors to consider when
the PGOOD pin is at a high-logic level or low-logic level. When the PGOOD pin is at a high-logic level, the
TPL5000 works as a timer and conversely at a low-logic level the TLP5000 does not work as a timer. For best
use of TPL5000 waiting for high-logic is necessary.
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

In battery powered applications the design of the system is driven by low current consumption. The TPL5000 is
suitable in the applications where there is the needs to monitor environment conditions at fixed timer interval.
Often in these applications the micro is kept on to enable the watchdog and to count the elapsed time. Some
time due to the high frequency clock of the micro controllers special structure needs to be configured to count for
long time (several seconds). The TPL5000 can do the same job burning only tens of nA.

9.2 Typical Application

The TPL5000 can be used in conjunction with environment sensors to build a low-power environment data-
logger, such as an air quality data-logger. In this application due to the monitored phenomena the micro-
controller and the front end of the sensor spend most of the time in idle state, waiting for the next working
interval, usually few hundred of ms. The application is based on a micro-controller which represents the core of
the data-logger, a front end for gas sensor, such as the LMP91000.

VOLTAGE
REFERENCE

VOUT VBAT_OK TPL5000

Lithium
ion battery

POWER MANAGEMENT

" Temp 29T
— CO 0PPM
"
N TIME xx:xx
Date XX/XX/XXXX
— DISPLAY
KEYBOARD

Figure 8. Data-logger

9.2.1 Design Requirements

The design is driven by the low current consumption constraint. The data are usually acquired on a rate that
ranges between 1 s to 10 s. The highest necessity it the maximization of the battery life. The TPL5000 helps
achieve that goal because it allows putting the micro-controller in its lowest power mode.
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Typical Application (continued)
9.2.2 Detailed Design Procedure

When the focal constraint is the battery, the selection of a low power voltage reference, a micro-controller and
display is mandatory. The first step in the design is the calculation of the power consumption of each device in
the different mode of operations. An example is the LMP91000; the device has gas measurement mode, sleep
mode and micro-controller in low-power mode which is normal operation. The different modes offer the possibility
to select the appropriate timer interval which respect the application constraint and maximize the life of the
battery.

9.2.3 Application Curve

N
c
2 No effect on active current
Q
S /
S5
%)
c
3
= No TPL5000
C .
o \ $ Standby Current Saving / With TPL5000
S5
O ~
Time
Figure 9. Effect of TPL5000 on Current Consumption
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10 Power Supply Recommendations

The TPL5000 requires a voltage supply within 2.7 V and 5.5 V. A multilayer, ceramic-bypass X7R capacitor of
0.1uF between VDD and GND pin is recommended.

11 Layout

11.1 Layout Guidelines

The more sensitive pins of the TPL5000 are the digital input pins DO, D1, D2 to select the timer interval. It is
mandatory to connect them to VDD or GND through short traces avoiding series resistance. It is mandatory to
keep these pins far from traces of high frequency signals, such as clock or communication bus. Signal integrity of
WAKE, RSTn and TCAL signal is achieved reducing parasitic capacitance on the traces between the TPL5000
and the micro-controller. In the application where the watchdog feature is not used, the DONE pin is required to
be tied to TCAL pin.

11.2 Layout Example

Ul RP

RSTN
WAKE

Figure 10. PCB Layout
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12 Device and Documentation Support

12.1 Trademarks
All trademarks are the property of their respective owners.

12.2 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y'\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.3 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 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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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
TPL5000DGSR ACTIVE VSSOP DGS 10 3500 RoHS & Green SN Level-1-260C-UNLIM -40 to 105 ARAA
TPL5000DGST ACTIVE VSSOP DGS 10 250 RoHS & Green SN Level-1-260C-UNLIM -40 to 105 ARAA m

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents TlI'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.

Addendum-Page 1

Downloaded from AFfOW.com.



http://www.ti.com/product/TPL5000?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TPL5000?CMP=conv-poasamples#samplebuy
http://www.arrow.com

H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 10-Dec-2020

Addendum-Page 2

Downloaded from AFfOW.com.


http://www.arrow.com

PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 9-Aug-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPL5000DGSR VSSOP | DGS 10 3500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TPL5000DGST VSSOP | DGS 10 250 178.0 12.4 5.3 3.4 14 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)
TPL5000DGSR VSSOP DGS 10 3500 367.0 367.0 35.0
TPL5000DGST VSSOP DGS 10 250 208.0 191.0 35.0
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PACKAGE OUTLINE

DGS0010A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
I 2:(7)2 TYP SEATING PLANE— |
P -
~\ — 8X — :
:NOT 1)
2X
— [
1 | N}
==
) 6 10X 8%; g]ij
p— [@ [0.10) [C[A® [BO | 41.1 MAX
NOTE 4
,//’ B
/
I [\’
‘\* 0.23
T &SEE DETAIL A 0137

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

per ASME Y14.5M.

exceed 0.15 mm per side.

s W N

. 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

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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
. Reference JEDEC registration MO-187, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)

10X (0.3) j r SYMM (R0.05)
i ::/ o
|

=" ‘

— ==
|
|
|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

|
Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

NON SOLDER MASK
DEFINED

( \ Ira |
1 1
| | .| -
————————— _1)
4_7 0.05 MAX J\L— 0.05 MIN
ALL AROUND ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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.

Texas
INSTRUMENTS

www.ti.com
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EXAMPLE STENCIL DESIGN

DGS0010A

VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

-—‘ 10X (1 .45)T SYMM
10X (0.3) L ¢
1 ‘ |
== ——
= | —
)

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

(R0.05) TYP

4221984/A 05/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

release. IPC-7525 may have alternate
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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
TI 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 © 2022, Texas Instruments Incorporated
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