Product '\- Order

Technical

2 Tools & Support &

Folder o o Now Documents #'N\ Software Community
i3 TEXAS
INSTRUMENTS TPS7B82-Q1
ZHCSGS7F —NOVEMBER 2017-REVISED APRIL 2020
TPS7B82-Q1 300mA & B 1o 10K PEAS R 4%
1 Rtk 3 WM

o TFAMIMREN T AEC-Q100 Frift:
— JREZEY 1. -40°C < T, < 125°C
o TARZIRIEH:
—40°C < T; £ 150°C
o fRFRASHEIR o
- KW 1 v 300nA
— RAERETAME R 2.7TuA
— BRI KRB N SUA
o 3V & 40V T Vi BINHEVEHE, WS H R Sk
45V
o ENHIHHL: 300mA
o I HIERER 2%
o ANHFEH L X TMEE 5V FitHhR A, 200mA i
Y N 8 700mV
+  5{K ESR (0.001Q % 5Q) [ A
(1pF % 200pF) FARCAE F B rl AR FF RS e
o 5V Al 3.3V [ E M Bk
o #PH (Ryjp): 63.9°C/W
® ff'{z%
— 8 5|l HVYSSOP, Ry = 63.9°C/W
— 6 5/l WSON, Ry;s = 72.8°C/W
— 5 5| TO-252, Ry = 38.8°C/W

2 MH

o REFWEN

o TARAE BALEE 2T
.« RTHEAT

. ZEHEHIRILR

Uk S L et

FE A I RO, A IR (1) X T4 A
TR ERTISEREE, W TFHRATBNRSL, T
FA S E ST 1.

TPS7B82-Q1 & 3K BEEfE 3V £ 40V (45V i
B LRBT) TR N FLH Y R I AT IR R PR R P AR R 25
TPS7B82-Q1 M LAEHEAKZ 3V, HIULAIEA HE3ILL
KR AU IS0 T 4k SE TAE . %885 5 ki (1
REA BRI 2.7TuA, 2 H T RRHLR G s
#5 (MCU) F1 CAN/LIN Wit #5ft B 1) s FE AR TR 58 o

I B ERGUE A AR . I AT A
—40°C & 125°C MBI E Tigfr, H45REEN
—-40°C % 150°C. b4k, BLasfERH T #uE S8,
B A 2RO 2, BBl A8 1T . fEfix s
R, Za IR R E A FES AR EN A T .

BHEEY
AR5 IS RS Grfr(ED
HVSSOP (8) 3.00mm x 3.00mm
TPS7B82-Q1 WSON (6) 2.00mm x 2.00mm
TO-252 (5) 6.10mm x 6.60mm

1) ﬁiU% TRBTA AT e, T2 [ B AR R IR AT VT 7™ ik B

ST R P 2L

ouT

TPS7B82-Q1 ;E

3

ARG I, SRAEH 6 T dn P SCRA S R, CLA S . A RIE I B 7 SO R BT (5 2, 1507 ) wwweti.com, SN BIRZAMR S . TI ASCRIEBA I ) HE

PERE RE . AESEBRITEZ BT, 5506555 BT RUA IR 35 SURRA

English Data Sheet: SLVSDQO


http://www-s.ti.com/sc/techlit/SLVSDQ0.pdf
http://www.ti.com.cn/product/cn/tps7b82-q1?qgpn=tps7b82-q1
http://www.ti.com.cn/product/cn/TPS7B82-Q1?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/TPS7B82-Q1?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/TPS7B82-Q1?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/TPS7B82-Q1?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/TPS7B82-Q1?dcmp=dsproject&hqs=support&#community
http://www.ti.com.cn/solution/cn/automotive-head-unit
http://www.ti.com.cn/solution/cn/automotive-telematics-control-unit
http://www.ti.com.cn/solution/cn/automotive-headlight
http://www.ti.com.cn/solution/cn/body-control-module-bcm
http://www.ti.com.cn/solution/cn/hev-ev-inverter-motor-control

I3 TEXAS
INSTRUMENTS
TPS7B82-Q1
ZHCSGS7F —NOVEMBER 2017 —REVISED APRIL 2020 www.ti.com.cn
1 7.4 Device Functional Modes............ccccoveiiiiininnnnenen. 11
2 8 Application and Implementation ............ccccec.... 12
3 8.1 Application Information..........ccccoeeeveeviiniiiiee i 12
4 8.2 Typical Application ..........ccccevveviiiiiieniienieeieeseee, 12
5 Pin Configuration and FUnctions..........c..c.coc....... 4 9 Power Supply Recommendations...................... 14
B SPECIfICALIONS...uvveririieieeees s 5 10 LAYOUL. .o 14
6.1 Absolute Maximum RatiNgS .........c.cc.ccevrrrererererernnnns 5 10.1 Layout GUIdENINS ........ooovvvvviisirisisiiiiia 14
6.2 ESD Ratings 10.2  Layout EXample ......cccccooieiieniiiiieniccieceesieenn 14
6.3 Recommended Operating Conditions................... 5 11 BRSO SR o 15
6.4 Thermal INfOrMation ...........ccoceveevrvereeeeeresseeeeeneenenss 5 111 FEBCTE OB o, 15
6.5 Electrical Characteristics..........coccovvrveeeerrurrnreererenn. 6 112 SRR s .. 15
6.6 Typical CharaCteristics ..........c..ccovrvrrerrirrrrrerererennns 7 113 BBR o 15
7 Detailed DESCrPLON ........cooviureecincieeireircieees 104 BB e 15
L OVEIVIEW oo 115 GIOSSANY c..vvieiiiiiiiiieiee ettt 15
7.2 Functional Block Diagram 12 HUBR. HEMTITIME R e 15
7.3 Feature DesCription.........ccccvevieriiiciienienie e
4 BATPIRiER
Changes from Revision E (June 2019) to Revision F Page
o EVEEEE BEDE T B8 ettt ettt R ARt R R bbb bR bk R bbbttt ettt 1
o OB B TRFE TIRZEMIRFIE THE BT oottt 1
DI s e VAW 2oy S 1 R L e ) 1 SRR 1
e Added ESD classification levels to ESD Ratings table ............cooiiiiiiiiiiiiii e 5
Changes from Revision D (October 2018) to Revision E Page
o CWMIN ORI T KVU $238, FERTRUR AL 2844
o EVHEE K DRV RS T R A B I A A PR oottt
o ORI MAE TE/FSFRMNT TO-252 FHHEMS, 48 HVSSOP Fl WSON TIH A S T Roga fH cceeeeereeeeennn. 1
e Added KVU to Pin Configuration and FUNCHONS SECHON ..........utiiiiiiiiieiiiee ittt e e e e e as
¢ Changed Electrical Characteristics table
* Added second column in Test Conditions to call out device package differences
Changes from Revision C (February 2018) to Revision D Page
o VRN FISCRETRIT T DRV FEEE oo 1
o CHMN HE T4 AEC-QL00 frifE THIH #5 H1H9*-40°C F 125°C” HSUN“—40°C < T, < 125°C" (L THFIE #843) . 1
I s . N I = e I T = YA . 110 OSSR 1
o DHMUEMTHEMEAEEM g FHHFFS BLTHFE FBII) s 1
o OUIMBR MR T ERELEE RS B RS (LT HFHE FBIT) oottt 1
o CVRIN A TS I T WSON (BL T B3 oottt 1
o CHH AR MSOP FEHUA HVSSOP ...,
o COHEM EXTH-MBHEMS (LT MM 3D
o ORI I T Z AR BALEEEER T ARG (RLT A FBITD s 1
o VBT B T I 0 B LB oot s ettt ettt bttt 1
* Added DRV package to Pin Configuration and FUNCLIONS SECHION ..........ciiiiiiiiiiiiiiiiee ettt 4
* Changed maximum specification of second | g, parameter row from 5 HA 10 6.5 PA ..o 6
2 AL © 2017-2020, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps7b82-q1?qgpn=tps7b82-q1
http://www.ti.com.cn

I} TEXAS
INSTRUMENTS

TPS7B82-Q1
www.ti.com.cn ZHCSGS7F —NOVEMBER 2017 —REVISED APRIL 2020
* Added first row and last three rows t0 Vprgpouty PATAMELET .....oviiiiiiiiiiiiiii s 6
o LD INPUE CAPACIHOT SECHON ..viviviviietiitetestetestetestetestete st ete st ete e ete e e bes e st e seesesessesessesessebe st ebessese s ebeseebe s ebe e ebeseabeseabesesaeseaeas 12
Changes from Revision B (February 2018) to Revision C Page
o ORI IRINT A BFAEIRTEE: —40°C B 150°C .o 1
o DU BV I E Hi H HUE" S SCAEV AT 3.3V BRI LR oo 1
o CRIN IR T HFEE: “BBH (Roga): B3.9%CIW ..ottt ettt ettt ettt ettt ettt n ettt as st ettt e e eneaas 1
o BRI T 9 MCU I CAN/LIN WURBSHEHL CRLTBZHT BIZRD oo 1
L e e s QL I TSRS 1
D e S s G 2 o = TSSO 1
¢ Added PowerPAD to the DGN package deSCIPLION ........cciiiiiiiiiieiiiiie ettt e e et e e e tb e e e e e abbe e e e e aannneeeeeeannnees 4
e Changed pins 5 and 6 From: NC To: GND in the Pin Configuration and FUNCLIONS............ccccoiiiiiiiii e 4
¢ Deleted Note 3 from Vgt in the Absolute Maximum RatiNGS .......ccoiuuiiiiiiiiiiiii et s st s e e e e e s e e e e ssaraeeeeensnaees 5
o B E the VALUE column for Output voltage From: 5V To: 5V or 3.3 ViN 3 Lo 12
Changes from Revision A (November 2017) to Revision B Page
o CMIER MR T AR SR B AR EE Ciy B Cour FIE v 1
» Deleted values from capacitors Ciy and Cour iN B L5, ..ottt bt be e beene s 12
Changes from Original (September 2017) to Revision A Page
o OMHER MER T AR FIR A 2.5V FT 3.3V FRAFIETI ..o 1
¢ Changed Vg, to Enable input in the Absolute Maximum RANGS ........cooiiiiiiiiiiiii e e e 5
e Deleted the blank NOM column from the Recommended Operating Conditions table............cccoviiiiiiiee e 5
« Deleted requirements for 3.3-V and 2.5-V device versions from the Electrical Characteristics table...............ccccccceoviinnnenn. 6
O Y s oTo] g o [11To o 3N (oY A I OO 8
«  EHER 3.3-V and 2.5- output voltages from the Design Requirements table ............ccccveerieierieenieenieese e 12

Copyright © 2017-2020, Texas Instruments Incorporated 3


http://www.ti.com.cn/product/cn/tps7b82-q1?qgpn=tps7b82-q1
http://www.ti.com.cn

TPS7B82-Q1

ZHCSGS7F —NOVEMBER 2017—-REVISED APRIL 2020

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5 Pin Configuration and Functions

DGN Package

8-Pin HVYSSOP PowerPAD™

KVU Package

TOp View 5-Pin TO-252
Top View
4 N\
O —————— -
IN 1 I’ | 8 out | |
|
EN 2 : | 7 NC : '
| Thermal | | I
NG 3 Pad | 6 GND | GND :
|
GND 4 IL | 5 GND : :
_______ I |
\ J L - ____ J
Not to scale
DRV Package
6-Pin WSON PowerPAD™
Top View
~— N [e2] < n
- T T == ] Not to scale
N 1 | ]IILG out HH'—'HU
|
- Thermal | — ] Z Zz o O k
en 2 ! R Y5 8 3
" | Pad | —
|
- [
A | \D
GND _3_| L___J L4_ G
Not to scale
NC — No internal connection
Pin Functions
PIN
NO. 110 DESCRIPTION
NAME
DGN DRV KVU
DNC o 5 4 . Do not connect to a biased voltage. Tie this pin to ground or leave
floating.
EN 2 2 2 | Enable input pin
GND 4,5, 6 34 3, TAB — Ground reference
IN 1 1 1 | Input power-supply pin
NC 3,7 — — — Not internally connected
ouT 8 6 5 (@) Regulated output voltage pin
Thermal pad . Connect the thermal pad to a large-area GND plane for improved
thermal performance.

Copyright © 2017-2020, Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings
over operating ambient temperature range (unless otherwise noted)®®

MIN MAX UNIT

ViN Unregulated input® -0.3 45 Y,
Ven Enable input® -0.3 Vin Y
Vout Regulated output -0.3 7 \%
T; Junction temperature range -40 150 °C
Tstg Storage temperature range -40 150 °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 GND.

(3) Absolute maximum voltage, withstand 45 V for 200 ms.

6.2 ESD Ratings

VALUE UNIT

Human-body model (HBM), per per AEC Q100-002® 42000
. HBM ESD classification level H2 -
v Electrostatic - - v
(ESD) discharge Cha;gég-gel\ggeorflodel (CDM), per | Corner pins (1, 4, 5, and 8) +750
per - -
CDM ESD classification level c3g | Other PIns +500

(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 ambient temperature range (unless otherwise noted)

MIN MAX UNIT
VN Unregulated input voltage 3 40 \%
VEN Enable input voltage 0 VN \%
Cour Output capacitor requirements® 1 200 uF
ESR Output capacitor ESR requirements® 0.001 5 Q
Ta Ambient temperature range -40 125 °C
T; Junction temperature range -40 150 °C
(1) The output capacitance range specified in the table is the effective value.
(2) Relevant ESR value at f = 10 kHz.
6.4 Thermal Information
TPS7B82-Q1
THERMAL METRIC® (H\E)SGS’\(I)P) DRV (WSON) | KVU (TO-252) | UNIT
8 PINS 6 PINS 5 PINS

Roia Junction-to-ambient thermal resistance 63.9 72.8 31.1 °CIW
Roscop) | Junction-to-case (top) thermal resistance 50.2 85.8 39.9 °CIW
Ross Junction-to-board thermal resistance 22.6 374 9.9 °CIW
YT Junction-to-top characterization parameter 1.8 2.7 4.2 °C/W
VAL Junction-to-board characterization parameter 22.3 37.3 9.9 °C/W
Roscmor | Junction-to-case (bottom) thermal resistance 121 13.8 2.8 °C/IW

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

Copyright © 2017-2020, Texas Instruments Incorporated 5
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6.5 Electrical Characteristics
V\y = 14-V, 10-pF ceramic output capacitor, T; = —40°C to 150°C, over operating ambient temperature range (unless

otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX ‘ UNIT
SUPPLY VOLTAGE AND CURRENT (IN)
\%
v Input voltage OUT(NOM) 40 \Y
IN P 9 + V(Dropout)
lisp) Shutdown current EN=0V 0.3 1 HA
DRV and KVU 1.9 35
Vin=6V1040V,EN22YV, packages : :
IOUT =0 mA
. DGN package 1.9 5
lQ Quiescent current
DRV and KVU 27 45 A
ViNn=6V1t040V,EN22V, packages : : H
lout = 0.2 mA
DGN package 2.7 6.5
Von Vn undervoltage Ramp V)\ down until the output turns OFF 2.7 \
UVLO) detection Hysteresis 200 mv
ENABLE INPUT (EN)
Vi Logic-input low level 0.7 \%
Vi Logic-input high level 2 \%
REGULATED OUTPUT (OUT)
DRV and KVU
Vin = Vourt *+ V(propouty 10 40 V, ackages -1.5% 1.5%
VouT Regulated output lout = 1 MA to 300 MA p 9
DGN package 2% 2%
V(Line-Reg) | Line regulation ViNn=6V 1040V, oyt =10 mA 10 mV
v DRV and KVU 10
(Load- || pad regulation Vin=14V, loyr = 1 mA to 300 mA | Packages mv
Reg) DGN package 20
DRV and KVU 630 1170
lour =300 mA | Packages
DGN package 1000
DRV and KVU 420 780
VOUT(NOM) =5V IOUT =200 mA packages
DGN package 400 700
DRV and KVU 210 390
lour = 100 mA | Packages
V(bropouy | Dropout voltage DGN package 200 350 mV
DRV and KVU
730 1350
IOUT =300 mA packages
DGN package 1250
Vour = 3.3V DRV and KVU 475 900
lour = 200 mA | packages
DGN package 850
lout = 100 mA 450
lout Qutput current Vour in regulation 0 300 mA
lccy Qutput current limit Vout short to 90% x Vout 310 510 690 mA
Power-supply ripple V(ripple) = 0.5 Vpp, lout = 10 mA, frequency = 100 Hz,
PSRR rejection Cout =22 uF 60 dB
OPERATING TEMPERATURE RANGE
Junction shutdown o
Tiso) temperature 175 c
Hysteresis of thermal
Tevsn | shutdown 20 °c
6 Copyright © 2017-2020, Texas Instruments Incorporated
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6.6 Typical Characteristics

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

Quiescent Current (nA)

750

450

300 /

0

~

v
150 / — oC
/ — 25°C
|/ 125°C
0 50 100 150 200 250 300
Output Current (mA)
Vour=5V

1. Quiescent Current vs Output Current

Quiescent Current (nA)

3000

-_— |OUT =1mA
— |OUT =100 mA
lout = 200 mA

2500

2000

1500

1000

500

-500

0 5 10 15 20 25 30 35 40
Input Voltage (V)

Vour =5V

2. Quiescent Current vs Input Voltage

Output Current (mA)
Vin =5V, 5-V fixed output, V(Dropout) =Vin— Vour

5. Dropout Voltage vs Output Current

0.5 500
— loput=1mMA
— loyt =100 mA
0.4 400
3 — 3 300
5 o3 — 5
3 T 3 200
c — | €
g 02 2
2 8 100
< >
» a
0.1 0
0 -100
40 25 -10 5 20 35 50 65 80 95 110 125 40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
VEN=0V VOUT:SV
3. Shutdown Current vs Ambient Temperature 4. Quiescent Current vs Ambient Temperature
800 800
700 700
=~ 600 < 600
£ E
g 500 g 500 —
S Q //
E 400 E) 400 | ——
5 _— 5 ]
g 300 g 300 |—
o o
8 200 8 200
— —40°C
100 — 25°C 100
/ 125°C
0 0
0 50 100 150 200 250 300 40 -25 -10 5 20 35 50 65 80 95 110 125

Temperature (°C)
Vin =5V, 5-V fixed output, V(Dropout) =Vin— Vour

6. Dropout Voltage vs Ambient Temperature
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Typical Characteristics (T X)

Vin=14V, Vgy 2 2V, Ty = -40°C to 150°C (unless otherwise noted)

5.1 55
5
4.5
5.05 4
= Z 35
g g ¢
S 5 S 25
5 5 2
g g
5 8 1.5
4.95 1
0.5 — —40°C
0 — 25°C
125°C
4.9 -0.5
40 -25 -10 5 20 35 50 65 80 95 110 125 0 5 10 15 20 25 30 35 40
Temperature (°C) Input Voltage (V)
Vour=5V Vour =5V, lout =1 mA
7. Output Voltage vs Ambient Temperature 8. Output Voltage vs Input Voltage
700 1
— —40°C
600 08 — 25°C
06 125°C
<
g 500 S 0.4
= = 02
£ 400 _5
— =}
g 300 8 02
S
© 200 B 04
—
-0.6
100
-0.8
0 -1
40 25 -10 5 20 35 50 65 80 95 110 125 0 50 100 150 200 250 300
Temperature (°C) Output Current (mA)
VN =14V, Voyr is shorted to 90% x Vout Vour=5V
9. Output Current Limit vs Ambient Temperature 10. Load Regulation
1 125
— —40°C
06 125°C
S
3 0.4 75
c 02 @
kel o
3 0 x 50
3 o
=2 %] N\
e 02 o ™ ~N L
2 04 25 a
5 \
N
-0.6 0
-0.8
-1 -25
0 5 10 15 20 25 30 35 40 10 100 1k 10k 100k ™ i0M  100M
Input Voltage (V) Frequency (Hz)
VOUT =5V, IOUT =10 mA IOUT =10 mA
11. Line Regulation 12. PSRR vs Frequency
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Typical Characteristics (T X)

Vin=14V, Vgy 2 2V, Ty = -40°C to 150°C (unless otherwise noted)

125 200

100 100
o
2
75 ®
o g
g .
50 8

8:: \\ § 10
n N O
o ™ /\. -
25 T q 3
5
N o

0
-25 1
10 100 1k 10k 100k ™M 10M  100M 0.001 0.01 0.1 1 5
Frequency (Hz) ESR (Q)
lout = 100 mA
13. PSRR vs Frequency 14. Output Capacitance vs ESR Stability
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7 Detailed Description

7.1 Overview

The TPS7B82-Q1 is a 40-V 300-mA low-dropout linear regulator with ultralow quiescent current. This voltage
regulator consumes only 3 pA of quiescent current at light load, and is quite suitable for the automotive always-
on application.

7.2 Functional Block Diagram

INH] A& , ﬁow

Undervoltage
Lockout

Band Gap » Regulator Control 4—<
7 7 Y Y X V;

Overcurrent
Protection Thermal Shutdown

ENI:

L

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 regulation ON. Connect
this pin to an external microcontroller or a digital circuit to enable and disable the device, or connect to the IN pin
for self-bias applications.

7.3.2 Undervoltage Shutdown

This device has an integrated undervoltage lockout (UVLO) circuit to shut down the output if the input voltage
(Vin) falls below an internal UVLO threshold (Vv o). This ensures that the regulator does not latch into an
unknown state during low-input-voltage conditions. If the input voltage has a negative transient which drops
below the UVLO threshold and recovers, the regulator shuts down and powers up with a normal power-up
sequence once the input voltage is above the required level.

7.3.3 Current Limit

This device features current-limit protection to keep the device in a safe operating area when an overload or
output short-to-ground condition occurs. This 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 I )
to protect the device from excessive power dissipation.

7.3.4 Thermal Shutdown

This device incorporates a thermal shutdown (TSD) circuit as a protection from overheating. For continuous
normal operation, the junction temperature should not exceed the TSD trip point. The junction temperature
exceeding the TSD trip point causes the output to turn off. When the junction temperature falls below the TSD
trip point minus thermal shutdown hysteresis, the output turns on again.

10 MRAX © 2017-2020, Texas Instruments Incorporated
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7.4 Device Functional Modes

7.4.1 Operation With V,y Lower Than 3V

The device normally operates with input voltages above 3 V. The device can also operate at lower input
voltages; the maximum UVLO voltage is 2.7 V. At input voltages below the actual UVLO voltage, the device does
not operate.

7.4.2 Operation With V| Larger Than 3V

When V is greater than 3V, if V|y is also higher than the output set value plus the device dropout voltage, Vour
is equal to the set value. Otherwise, Vot is equal to V,y minus the dropout voltage.

MR © 2017-2020, Texas Instruments Incorporated 11
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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 TPS7B82-Q1 is a 300-mA 40-V low-dropout linear regulator with ultralow 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

15 shows a typical application circuit for the TPS7B82-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. Tl recommends using a low-ESR ceramic capacitor with a
dielectric of type X5R or X7R.

IN ouT
VBAT [:l I: VREG
Cn —— Cour
TPS7B82-Q1 l
VL]
EN
—

<

15. TPS7B82-Q1 Typical Application Schematic

8.2.1 Design Requirements
For this design example, use the parameters listed in & 1.

Fz 1. Design Requirements Parameters

PARAMETER VALUE
Input voltage range 3Vto40V

Output voltage 5Vor33V

Output current 300 mA maximum

8.2.2 Detailed Design Procedure

To begin the design process, determine the following:
» Input voltage range

» Output voltage

e Output current

8.2.2.1 Input Capacitor

Although an input capacitor is not required for stability, good analog design practice is to connect a 10-uF to
22-uF capacitor from IN to GND. This capacitor counteracts reactive input sources and improves transient
response, input ripple rejection, and PSRR. The voltage rating must be greater than the maximum input voltage.

12 MRAX © 2017-2020, Texas Instruments Incorporated
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8.2.2.2 Output Capacitor

To ensure the stability of the TPS7B82-Q1, the device requires an output capacitor with a value in the range from
1 uF to 200 uF and with an ESR range between 0.001 Q and 5 Q. Tl recommends selecting a ceramic capacitor
with low ESR to improve the load transient response.

8.2.3 Application Curve

Tek 5top
Bfiout
[33vout
i
(» 500V @ 1.00v & 00ma ) 1.00ms 1.00G5/s @ - 200V
10M points

31 Mar 2017
14:04:37

16. TPS7B82-Q1 Power-Up Waveform (5 V)
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9 Power Supply Recommendations

The device is designed to operate from an input-voltage supply range from 3 V to 40 V. This input supply must
be well regulated. If the input supply is located more than a few inches from the TPS7B82-Q1, Tl recommends
adding a capacitor with a value greater than or equal to 10 pF with a 0.1-uF bypass capacitor in parallel at the
input.

10 Layout

10.1 Layout Guidelines

For LDO power supplies, especially these high-voltage and large-output-current ones, layout is an important
step. If layout is not carefully designed, the regulator could fail to deliver enough output current because of
thermal limitation. To improve the thermal performance of the device, and maximize the current output at high
ambient temperature, Tl recommends spreading the copper under the thermal pad as far as possible and placing
enough thermal vias on the copper under the thermal pad. B 17 shows an example layout.

10.2 Layout Example

GND
O O O O
. =
IN TD:?:- -------- :8:|jTOUT
i O
EN D:zio Oi7:D
CL]s O r6 [ 1]
o+ b s
o O O O
GND

17. TPSB82-Q1 Example Layout Diagram

14 AL © 2017-2020, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps7b82-q1?qgpn=tps7b82-q1
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
TPS7B82-Q1

www.ti.com.cn ZHCSGS7F —NOVEMBER 2017 —-REVISED APRIL 2020

11 2RI SRS 7 Fr

11.1 Bl EHHEA

LHMOEROER, W IME ti.comen ERYAE MO B B A I A EGHAT I, B AT AR R R
mfE BB . AXREREAGE R, WEEEM OISO P S I P il .

112 CHFBHR

Tl 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 TI's views; see TI's Terms of Use.

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

11.4 FHBRES
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11.5 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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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 ®3) (4/5)
(6)
PTPS7B8233EPWPRQ1 ACTIVE HTSSOP PWP 14 2500  Non-RoHS & Call Tl Call TI -40 to 150 Samnles
Non-Green ple
PTPS7B8250EPWPRQ1 ACTIVE HTSSOP PWP 14 2500  Non-RoHS & Call Tl Call T -40 to 150 amnles
Non-Green P
TPS7B8225QDGNRQ1 ACTIVE HVSSOP DGN 8 2500 RoHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40 to 150 1QFX
TPS7B8233QDGNRQ1 ACTIVE HVSSOP DGN 8 2500 RoHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40 to 150 1GGX
TPS7B8233QDRVRQ1 ACTIVE WSON DRV 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 10RH Samples
TPS7B8233QKVURQL1 ACTIVE TO-252 KvU 5 2500 RoHS & Green SN Level-3-260C-168 HR ~ -40 to 150 7B82330Q1 Samples
TPS7B8250QDGNRQ1 ACTIVE HVSSOP DGN 8 2500 RoHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40 to 150 19TX
TPS7B8250QDRVRQ1 ACTIVE WSON DRV 6 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 1UFH Samples
TPS7B8250QKVURQ1 ACTIVE TO-252 KVU 5 2500 RoHS & Green SN Level-3-260C-168 HR ~ -40 to 150 7B8250Q1 Samples

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

® Lead 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 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O orSprocketHoles
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPS7B8225QDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
TPS7B8233QDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
TPS7B8233QDRVRQ1 | WSON DRV 6 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TPS7B8233QKVURQ1 | TO-252 KVU 5 2500 330.0 16.4 6.9 10.5 2.7 8.0 16.0 Q2
TPS7B8250QDGNRQ1 [HVSSOP| DGN 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
TPS7B8250QDRVRQ1 | WSON DRV 6 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
TPS7B8250QKVURQ1 | TO-252 KVU 5 2500 330.0 16.4 6.9 10.5 2.7 8.0 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
e ~.
/\g\‘ /}#\
™~ e
- //' "\.\ 7
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS7B8225QDGNRQ1 HVSSOP DGN 8 2500 366.0 364.0 50.0
TPS7B8233QDGNRQ1 HVSSOP DGN 8 2500 366.0 364.0 50.0
TPS7B8233QDRVRQ1 WSON DRV 6 3000 210.0 185.0 35.0
TPS7B8233QKVURQ1 TO-252 KVU 5 2500 340.0 340.0 38.0
TPS7B8250QDGNRQ1 HVSSOP DGN 8 2500 366.0 364.0 50.0
TPS7B8250QDRVRQ1 WSON DRV 6 3000 210.0 185.0 35.0
TPS7B8250QKVURQ1 TO-252 KVU 5 2500 340.0 340.0 38.0
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GENERIC PACKAGE VIEW
DRV 6 WSON - 0.8 mm max heig_ht

PLASTIC SMALL OUTLINE - 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.

4206925/F
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PACKAGE OUTLINE
DRVOOO6A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—

=N
©or

0.8
0.7
¢ O = N =
— T !
- (0.2) TYP
EXPOSED = 101 —= 000
THERMAL PAD | '
w
4
—  16+0.1
6
| ., 035
PIN 11D x03_ . %oz
(OPTIONAL) 0.2 N 01® [c[A® [BO |
0.050 [C]|

4222173/B 04/2018

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.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DRVOOO6A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

6X (0.45) —
(0.45) O
1 7
\ ( )
6X (0.3) \ {5%4%

SYMM (1.6)
Co4— e
65) |
S LA T
3 l L . }
(R0.05) TYP ‘ SYMM |

| ¢
@ O'Z)T\Cé Li (1.95) 4J

LAND PATTERN EXAMPLE
SCALE:25X

l— —L
()]

T

N

I
x
=

-

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND

\

/
SOLDER MASK—/ METAL METAL UNDERJ \—SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4222173/B 04/2018

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 some or all are implemented, recommended via locations are shown.
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DRVOOO6A

EXAMPLE STENCIL DESIGN
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

- [ ©0.7)

(1.95)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD #7

88% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:30X

4222173/B 04/2018

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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MECHANICAL DATA

PWP (R—PDSO—G14)

PowerPAD ™ PLASTIC SMALL QUTLINE

0,30
r ﬂrww@
14 8
J— J— ,/ 7\\\
[ TheruaL paD | i ™~
| | 450 6,60 015 NOM .
SIZE AND SHAPE A ( \
| SHOWMN ON 430 6,20 i / \\
| SEPARATE SHEET | \
O |
Gauge Plane
THTHTIT eoting pone 3 e Sy
1 7 \\\ 0,25, /
5,10 0_g T—l__ -
y 490 ’ 0,75
0,50
T
o ) A e—
| CANAARAD__ 4 seotng e | S e
y 5 Y,
L 1,20 MAX 0.15 —-
00 [~]o,10
4073225-2/1 05/11
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusions. Mold flash and protrusion shall not exceed 0.15 per side.
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. SLMAQO2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
E. Falls within JEDEC MO-153

PowerPAD is a trademark of Texas Instruments.
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MECHANICAL DATA

KVU <R*PSFM*G5> PLASTIC FLANGE—-MOUNT PACKAGE
o 0284 (670)
0.256 (6,50) -
J | 0215 (546) 0.085 (2.18)
b e 0.170 (4,32) ’
0210 (533) | | 0.024 (0,61)
0170 (4,32) | ||¢ g [ggggggég " 0018 (0,46)

T | 3

0.190 (4,83) Min

T / Exposed Thermal Tab
0.245 ( 22)
A1) ;—fL _____ | 0.235 (5,97)

S

1,2, 3 45
IR
0.116 (2,95) Ref L
0.040 ( \ /
= N
5 0.024 (0,61) - 7
« .00 (0,13)
0.045 (1,14) D00 (061 0.000 (0,00)
N 0.028 (0,71) Wéo%i —>
0.020 (0,51) ' ’
[-]0.010 (0,25) W] =T T
/L ] \\ Seating Plane
’ )
/ v
\ ! ' 0070 (178)
! 5.055 (1,40)
\
7
Gauge Plane - 0—g°
\>
0.020 (0,51) «

4205521-3/D  02/2009

NOTES: A All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

A The center lead is in electrical contact with the exposed thermal tab.
D. Body Dimensions do not include mold flash or protrusions. Mold flash and protrusion shall not exceed 0.006 (0,15) per side.
E. Falls within JEDEC TO-252 variation AD.

b TExAs
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LAND PATTERN DATA

KVU (R—=PSFM—-G5) PLASTIC FLANGE MOUNT PACKAGE

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

| 5,40 |
| - 4x2,20
T 1
¢ 4x2,40
6,20 1
0,30 i f
— T ? |~ 0,30
3,30
2.70 ;
228 0 ¢ — 228 |~

) = 15
P/ \\H !
3,20 ’\ /, 310
/ o

, »‘ ‘«1,14 a4 Lo oaoes

63% solder coverage on center pad
~ 9 p

Example
/ /—\\—So\der Mask Opening
! 3.20 ) (Note E)
1 \‘10
' —Pad Geometry

\ // (Note C)

- /
\, Al Araun /
\\\ ///
S~ _—
T 4211592-3 /B 03/12
NOTES: All linear dimensions are in millimeters.

Publication IPC-SM-782 is an alternate information source for PCB land pattern designs.

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. Refer to IPC-7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting

recommendations for vias placed in thermal pad.

A
B. This drawing is subject to change without notice.
C
D
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GENERIC PACKAGE VIEW
DGN 8 PowerPAD VSSOP - 1.1 mm max height

3 x 3, 0.65 mm pitch SMALL OUTLINE PACKAGE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225482/A
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PACKAGE OUTLINE

DGNO0008G PowerPAD" VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
5.05
475 7P o1 .
PIN 1 INDEX AREA ! ﬁEﬁ;\II'E\IG
) sj 6X /j\
E— |
|
| ! | Ll
L ) 5 L 0.38 \\J/
8X0.25
3.1
B8] S Bm—— [ [0.130) [c|A[B]
NOTE 4
(’ | 0.23
! ‘ 0.13
. \J J -
\-.\_ .(/"&SEE DETAIL A \f
EXPOSED THERMAL PAD
( )
4
I ) s
I: :l GAGE PLANE
2.15
e R
x Y 8
— v
1 0.15
x J 0"-¢ 0.4 0.05
DETAIL A
1.846
Leae TYPICAL
4225480/A 11/2019
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.

exceed 0.15 mm per side.

(G20 w N

. Reference JEDEC registration MO-187.

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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT

DGNO0008G PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

@)
NOTE 9

(1.846)

METAL COVERED
BY SOLDER MASK

+ {Tsx ?1.4) j}

SOLDER MASK
DEFINED PAD
(R0.05) TYP

8X (0.45) 1

3
SYMM | NOTES9

|

|

(©0.2) TYP | \
VIA (0.55) SEE DETAILS

f (4.4) i

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK: METAL METAL UNDER: SOLDER MASK
OPENING \ SOLDER MASK‘\ / OPENING
””””” \

EXPOSED METAL:

0.05 MAX
ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

*j 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4225480/A 11/2019

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. 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.

9. Size of metal pad may vary due to creepage requirement.
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DGNO0008G

EXAMPLE STENCIL DESIGN
PowerPAD" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

8X (0.45)

BY SOLDER MASK

e (1.846) —~
BASED ON
0.125 THICK

rsx?u)ﬂ

STENCIL
SYMM

(R0.05) TYP
é{%/

a

)

|

(2.15)
BASED ON
0.125 THICK
STENCIL

SOLDER PASTE EXAMPLE
EXPOSED PAD 9:

100% PRINTED SOLDER COVERAGE BY AREA
SCALE: 15X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.06 X 2.40
0.125 1.846 X 2.15 (SHOWN)
0.15 1.69 X 1.96
0.175 1.56 X 1.82

S (4.4) —J

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

4225480/A 11/2019

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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