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5 Pin Configuration and Functions

PWP Package
16-Pin HTSSOP With PowerPAD

Top View
4 N\
O
N (] e — , 1. [ ] our
EN 2 : : 15 PGADJ
GND 3 : : 14 PG
GND 4 : I 13 GND
| PowerPAD™ I
GND 5 : 12 GND
GND 6 : : 11 VINT
esno [ ] 7 : : 10 | ] onp
peay [ 8 ‘=———————— 7 9] enp
\ J/
Not to scale
Pin Functions
PIN
I/0 DESCRIPTION
NAME NO.
Power-good delay adjustment pin. Connect this pin through a capacitor to ground to adjust
DELAY 8 (0] ;
the power-good delay time.
EN 2 | Device enable pin. Pull this pin down to low-level voltage to disable the device. Pull this pin
up to high-level voltage to enable the device.
3,4,56,7,
GND 910,12, 1 — Ground reference
IN 1 | Device input power supply pin
ouT 16 (0] Device 3.3-V or 5-V regulated output-voltage pin
PG 14 Power-good pin. Open-drain output pin. Pull this pin up to Voyr or to a reference through a
resistor. When the output voltage is not ready, this pin is pulled down to ground.
Power-good threshold-adjustment pin. Connect a resistor divider between the PGADJ and
PGADJ 15 (0] OUT pins to set the power-good threshold. Connect this pin to ground to set the threshold to
91.6% of output voltage Voyr-
VINT 11 | Internal voltage rail. Tie this pin above 2 V for lowest Ignp.
PowerPAD — — Solder thermal pad to board to improve the thermal performance.

Copyright © 2018, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®®

MIN MAX UNIT
Unregulated input IN, EN -0.3 45 \%
Power-good delay-timer output DELAY -0.3 7 \%
Regulated output ouT -0.3 7 \%
Power-good output voltage PG -0.3 7 \%
V-internal VINT -0.3 7 \%
Power-good threshold-adjustment voltage PGADJ -0.3 7 \%
T, Operating junction temperature -40 150 °C
Tstg Storage temperature -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) All voltage values are with respect to ground.

6.2 ESD Ratings

VALUE UNIT
| ‘ Human-body model (HBM), per AEC Q100-002™ +2000
Vieso) Eisgftlg’zt:tlc Charged-device model (CDM), per AEC Q100-011 Allpins - 2500 v
Corner pins (1, 14, 15, and 28) +750
(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Unregulated input IN 4 40 \%
40-V pins EN 0 ViN \%
Regulated output ouT 0 55 \%
Power good PG 0 55 \%
Low voltage pins PGADJ, DELAY 0 55 \%
lout Output current 0 300 mA
Ta Ambient temperature -40 125 °C
T; Junction temperature -40 150 °C
6.4 Thermal Information
TPS7B70-Q1
THERMAL METRIC® PWP (HTSSOP) UNIT
16 PINS
Roia Junction-to-ambient thermal resistance 39.7 °C/W
Rojctop) Junction-to-case (top) thermal resistance 28.9 °C/W
Ross Junction-to-board thermal resistance 23.8 °C/W
Wit Junction-to-top characterization parameter 1.3 °C/W
ViR Junction-to-board characterization parameter 23.7 °C/W
Roic(bot) Junction-to-case (bottom) thermal resistance 3.1 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps7b70-q1?qgpn=tps7b70-q1
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/spra953
http://www.ti.com/cn/lit/pdf/spra953

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TPS7B70-Q1
ZHCSIQ1A —AUGUST 2018—REVISED OCTOBER 2018

6.5 Electrical Characteristics
T, =-40°C to 150°C, V\y =14 V, Coyr 2 4.7 pF, and 1 mQ < ESR < 20 Q (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
SUPPLY VOLTAGE AND CURRENT (IN)
I(sLeEP) Input sleep current EN = off 45 HA
l(GND) Input quiescent current \2/'{“/‘1;(]2“2 I r}nxti%egsET’j ; ggéé/INT > 19 29.6 HA
V(uvLo) Undervoltage lockout, falling Ramp V,y down until output is turned off 2.6 \%
V(uvLo HysT) | UVLO hysteresis 0.5 \%
ENABLE INPUT (EN)
Vi Low-level input voltage 0.7 \%
Viy High-level input voltage 2 \%
Vhys Hysteresis 150 mVv
REGULATED OUTPUT (OUT)
A 2%
Vour Regulated output
Vin=Vour+1V1to40V, loyr=0mAto 2 5% 2 5%
300 mA
AVouT(avIN Line regulation ViIN=Vour+1V1to40V, loyr =1 mA 10 mVv
AVouyt(aiout) | Load regulation lout = 1 mA to 300 mA 20 mVv
V(dropout) Dropout voltage (Viy — Vour) @@ :ZSI ; 228 22 i:g :22 mv
lLim Output current limit Vour shorted to ground, V,y =5.6 V 301 680 1000 mA
lout = 100 MmA, Cout = 10 pF, 60
PSRR Power-supply ripple rejection® frequency () = 100 Hz dB
lout = 100 mA, Cout = 10 pF, 40
frequency (f) = 100 kHz
POWER GOOD (PG, PGADJ)
VoL(ra) PG output, low voltage loL =5 mA, PG pulled low 0.4 \%
likgPG) PG pin leakage current PG pulled to Voyt through a 10-kQ resistor 1 HA
V(pG_TH) Default power-good threshold :g?géﬁg:eé%dA%%og?ntzﬁoirnt;edrﬁlIgyr(s)ﬁ; d 88.6 91.6 93.6 \Of(’) S:
V(pG_HYST) Power-good hysteresis :g?g;;eggnﬁyggfe"\;tshe internally set 2 \07; 3:

(1) This test is done with Vo in regulation, measuring the V| — Vout When Vgut drops by 100 mV from the rated output voltage at the

specified load.
(2) Dropout is not measured for Vour = 3.3 V in this test because V| must be 4 V or greater for proper operation.
(3) Design information—not tested, determined by characterization.
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Electrical Characteristics (continued)
T, =-40°C to 150°C, V\y =14V, Coyr 2 4.7 pF, and 1 mQ < ESR < 20 Q (unless otherwise noted)
PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
PGADJ
Switching voltage for the power- . .
V(PGAD\LTH) gOOd adjust pln Vourt IS falllng 1.067 1.1 1.133 \%
POWER-GOOD DELAY
DELAY capacitor charging
lioLy_cHe) current 3 5 10 PA
VoL _TH) ggl‘rﬁghpm threshold to release Voltage at DELAY pin is ramped up 0.95 1 1.05 \%
DELAY capacitor dischargin
lioLy_pis) current P ging Vpelay =1V 0.5 mA
TEMPERATURE
T(sp) Junction shutdown temperature 175 °C
T(HysT) Hysteresis of thermal shutdown 25 °C
6.6 Switching Characteristics
T;=-40°C to 150°C, V, =14V, Co 2 4.7 uF, and 1 mQ < ESR < 20 Q (unless otherwise noted)
PARAMETER TEST CONDITIONS ‘ MIN TYP MAX UNIT
POWER-GOOD DELAY (DELAY)
toEGLITCH) Power-good deglitch time 180 250 ps
toLy_Fix) Fixed power-good delay No capacitor connect at DELAY pin 248 900 ps
toLy) Power-good delay Delay capacitor value: Cpgiay) = 100 nF 20 ms

6 MY © 2018, Texas Instruments Incorporated
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6.7 Typical Characteristics

T, = —-40°C to 150°C, V\y = 14 V, and Vg 2 2 V (unless otherwise noted)

80 400
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Z 60 < 300
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Output Current (mA) Ambient Temperature (C)
IOUT =200 mA
5. Dropout Voltage vs Output Current 6. Dropout Voltage vs Ambient Temperature

RN © 2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps7b70-q1?qgpn=tps7b70-q1
http://www.ti.com.cn

TPS7B70-Q1
ZHCSIQ1A —AUGUST 2018—REVISED OCTOBER 2018

13 TEXAS
INSTRUMENTS

www.ti.com.cn

Typical Characteristics (T X)

T, =-40°C to 150°C, V,y =14 V, and Vgy = 2 V (unless otherwise noted)

11. Line Regulation
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5
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7. Output Voltage vs Ambient Temperature 8. Output Voltage vs Input Voltage
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12. PSRR vs Frequency
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Typical Characteristics (T X)

T, =-40°C to 150°C, V,y =14 V, and Vgy = 2 V (unless otherwise noted)

120 1k —TTTT
Unstable Region
500
100
[y
2
80 (it | g 100
) = Stable Region
2 AN\ S
% 60 P N §
P T
o ikl \\ Q
40 3 10
=]
O 47
20
Unstable ReTion
. 1 L 17T
10 100 1k 10k 100k M 10M 0.001 0.01 0.1 1 10 20
Frequency (Hz) ESR (Q)
COUT =10 uF lout = 100 mA Ta =25°C
13. PSRR vs Frequency 14. ESR Stability vs Output Capacitance
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V) (10 V/div) : 1 1
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D B e
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lout (10 mA/div) lout (10 mA/div)
®) [
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V|N=6VtO4OV VOUT:SV COUTZlO LlF V|N=40Vt06V VOUT:SV COUTZlO LlF
IOUT =1 mA IOUT =1 mA
15. Line Transient 16. Line Transient
Tek Prevu Tek Stop
V| (6 V/div)
VN (6 V/div) 4 4
Vour (1 Vrdiv)
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Vour(acy (50 mV/div) _ Vourac) (50 mwd—i\:-).,‘_w/ o
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17. Line Transient 18. Line Transient
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Typical Characteristics (T X)

T, =-40°C to 150°C, V,y =14 V, and Vgy = 2 V (unless otherwise noted)

Tek Stop

V) (6 V/div)

Vour (1 Vidiv)

Voutacy (500 mVidiv)

@
louT (200 MA/div)
B

\/‘w—

(@ 500V & @

@ 500mvV 5 @ 200mA &) [2nnus

Vour =5V

50.0MS/5 @ 7 72.0mA
100K points

Cout = 10 pF

lout=1mAto 200 mA

19. Load Transient
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i

By
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(@ s00v & @

@ 500mvV A5 @ 200mA -J[zoous
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lout = 200 mAto 1 mA

20. Load Transient

10
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7 Detailed Description

7.1 Overview

The TPS7B70-Q1 is a 300-mA, 40-V monolithic low-dropout linear voltage regulator with adjustable power-good
threshold functionality. This voltage regulator consumes only 19-pA quiescent current in light-load applications.
Because of the adjustable power-good delay (also called power-on-reset delay) and the adjustable power-good
threshold, this device is an excellent choice as a power supply for microprocessors and microcontrollers in
automotive applications.

7.2 Functional Block Diagram

IN— * J_ i J_ . ouT
Undervoltage
Lockout Overcur_rent
Protection g
_|
i 2l
Band Gap Filter — Regulator Control |« Thermal Shutdown
1 ! Y Y
4 4
/ VINT
EN— *
Error
Amp VRer g
Power Good PG
DELAY » Control With
Delay
A
GND V(PGfREF)
; / GND Amp
+ PGADJ

7.3 Feature Description

7.3.1 Device Enable (EN)

The EN pin is a high-voltage-tolerant pin. A high input activates the device and turns the regulator on. Connect
this input pin to an external microcontroller or a digital control circuit to enable and disable the device, or connect
to the IN pin for self-bias applications.

MR © 2018, Texas Instruments Incorporated 11
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Feature Description (3T )
7.3.2 Adjustable Power-Good Threshold (PG, PGADJ)

The PG pin is an open-drain output with an external pullup resistor to the regulated supply, and the PGADJ pin is
a power-good threshold adjustment pin. Connecting the PGADJ pin to GND sets the power-good threshold value
to the default, Vipg th). When Vot exceeds the default power-good threshold, the PG output turns high after the
power-good delay has expired. When Vg falls below V(pg 11y — V(ps_nys), the PG output turns low after a short
deglitch time.

The power-good threshold is also adjustable from 1.1 V to 5 V by using an external resistor divider between
PGADJ and OUT. 2= 1 calculates the threshold:
R1+R2
V(PG_ADJ)faIIing = V(PGADJ_TH) falling > “R2
R1+R2
R2

V(PG_ADJ)risng = |:V(PGADJ_TH) faling + 26 MV (typ)] X

where:
*  V(pc_apy) iS the adjustable power-good threshold
* Ve rer IS the internal comparator reference voltage of the PGADJ pin, 1.1 V typical, 2% accuracy specified
under all conditions (1)

By setting the power-good threshold Ve apj) When Voyr exceeds this threshold, the PG output turns high after
the power-good delay has expired. When Vg falls below Vipg apg) — Vip_nyst), the PG output turns low after a
short deglitch time. & 21 shows a block diagram of this threshold.

ouT
Adjustable B * i Veree D
Power-Good

Threshold

PG R1
]
DELAY L]
[ Power-Good
L Control

A

<

Ve ReR) § R2

Amp PGADJ
n [ ]

\_I_l N

21. Adjustable Power-Good Threshold

7.3.3 Adjustable Power-Good Delay Timer (DELAY)

The power-good delay, tp,y), is the time from when PGADJ is greater than Vpg rery Until the PG pin goes high.
The power-good delay is a function of the value of the external capacitor that is connected to the DELAY pin
(CpeLay). Connecting an external capacitor from this pin to GND sets the power-good delay. The constant current
charges an external capacitor until the voltage exceeds a threshold to trip an internal comparator, and 2% 2
determines the power-good delay. & 22 illustrates a timing diagram for power-good power-up conditions.

t _ CpeLay x 1V
(DLY) —5 A
where
* tpLy) is the adjustable power-good delay
*  CpgLay is the value of the power-good delay capacitor 2)

12 MY © 2018, Texas Instruments Incorporated
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Feature Description (3T )
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22. Power-Up and Conditions for Activation of Power Good

If the DELAY pin is open, the default delay time is tp y pix).-

7.3.4 Undervoltage Shutdown

This device has an integrated undervoltage lockout (UVLO) circuit that shuts down the output if the input voltage
falls below an internal UVLO threshold, Vv 0)- The UVLO circuit makes sure that the regulator does not latch
into an unknown state during low-input-voltage conditions. If the input voltage has a negative transient that drops
below the UVLO threshold and recovers, the regulator shuts down and powers up with a normal power-up
sequence after the input voltage rises above the required level.

7.3.5 Current Limit

The TPS7B70-Q1 has current-limit protection to keep the device in a safe operating area when an overload or
output short-to-ground condition occurs. This feature protects the device from excessive power dissipation. For
example, during a short-circuit condition on the output, fault protection limits the current through the pass
element to Iy to protect the device from excessive power dissipation.

7.3.6 Thermal Shutdown

This device incorporates a thermal shutdown (TSD) circuit as a protection from overheating. For continuous
normal operation, the junction temperature must not exceed the TSD trip point. If the junction temperature
exceeds the TSD trip point, the output turns off. When the junction temperature falls below T(sp) — T(nyst), the
output turns on again.

7.4 Device Functional Modes

7.4.1 Operation With Input Voltage Less Than 4 V

The device normally operates with input voltages above 4 V. The device can also operate at lower input
voltages; the maximum UVLO voltage is 2.6 V. At input voltages below the actual UVLO voltage, the device does
not operate.

7.4.2 Operation With Input Voltage Greater Than 4 V

If the input voltage is greater than the output set value plus the device dropout voltage when the input voltage is
greater than 4 V, then the output voltage is equal to the set value. Otherwise, the output voltage is equal to the
input voltage minus the dropout voltage.
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8 Application and Implementation

x

/:

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.

8.1 Application Information

The TPS7B70-Q1 is a 300-mA low-dropout linear regulator with ultra-low quiescent current. The PSpice transient
model is available for download on the product folder and can be used to evaluate the basic function of the
device.

8.2 Typical Application

23 shows a typical application circuit for the TPS7B70-Q1. Different values of external components can be
used, depending on the end application. An application may require a larger output capacitor during fast load
steps to prevent a large drop on the output voltage. Use a low-ESR ceramic capacitor with a dielectric of type
X7R.

CAN

IN ouT * Vin
10 uF % _ho WF
10kQ MCU
TPS7B70-Q1 a6k
PG |—e - o
PGADJ
EN
10 kQ
VINT

DELAY
100 nF
I 1

23. Supply Power to an MCU
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Typical Application (ETR)
8.2.1 Design Requirements

For this design, the TPS7B70-Q1 must be able to supply a CAN transceiver and an MCU from a 12-V automotive
battery. To provide good MCU operation, the PG pin must trip when the output is at 95% of the nominal value.
The PG pin must have a 20-ms delay in order to avoid shutting down as a result of temporary glitches.

8.2.2 Detailed Design Procedure

8.2.2.1 Input Capacitor

A 10-pF capacitor in parallel with a 0.1-uF ceramic bypass capacitor is placed at the input in order to keep the
input voltage stable. The input can tolerate transients up to 40 V, so the input capacitors have a 50-V voltage
rating.

8.2.2.2 Output Capacitor

For this application, a 10-uF X7R ceramic capacitor is used to provide good output transient performance and
good loop stability.

8.2.2.3 Power-Good Threshold

The power-good threshold is set by connecting PGADJ to GND, or by connecting PGADJ to a resistor divider
from OUT to GND. The Adjustable Power-Good Threshold (PG, PGADJ) section provides the method to setup
the power-good threshold. Rearranging 23 1 yields 23 3, and solves the values of R1 and R2 that are
needed to get the 95% falling threshold. In this design, R2 is a 10-kQ resistor. Solving 23 3 for R1 gives a
value of 33.18 kQ. This value is not a standard 1% resistor value, so a 31.6-kQ resistor is chosen for R1.

R1-R2 VipGADI)falling
V(PTGADJ _ TH)falling

(3)
8.2.2.4 Power-Good Delay, tp,y)

Set the power-good delay with an external capacitor (Cpg ay) to ground. Calculate the correct capacitance with
23 2. This application requires a delay of 20 ms, so solve for the correct capacitance required to get this delay.
As shown in 23 4, rearrange 23 2 to solve for Cpg ay-

CoeLay = toLy XSHA 4)

| |

o V,y (5 V/div) [[
|

8.2.3 Application Curve

Vour (2 V/div)

[, TR S ——|

Vg (2V/div)

I
L s
lout (10 mA/div)

(@ s00v v @ @ 200V @ 10.0mA &) [40.0ms 250ks/s @ 7 120V
100K points,

24. Power-Up Waveform
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9 Power Supply Recommendations

The device is designed to operate from an input-voltage supply range from 4 V to 40 V. This input supply must
be well regulated. If the input supply is located more than a few inches from the TPS7B70-Q1, add a capacitor
with a value of = 10 pF with a 0.1-pF ceramic bypass capacitor in parallel at the input.

10 Layout

10.1 Layout Guidelines

For LDO power supplies, especially high-voltage and high-current supplies, layout is an important step. If the
layout is not carefully designed, the regulator cannot deliver enough output current because of thermal
limitations. To improve the thermal performance of the device and maximize the current output at high ambient
temperature, spread out the thermal pad as much as possible, and put enough thermal vias on the thermal pad.
25 shows an example layout.

10.2 Layout Example

0 IN[] 1 20 |__] Jout
fm————— - S
- - 1
T EN 2 : | 19 PGADJ
| [
GND [ ] 3 : : 18 [T Jrc . ‘
| [
N[ | 4 : : 17 [T Jeno
| [
GND [ ] 5 | ' 16 [T Jonp
| [
| [
GND [] 6 | | 15 [T JwNt
| [
| [
GND [] 7 | 14 ] JonD
| [
[
DELAY [] 8 :_ ______ | 13 [_T Joeno

. Denotes a via

25. Layout Example

16 JiRF © 2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps7b70-q1?qgpn=tps7b70-q1
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
TPS7B70-Q1

www.ti.com.cn ZHCSIQ1A —AUGUST 2018—REVISED OCTOBER 2018

11 2RI SRS 7 Fr

111 RS SC

11.1.1 MR

TH SR NN A SR -
A EE (T1),  (TPS7B70EVM-008 JFfH k) FlF 46w

11.2  BBCOR B iE A

FEAMOCCRE B, 153 ME Tl.com.en LEs =i ocb . iy b AR AT M, BRI AR B

mfE B SR B, AR AENGE R, A E A BT SR TP S BT DI e k.

11.3 #HX&IF

THEEEREME T HXBRNIEE, SENRNTHENEERBERREM, XERNEZHTHR TI BEARAMAE ,

HEF—ERBRTIHONR ; S TIH (EARXRF .

TIE2E™ ELHX TI 4 TEIFXT TP (E2E) # X, W XWSIE B NETREH IRF N E, &
e2e.ticom F |, BALZBAEE, 2ZMR, HEERASRTIEM—EHBIFRREZ,

RitXE T SEFRQIFEG URBEREEREGREMN E2E iz, RUTXBTEURBAZEFNERRES,

11.4 FEbx

PowerPAD, E2E are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.

115 #RmES
ESD A AE SR IZA A B o A (CES (T1) BRGS0 TS H M AL FR AT S A P o 1 SR ny T 0 AL B i 0 2 B A2, T
A LTI ERB.

ALad  ESD RN E S EBUNOE BE R | KA B, KRR TR T2 5 BN | S A A A M A T
A 2 SECI 5 3L O BURS AT -

11.6 Rig%
SLYZ022 — Tl RifH.
R ARERSH HAEREAE . 455 E Lo

12 HUB. BERATRTIAE R

PAUR U R S U BN AT IAME B X85 B2 1808 SR o ol B . Bl in 22, A S TR, H
ACRISTRATIEAT o W FE SR EE R 10 e SehR S, 8 & A2 T AT AR .

JiRA © 2018, Texas Instruments Incorporated 17


http://www.ti.com.cn/product/cn/tps7b70-q1?qgpn=tps7b70-q1
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SBVU047
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://e2e.ti.com
http://support.ti.com/
http://www.ti.com/cn/lit/pdf/SLYZ022

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 23-May-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 ©)
@ ©)
TPS7B7033QPWPRQ1 Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 7B7033Q
TPS7B7033QPWPRQ1.A Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 7B7033Q
TPS7B7050QPWPRQ1 Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 7B7050Q
TPS7B7050QPWPRQ1.A Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 7B7050Q

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents 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 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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 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)
TPS7B7033QPWPRQ1 |HTSSOP| PWP 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPS7B7050QPWPRQ1 |HTSSOP| PWP 16 2000 330.0 12.4 6.9 5.6 1.6 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)
TPS7B7033QPWPRQ1 HTSSOP PWP 16 2000 350.0 350.0 43.0
TPS7B7050QPWPRQ1 HTSSOP PWP 16 2000 350.0 350.0 43.0
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GENERIC PACKAGE VIEW
PWP 16 PowerPAD™ TSSOP - 1.2 mm max height

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.
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PACKAGE OUTLINE

PWP0016J PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6 SEATING
62 1P PLANE
PIN 1 INDEX
AREA
r 14X
— }==32.
— =
| 1
2%
—] 1
>3
NOTE 3 —] 1
—1 1
]
8| ===
9 T
5] 45 16X 8 ig
43 - :
0.1®|[c|A[B]
s \
[ \ (0.15) TYP
W= AT
SEE DETAIL A

1
J

8[| 19
[ 1
—] 1
355 —] 1
268 — —
— \ —
| — 1
1 /116 DETAIL A
TYPICAL
— i-‘;’g — THERMAL
’ PAD
4223595/A 03/2017
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.

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.
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EXAMPLE BOARD LAYOUT
PWP0016J PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

METAL COVERED
BY SOLDER MASK

/SEE DETAILS

16X (1.5) ﬁ
i 1

16x(045) 1| | ] 1
f | i
/’{I} 1 (1.3) TYP
(R0.05) TYP !
S\((LMM (0.65)
—_— - — - 3.55 5
- 't 359 NO(T%ES
14X (0.65) ! ‘
e 1
| | (—T—w
@0.2) TYP 1 ) D R
VIA |

L——’li 9
T o]
SOLDER MASK: (1.35) TYP

\
|
DEFINED PAD ‘
1

(5.8)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK: METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK‘\ /  OPENING
T I
|
EXPOSED METAL \ “T———EXPOSED METAL
0.05 MAX 4 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK

SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4223595/A 03/2017

NOTES: (continued)

. 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 designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

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

. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.

~No g

© 0o
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PWP0016J

EXAMPLE STENCIL DESIGN
PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

16X (1.5)

f

(2.46)
BASED ON
0.125 THICK

STENCIL

16X (0.45)

SYMM

14X (0.65)

"*7

-
(R0.05) TYP LT )

METAL COVERED
BY SOLDER MASK

(3.55)
BASED ON

0.125 THICK
STENCIL

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

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.75 X 3.97
0.125 2.46 X 3.55 (SHOWN)
0.15 2.25 X 3.24
0.175 2.08 X 3.00

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

4223595/A 03/2017

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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