Ordering & Technical Design & Support & o
-E quality documentation development E training 7233%/%;{4
I} TEXAS TPS715A
INSTRUMENTS JAJS3861 — APRIL 2004 — REVISED NOVEMBER 2023

TPS715A 80mA, 24V, 3.uAERIEER. EFAY 77O M UZT7 LFa L —
4

15E 3HE

o AJVEREHHA: TPS715A &K I:l/7 "7k (LDO) V=7 &/ ELF ol —&
- 2.5V~24V [ TRV AT 7R PH S AR 2 BB A B E O R iz /R

o BB )L /\//7“—/“(9%@%76 KHF LEBIE DT NAATY, 2D
- FEE:1.8V~5V 728 TPS715A 1%, Ny T UBEE) T 7V r—amit, B

— A[%£:1.205V~15V
o HJIEN: K 80mA
o HIK Iq:80mA OAMEENE T 3.2uA
o EEERIRE
s Nu—
— 3mm x 3mm VSON (DRB)
— 2mm % 2mm WSON (DRV)
o EWEREREGTBIRFE :-40°C~+125°C
« MSP430 [E A OH EFEIZOWTIEL, TPS715 2%
L TrEan

277U —3>

o KR—AIENT AT F— R A—Ta

o UT— b — A= alBILORAAN
o TUyRArTT

o BTV Ir—ar

o MREAT VA —ar

B
o

4
3.5
ET
z
8 25
3
2 2
5
3 15
5}
1
0.5 — 55°C o°c 85°C = 150°C
— -40°C 25°C — 125°C
0
0 20 40 60 80

Output Current (mA)

3-1. TPS715A (FiF v /) O#ILEREAFTERE

DESf%

JMEE B E S ~A/na va—TDOESEHT ZoF A
V]‘CELTHX u+éﬂ(b \i—g—

TPS715A 121X, BEEN—Var EFE [ gE NN — g0
HVEJ, J:UF%?I/\i@(ﬁifdii@%b\ﬁj}ﬁr%ifﬁ
T DO, HEEARE N —a T, ST IR LA
FHLTCHDEEE 1.206V~15V TR ELFET,
TPS715A @ LDO (%, 80mA D& {f & it T 650mV (1%
HH) OIRRey 77U R —RLCTWET, FFIEER
DML (BEHEfE 3.2pA), H AR EIEO 2P (0mA~

80mA) ([ZH7= > TZELTCWET, £72, TPS715A (#
F o) &, WY 7 R AZ — b MER S TRY, 2EA

Bt AR CEE T, W E I H SR BE L AGA F TV
L1280 AR OERECT A VIR AL THLF 2L —40
PREESNET,

TPS715A 1%, BWEEE 7 7V /r—a Ao 3mm
x 3mm /Xy —Y  BELONVRALVROBR—Z2T v
TV —a b0 2mm x 2mm LR Ar—
HEAESET, 3mm x 3mm D8y —ITi, EFEARA
—v T TV = ar AT ORI S — U &
S TCWET,

Ny T— R

s Ryr—v () Rolr—T P AX 3
DRB (VSON, 8) 3mm x 3mm
TPS715A
DRV (WSON, 6) 2mm x 2mm

(1) FEMCOWTE, TA=0v Ny r—2  BIONEXE#R 225

TRLTZE N,
(2) Ny —U- P AR (RExE) TATHMETHY, L2561
HEENET,
TPS715A

2

IN ouT » Q

=

JEOUT

Li-lon

Battery
p i | |
0.1uF
|||—|p

3 [EE

l 0.47pF
b—

ﬂ%w 17 7Y

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y

PECHEEL T

—UMRAENZLER A, EFEOBRE 2L ORNZIL, ti.com TUTRBTOKGEMREZ TS LTIEENVET IO BV LET,

English Data Sheet: SBVS047


https://www.ti.com/jp/lit/pdf/SLVS338
https://www.ti.com/applications/industrial/building-automation/overview.html
https://www.ti.com/applications/industrial/epos/overview.html
https://www.ti.com/applications/industrial/grid-infrastructure/overview.html
https://www.ti.com/applications/industrial/medical/overview.html
https://www.ti.com/applications/industrial/lighting/overview.html
https://www.ti.com/product/ja-jp/tps715a?qgpn=tps715a
https://www.ti.com/ja-jp/lit/pdf/JAJS386
https://www.ti.com/product/ja-jp/TPS715A?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/TPS715A?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/TPS715A?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/TPS715A?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBVS047

13 TEXAS
TPS715A INSTRUMENTS
JAJS386! — APRIL 2004 — REVISED NOVEMBER 2023 www.ti.comlja-jp

Table of Contents

................................................................................... 7.1 Application Information............cccceceviiciiiiicniennee. 15
7.2 Typical Applications..........ccooceeeiiiiiniiie e 15
7.3 Best Design PractiCes..........cccvvvviiiieeiiiiieeeecee 20
4 Pin Configuration and Functions 7.4 Power Supply Recommendations............................ 20
5 SPECIfICAtIONS. ... eee e eeen 3 7.5 LAyOUL....coiieei e 21
5.1 Absolute Maximum Ratings..............oweeeerevereeeerrennenn. 3 8 Device and Documentation Support............................ 22
5.2 ESD RAUNGS. c...eeeeeeeeeeeeeeeeeeeeseeeeseeseesesesseeeeeeenen 8.1 Device SUPPOMt.......ccociiiiiiiiiiiee e 22
5.3 Recommended Operating Conditions.... 8.2 DocumentatlonLSupport; ............... e 22
5.4 Thermal Information..............ccoeveveeeoeeeeeeeeee e 8.3 R¥ o A MDD BB A AT ID T e 22
5.5 Electrical Characteristics.............ccoeovveiieeieiierennnn, 8.4 TR =R UV = it 22
5.6 Typical Characteristics.........cccccveeviciiiiie e 8.5 Trademarks..........oooiiiiiiiiiiie e 22
6 Detailed Description.................ccccecvevveeeeceeiieeeeeennn 8.6 B BRI EBICE T AEE T IE . e, 23
6.1 OVerVIEW.......cccveeveeveeriecreene, 8.7 R e .23
6.2 Functional Block Diagrams 9 Revision History 23
6.3 Feature Description............c.cooeiiniiiiininiin, 10 Mechanical, Packaging, and Orderable
6.4 Device Functional Modes.............cccccociiiiiiiininnen, Information..................ccceeeiiiiicce 23
7 Application and Implementation....................c.ccccee. 15
4 Pin Configuration and Functions
N[ T T _I i6|out [ ~
| | INJT | — — — — ig|out
NC[21 | GND | I5]NC | | _J
T = NC [21 | 17| NC
| _ | I — | GND | :|
GND[31 | | r4]FBINC NG |31 I | :6] NG
Ed 4-1. DRV Package, 6-Pin WSON (Top View) oD [41 l_ o _! 5| FBING
Ed 4-2. DRB Package, 8-Pin VSON (Top View)
# 4-1. Pin Functions
VSON WSON
NAME 110 DESCRIPTION
FIXED ADJ. FIXED ADJ.
FB . 5 . 4 In the adjustable configuration, this pin sets the output voltage with
the help of the external feedback divider.
GND 4, Pad 4, Pad 3, Pad 3, Pad — Ground pin.
Input supply pin. Use a capacitor with a value of 0.1 yF or larger
IN 1 1 1 1 from this pin to ground. See the Input and Output Capacitor
Requirements section for more information.
NG 2,3,5,6, 2.3,6,7| 2,4.5 2.5 . No connect pin. This pin is not connected internally. Cpnnect this pin
7 to ground for best thermal performance, or leave floating.
Output of the regulator. For the new chip, a capacitor with a value of
ouT 8 8 6 6 0 1 uF or larger is required from this pin to ground.(!) See the Input
and Output Capacitor Requirements section for more information.

(1) The nominal output capacitance must be greater than 0.47 pF. Throughout this document, the nominal derating on these capacitors is
50%. Make sure that the effective capacitance at the pin is greater than 0.47 pF. The legacy chip is stable for any capacitor value =

0.47 pF.
2 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS715A
English Data Sheet: SBVS047


https://www.ti.com/product/ja-jp/tps715a?qgpn=tps715a
https://www.ti.com/ja-jp/lit/pdf/JAJS386
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJS386I&partnum=TPS715A
https://www.ti.com/product/ja-jp/tps715a?qgpn=tps715a
https://www.ti.com/lit/pdf/SBVS047

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TPS715A
JAJS386! — APRIL 2004 — REVISED NOVEMBER 2023

5 Specifications
5.1 Absolute Maximum Ratings

over operating temperature range (unless otherwise noted)(") (2)

MIN MAX UNIT

VN (for legacy chip only) -0.3 24
VN (for new chip only) -0.3 30
2 x VouTtyp)

Voltage orViy+0.3 v
Vour (for fixed output new chip only) -0.3 or 55
(whichever is
lower)

Voltage Vour (for legacy chip only) -0.3 16.5 \%
Vour (for adjustable output new chip only) -0.3 ViNn+0.3

Voltage Vgg (for adjustable output new chip only) 24 \Y
Vgg (for adjustable output legacy chip only) -0.3 4.5

Current Peak output current Internally limited

Junction, T, -40 150

Temperature °C
Storage, T -65 150

(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 network ground terminal.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +2000
V(Esp) Electrostatic discharge \
Charged device model (CDM), per JEDEC specification JESD22-C101, all pins(@ +500

(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.

5.3 Recommended Operating Conditions

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

MIN NOM MAX UNIT

Vin Input supply voltage 25 24 \%
Vout Output voltage 1.205 15 \%
lout Output current 0 80 mA
Cin Input capacitor(2) 0 0.047

Output capacitor (for legacy chip only) 0.47 1 uF
Cour Output capacitor (for new chip only) ) 1
T, Operating junction temperature -40 125 °C

(1)  All voltages are with respect to GND.

(2)  Aninput capacitor is not required for LDO stability. However, an input capacitor with an effective value of 0.047 pF is
recommended to counteract the effect of source resistance and inductance, which may in some cases cause symptoms of system
level instability such as ringing or oscillation, especially in the presence of load transients.

(3) All capacitor values are assumed to derate to 50% of the nominal capacitor value. Maintain an effective output capacitance of 0.47 pyF

minimum for the stability.
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5.4 Thermal Information

TPS715A (@)
THERMAL METRIC (V) DRV (WSON) 6 Pins DRB (VSON) 8 Pins UNIT
Legacy chip New chip Legacy chip New chip
Rgya Junction-to-ambient thermal resistance 79.5 69.5 69 55.8 °C/W
Reuc(top) Junction-to-case (top) thermal resistance 110.5 108.0 76.8 82.3 °C/W
Ress Junction-to-board thermal resistance 48.9 35.4 44.6 29.2 °C/W
Wyt Junction-to-top characterization parameter 5.2 5.9 8.1 6.4 °C/W
Wis Junction-to-board characterization parameter 49.3 35.4 44.8 29.1 °C/IW
ReJcbot) Junction-to-case (bottom) thermal resistance 18.3 7.2 27.5 8.7 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application
note.

(2) Thermal performance results are based on the JEDEC standard of 2s2p PCB configuration. These thermal metric parameters can be
further improved by 35-55% based on thermally optimized PCB layout designs. See the analysis of the Impact of board layout on LDO
thermal performance application note.
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5.5 Electrical Characteristics

over operating junction temperature range (T, = -40°C to 125°C), ViN = Vout(nom) * 1 V, lout =1 mA, and Coyt = 1 uF
(unless otherwise noted); typical values are at T; = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
lo =10 mA 25 24
Vin Input voltage (V) \%
lo = 80mA 3 24
Output voltage range 192 15
v (TPS715A01) [legacy chip] : v
out Output voltage range 1.205 15
(TPS715A01) [new chip] )
TPS715A01 |[Vout+1V<sSV)ns24V,12V < a 4
(Iegacy Chlp) VOUT <15 V, 0< IOUT <80 mA by
TPS715A01 |Vout+1V<sVnys$24V,1.205V < ) 4 °
v OUtpUt V0|tage (new Chlp) VOUT <15V,0< IOUT <80 mA
out %)
accurac
y TPST15A33 |4 3\ < vy 24V, 0 < Ioyr <80 mA 3.135 3.3 3.465
(legacy chip) v
TPS715A33
(new chip) 43V=sVN=24V, 0= ]yt <80 mA 3.168 3.3 3.432
gssoéoms 80mA, T, =—-40°C to 392 4.1
Ground pin current (legacy
chip) @) 0 mA < lgyr< 80mA 3.2 4.3
0mA<Igyr< 80mA, Viy=24V 4.5
lenD HA
0= IOUTS 80mA, TJ =-40°Cto
85°C 3.2 4.2
Ground pin current (new
chip) @) 0 mA < lgyr< 80mA 3.2 48
O0mA<lpyr< 80mA,Viy=24V 5.8
AVoyt (AIOUT) Load regulation lout = 100 pA to 80 mA 35 mV
Output voltage line regulation
(legacy chip) ™) VOUT(NOM) +1V=sVns24V 20 60
AVour vy Output voltage line regulation mv
(new chip) ™ VOUT(NOM) +1VsSVys24V 20 22
Output noise voltage (legacy |[BW =200 Hz to 100 kHz, 575
chip) 4 Cout = 10 pF, loyt = 50 mA
Vi uVrms
Output noise voltage (new BW =200 Hz to 100 kHz, 495
Chlp)(4) COUT =10 HF, IOUT =50 mA
Ogtput current limit (legacy Vour =0V 160 1100
chip)
lou Output current limit (new chip) |Vour =0V, Viy2 3.5V 160 500 mA
Output current limit (new chip) |Voyt =0V, V|N<3.5V 90 500
Power-supply ripple rejection 60
(legacy chip)
PSRR - — f=100 kHz, Coyt = 10 pF dB
Power-supply ripple rejection 60
(new chip)
Voo Dropout voltage (legacy chip) |y, = VouT(nom) — 0.1V, loyr = 80 670 1120 iy
Dropout voltage (new chip) mA 650 900

(1)  Minimum V|5 = Vout + Vpo or the value shown for Input voltage in this table, whichever is greater.

(2) This device employs a leakage null control circuit. This circuit is active only if output current is less than pass transistor leakage
current. The circuit is typically active when output load is less than 5 YA, V) is greater than 18 V, and die temperature is greater than

100°C.

(3) See the Device Nomenclaturesection for details about new and legacy chip descriptions.
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5.6 Typical Characteristics

at operating temperature T, = 25°C, V|y = Voyt(nomy + 1.0 V or 2.5 V (whichever is greater), oyt = 1 mA, Cjy = 1 pF, and
Cout = 1 UF (unless otherwise noted)

loyr — Output Current — mA

3465 3.465
3432 |- 3432} YN=43V
> 3.399 — 3.399
! s
g 3.366 Q 3.366
g 3.333 % 3.333
>
3 300 P 5 33
5 3.267 5
<I> ‘ 3 3.267
g 3234 5 3.234
> 3.201 S
> 3.201
3.168 3.168| — -55°C 0°C 85°C =—— 150°C
3.135 — -40°C 25°C =—— 125°C
0 10 20 30 40 50 60 70 80 3.135

10 20 30 40 50 60 70 80

louT - Output Current (mA)

Input Voltage (V)

5-3. TPS715A33 Output Voltage vs Input Voltage

5-4. Output Voltage vs Junction Temperature

5-1. TPS715A33 Output Voltage vs Output Current (Legacy 5-2. TPS715A33 Output Voltage vs Output Current
Chip) (New Chip)
3.4 3465
Vout =3.3V INT
3.38 lout = 5MA 3.432
3.36 Z 3399
I
S 334 g’ 3.366
£ 3333
% 3.32 S lour = 10 MA
S 3 | ——— g 3300 Z
5 & 3.267
3 328 a8 L
5 | 3.234
O 3.26 ° lour =80 MATN
= 3.201 N
3.24
322 — 55°C —— 0°C —— 85°C =—— 150°C 3168
—— -40°C —— 25°C — 125°C 3.135
3.2 40 o5
4 5 2 6 2 4 40-25-10 5 20 35 50 65 80 95110 125

T, — Junction Temperature — ° C

Junction Temperature (°C)

(New Chip) (Legacy Chip)
3.465 4.5 1 T 1
Vin = 4.3V —TmA ViN=43V
3432 — 80mA Vour =33V )
3.399 40 |- loyr=1uF /
<
< 3.366 2 /
2 i A
© 3.333 £ 35 >
8 £ 1
g 3.3 3 LT
(5] /
= T 30 -
a 3.267 c 7
5 H //
O 3.234 5]
3.201 :é 25
[
3.168 -
3.135 20
55 05 5 35 65 95 125 150 -40-25-10 5 20 35 50 65 80 95 110125

T, = Junction Temperature - °C

5-5. Output Voltage vs Junction Temperature (New Chip) 5-6. Ground Current vs Junction Temperature

(Legacy Chip)
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5.6 Typical Characteristics (continued)

at operating temperature T, = 25°C, V|y = Voyt(nomy + 1.0 V or 2.5 V (whichever is greater), oyt = 1 mA, Cjy = 1 pF, and
Cout = 1 UF (unless otherwise noted)

Junction Temperature (°C)

5-7. Ground Current vs Junction Temperature

4.5 4.5
V|N =43V
Vour = 3.3V 4
4| Cour =1uF 35 W
k! d ERY
g 35 [ ‘ac-)‘ 25
o° — 5 2
c 3 c
5 5 15 Vour=3.3V |
(0] (O]
25 1 \
0.5 — -55°C 0°C 85°C === 150°C
m— -40°C 25°C == 125°C
2 0
-55 -25 5 35 65 95 125 150 3 6 9 12 15 18 21 24

5-8. Ground Pin Current vs Input Voltage (New Chip)

Input Voltage (V)

5-9. Ground Pin Current vs Load Current (New Chip)

(New Chip)

45 1000

V=43V | |
4 900
- T,=+125°C

3.5 g 800 //

< 3 o 700
(o]
: £ o ke LT
g 25 S T,=+25C
3 3 50 ><
o 2 g 400 A
5 15 Vour=3.3V | C‘l 300
° 1 | | 2 200
\ \ 1 T,=-40°C
05 — -55°C 0°Cc 85°C = 150°C 100 ‘ ‘
— -40°C 25°C —— 125°C 0
0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Output Current (mA) lour — Output Current — mA

5-10. TPS715A33 Dropout Voltage vs Output Current (Legacy

louT - Output Current (mA)

B4 5-11. TPS715A33 Dropout Voltage vs Output Current (New
Chip)

Chip)
1000 1400
— 55°C 0°C 85°C =—— 150°C

900 — -40°C 25°C =—— 125°C 1200
% 800 E
E A I 1000
Yy 700 ~ S T,=+125°C
@ ] £
£ 00 S 800
o / >
2 500 ~ ‘ 3 AN i
3 // \ S 600 \ -
S 400 = F— — —] a N —— T, =¥25°C
3 W e s =
2 = F a0
> 200 - ﬂ) 200

100 47’

0
0
. T w0 o s 70 e 3456 7 8 9101112131415

V,y — Input Voltage - V

5-12. TPS715A01 Dropout Voltage vs Input Voltage (Legacy
Chip)
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5.6 Typical Characteristics (continued)

at operating temperature T, = 25°C, V|y = Voyt(nomy + 1.0 V or 2.5 V (whichever is greater), oyt = 1 mA, Cjy = 1 pF, and
Cout = 1 UF (unless otherwise noted)

1400 —T 1000
lout = 80mA — -igog ggeg — 150°C 900 N
1200 |- — T
> 0°C — 125°C E 800
= | loyr =80 mA__~1
1000 o 700 -
o S "
o)) 8 ~
8 £ 600 ,
5 800 S —~
> \\ = 500
= 3
2 600 g 400
o (=}
a | 300
L 400 o= g
o a
£ N > 200 lour = 10 MA
200 100 I
. 1]
0
-40-25-105 20 35 50 65 80 95 110 125
3 4 5 6 7 8 9 10 11 12 13 14 15
VN - Input Voltage - V T, — Junction Temperature —° C
5-13. TPS715A01 Dropout Voltage vs Input Voltage 5-14. TPS715A33 Dropout Voltage vs Junction Temperature
(New Chip) (Legacy Chip)
1000 8
— 1o g LI [T vwao
900 — 80mA < 7 - 1 Vour=3.3V
> louT =1 mA
z 800 o ey | Cout =11F
€ L6
, 700 N eSS
(0] [7}
o)) c | . NN
% 600 L—] 3 5 louT = 50 mA N
> 8
3 500 3 4
S 400 =
a g
R 300 2 5
[a] (2]
> 200 =
g o1
100 5
o
0 0
-55 -25 5 35 65 95 125 150 100 1k 10 k 100 k
T, - Junction Temperature - °C f - Frequency - Hz

5-15. TPS715A33 Dropout Voltage vs Junction Temperature 5-16. Output Spectral Noise Density vs Frequency (Legacy

(New Chip) Chip)
18 [T T T T T
N — 1mA ViN=4.3V
= — 50mA 6~ Vour=33V
= . 14| Cour=1uF
L ¢ Ty=25°C \
5 3 12 i
: : HH
2 g 10
5 02 |
s o c HH
Z 00 - 3 of LIS
s 0.05 1 2 —
£ Integrated Noise from 3 4 lout =1 mA/
g 002} 300Hz to 100KHz © ” m 4
o 0.01 ° b /1
3 0.005 [ 1mA : 473uVRus N Il N ’,AJW
8 0.002 50mA : 565uVRrus [A i louT = 50 MA Hﬂ Hl
0.001 bl L Ll L L 111 RS
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5-17. Output Spectral Noise Density vs Frequency 5-18. Output Impedance vs Frequency (Legacy Chip)
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5.6 Typical Characteristics (continued)

at operating temperature T, = 25°C, V|y = Voyt(nomy + 1.0 V or 2.5 V (whichever is greater), oyt = 1 mA, Cjy = 1 pF, and

Cout = 1 UF (unless otherwise noted)

35 ‘
V=43V

3.0 \ Voyr =33V
25 \
2.0

Vqur — Output Voltage — V

. \
\

0 100 200 300 400 500

lour — Current Limit — mA

I8

5-19. Output Voltage vs Current Limit (Legacy Chip)
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5-20. Output Voltage vs Current Limit (New Chip)
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5-21. Current Limit vs Junction Temperature (New Chip)
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5-22. Power-Supply Ripple Rejection vs Frequency (Legacy
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5-24. Power-Up and Power-Down (Legacy Chip)
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5.6 Typical Characteristics (continued)

at operating temperature T, = 25°C, V|y = Voyt(nomy + 1.0 V or 2.5 V (whichever is greater), oyt = 1 mA, Cjy = 1 pF, and
Cout = 1 UF (unless otherwise noted)
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5-25. Power-Up, Power-Down (New Chip)
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5-26. Fast Power-Up (Legacy Chip)
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5-29. Line Transient Response (New Chip)

5-30. Load Transient Response (Legacy Chip)
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5.6 Typical Characteristics (continued)

at operating temperature T, = 25°C, V|y = Voyt(nomy + 1.0 V or 2.5 V (whichever is greater), oyt = 1 mA, Cjy = 1 pF, and
Cout = 1 UF (unless otherwise noted)
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5-31. Load Transient Response (New Chip) 5-32. Line Transient Response (New Chip)
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5-33. Dropout Exit Transient Response (New Chip)
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6 Detailed Description
6.1 Overview

The TPS715A low-dropout regulator (LDO) consumes only 3.2 pA (typ) of quiescent current across the entire
output current range, while offering a wide input voltage range and low-dropout voltage in small packaging. The
device, which operates over an input range of 2.5 V to 24 V, is stable with any output capacitance greater than or
equal to 0.47 uF. The low quiescent current across the complete load current range makes the TPS715A optimal
for powering battery-operated applications. The TPS715A has internal soft-start to control inrush current into the
output capacitor. This LDO also has overcurrent protection during a load-short or fault condition on the output.

6.2 Functional Block Diagrams

Vin ! ' Viou)
; 14l ' ;
I I
| Current | r—|—A
| Sense Leakage _NuII_ J I |
| Control Circuit Lo |
— GND
I ILIM I § A
| + I | |
4I—_|_ FB! |
| — oD 1 I
I [ I
| 11 2R
| Bandgap | Vrer=1.205V | |
: Reference : LI
I | — GND
- - - I
B 6-1. Functional Block Diagram: Adjustable Version
__________________________________ A
Vany ! X | Viour)
; 1Al I
| I
I
I Current r—|—-
| Control Circuit | | I
— GND |
l ILIM R (I
I A | I |
GND ' L
I I
| = enD I I |
I I I
| 2R
| Bandgap Virer = 1.205 V | I
| Reference L |
: — onp |
L B

B 6-2. Functional Block Diagram: Fixed Version
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6.3 Feature Description
6.3.1 Wide Supply Range

This device has an operational input supply range of 2.5 V to 24 V, allowing for a wide range of applications. This
wide supply range is optimal for applications that have either large transients or high dc voltage supplies.

6.3.2 Low Supply Current

This device only requires 3.2 pA (typical) of quiescent current across the complete load current range (0 mA to
80 mA) and has a maximum current consumption of 4.8 pA (for the new device only) at -40°C to +125°C.

6.3.3 Current Limit

The device has an internal current limit circuit that protects the regulator during transient high-load current faults
or shorting events. The current limit is a brick-wall scheme. In a high-load current fault, the brick-wall scheme
limits the output current to the current limit (Ic,). Iy is listed in the Electrical Characteristics table.

The output voltage is not regulated when the device is in current limit. When a current limit event occurs, the
device begins to heat up because of the increase in power dissipation. When the device is in brick-wall current
limit, the pass transistor dissipates power [(Vin — VouT) * lcL].- For more information on current limits, see the
Know Your Limits application note. The LDO is not designed to operate in a steady-state current limit.

6-3 shows a diagram of the current limit.

Vour
A

Brickwall

VOUT(nom) /

ov I > lour

OmA IraTED ler

B 6-3. Current Limit

6.3.4 Dropout Voltage (Vpo)

Dropout voltage (Vpo) is defined as the input voltage minus the output voltage (V\y — VouT) at the rated output
current (Iratep), Where the pass transistor is fully on. Igxatep is the maximum Igyt listed in the Recommended
Operating Conditions table. In dropout operation, the pass transistor is in the ohmic or triode region of operation,
and acts as a switch. The dropout voltage indirectly specifies a minimum input voltage greater than the nominal
programmed output voltage at which the output voltage is expected to stay in regulation. If the input voltage falls
to less than the value required to maintain output regulation, the output voltage falls as well.

For a CMOS regulator, the dropout voltage is determined by the drain-source, on-state resistance (Rps(on)) of
the pass transistor. Therefore, if the linear regulator operates at less than the rated current, the dropout voltage
for that current scales accordingly. Use =\ 1 to calculate the Rps(on) of the device.
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VDo
Rps(oN) = Tratep (1)

6.4 Device Functional Modes
3% 6-1 provides a quick comparison between the normal and dropout modes of operation.

# 6-1. Device Functional Mode Comparison

PARAMETER
OPERATING MODE
Vin lout
Normal ViN > VouTtnom) * Vpo lout < loL
Dropout ViN < VouTtom) * Vpo lout < loL

6.4.1 Normal Operation
The device regulates to the nominal output voltage under the following conditions:

+ The input voltage is greater than the nominal output voltage plus the dropout voltage (Vout(nom) * Vbo)
* The output current is less than the current limit (Ioyt < IcL)
» The device junction temperature is greater than —40°C and less than +125°C

6.4.2 Dropout Operation

If the input voltage is lower than the nominal output voltage plus the specified dropout voltage, but all other
conditions are met for normal operation, the device operates in dropout mode. In this mode, the output voltage
tracks the input voltage. During this mode, the transient performance of the device becomes significantly
degraded because the pass transistor is in the ohmic or triode region, and acts as a switch. Line or load
transients in dropout can result in large output voltage deviations.

When the device is in a steady dropout state (defined as when the device is in dropout, V|y < Voytnom) + Vo,
directly after being in a normal regulation state, but not during start up), the pass transistor is driven into the
ohmic or triode region. When the input voltage returns to a value greater than or equal to the nominal output
voltage plus the dropout voltage (Voutinom) + Vo), the output voltage can overshoot for a short period of time
while the device pulls the pass transistor back into the linear region.
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7 Application and Implementation
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7.1 Application Information

The TPS715A LDO regulator is designed for battery-powered applications and is a good supply for low-power
microcontrollers (such as the MSP430) because of the device low |q performance across load current range.
The ultra-low-supply current of the TPS715A maximizes efficiency at light loads, and the high input voltage
range and flexibility of output voltage selection in the adjustable configuration and fixed output levels makes the
device an optimal supply for building automation and power tools.

7.2 Typical Applications

TPS715A33
Vin Vour

O——9IN OUT-——L—O
i 0AuF 0.47uF
—_ GND

___ —L_ GND I

7-1. Typical Application Circuit (Fixed-Voltage Version)

Vin N ouT - _ Vour Output R R2
- Voltage
i o TPS715A01 — G
— » == [047WF 18V |0499MQ| 1MQ
1 oo B 28V | 1.33MQ | 1MQ
= 2 50V | 316 MQ | 1MQ
— GND — GND
— GND

7-2. TPS715A01 Adjustable LDO Regulator Programming
7.2.1 Design Requirements

Minimum output capacitor (Coyt) value for stability is needed as suggested in the Recommended Operating
Conditions table.

7% 7-1 summarizes the design requirements for this application.
& 7-1. Design Parameters

PARAMETER VALUE
Input voltage 43V
Output voltage 3.3V
Output current 50 mA
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7.2.2 Detailed Design Procedure
7.2.2.1 Setting Voyr for the TPS715A01 Adjustable LDO

The TPS715A contains an adjustable version, the TPS715A01, which sets the output voltage using an external
resistor divider as shown in 7-2. The output voltage operating range is 1.205 V to 15 V, and is calculated
using:

R1
Vout = VRer * (1 + —j
OUT = VREF R2 )

where:
* Vger =1.205V (typical)

Choosing resistors R1 and R2 allows approximately 1.5 pyA of current through the resistor divider. Lower value
resistors can be used for improved noise performance, but consume more power. Avoid higher resistor values
because leakage current into or out of FB across R1 / R2 creates an offset voltage that is proportional to Voyr
divided by Vggr. The recommended design procedure is to choose R2 = 1 MQ to set the divider current at
1.5 YA, and then calculate R1 using = 3:

_ (Your _ )
R1 = (—VREF 1) x R2 3)

7-2 depicts this configuration.
7.2.2.2 External Capacitor Requirements

The device is designed to be stable using low equivalent series resistance (ESR) ceramic capacitors at the input
and output. Multilayer ceramic capacitors have become the industry standard for these types of applications and
are recommended, but must be used with good judgment. Ceramic capacitors that employ X7R-, X5R-, and
CO0G-rated dielectric materials provide relatively good capacitive stability across temperature, whereas the use of
Y5V-rated capacitors is discouraged because of large variations in capacitance.

Regardless of the ceramic capacitor type selected, the effective capacitance varies with operating voltage and
temperature. Generally, expect the effective capacitance to decrease by as much as 50%. The input and output
capacitors recommended in the Recommended Operating Conditions table account for an effective capacitance
of approximately 50% of the nominal value.

Although not required, use a 0.1-yF or larger input bypass capacitor, connected between IN and GND and
located close to the device, to improve transient response and noise rejection of the power supply as a whole. A
higher-value input capacitor can be necessary if large, fast-rise-time load transients are anticipated and the
device is located several inches from the power source.

7.2.2.3 Input and Output Capacitor Requirements

Although an input capacitor is not required for stability, good analog design practice is to connect a capacitor
from IN to GND. This capacitor counteracts reactive input sources and improves transient response, input ripple,
and PSRR. Use an input capacitor if the source impedance is more than 0.5 Q. A higher value capacitor can be
necessary if large, fast rise-time load or line transients are anticipated or if the device is located several inches
from the input power source.

Dynamic performance of the device is improved with the use of a large output capacitor. Use an output capacitor
within the range specified in the Recommended Operating Conditions table for stability.

7.2.2.4 Reverse Current

Excessive reverse current can damage this device. Reverse current flows through the intrinsic body diode of the
PMOS pass transistor instead of the normal conducting channel. At high magnitudes, this current flow degrades
the long-term reliability of the device.
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Conditions where reverse current can occur are outlined in this section, all of which can exceed the absolute
maximum rating of Voyt < V|y + 0.3 V. These conditions are:

» If the device has a large Coyt and the input supply collapses with little or no load current
» The output is biased when the input supply is not established
* The output is biased above the input supply

If reverse current flow is expected in the application, external protection is recommended to protect the device.
Reverse current is not limited in the device, so external limiting is required if extended reverse voltage operation
is anticipated. Limit reverse current to 5% or less of the rated output current of the device in the event this
current cannot be avoided.

7-3 shows one approach for protecting the device.

Schottky Diode

<

Internal Body Diode
IN ouT
o ' < ' o
Cin Cour

I GND I

— GND — GND

— GND
Eg 7-3. Example Circuit for Reverse Current Protection Using a Schottky Diode

7.2.2.5 Feed-Forward Capacitor (Cgf)

For the adjustable-voltage version device, a feed-forward capacitor (Cgg) can be connected from the OUT pin to
the FB pin. Cgr improves transient, noise, and PSRR performance, but is not required for regulator stability.
Recommended Cgr values are listed in the Recommended Operating Conditions table. A higher capacitance
Ckr can be used; however, the start-up time increases. For a detailed description of Cg¢ tradeoffs, see the Pros
and Cons of Using a Feedforward Capacitor with a Low-Dropout Regulator application note.

Crr and R4 form a zero in the loop gain at frequency f7, while Cgr, R4, and R, form a pole in the loop gain at
frequency fp. Cgr zero and pole frequencies can be calculated from the following equations:

fz=1/(2x1mx Cgr xRy) “)
fo=1/(2% 7 x Ce x (Ry || Ry) ®)

Crr = 10 pF is required for stability if the feedback divider current is less than 5 pA. 3\ 6 calculates the feedback
divider current.

IFB_pivider = Vout / (R1 + Ry) (6)

To avoid start-up time increases from Cg, limit the product Cgg x R4 < 50 us.
For an output voltage of 1.205 V with the FB pin tied to the OUT pin, no Cgg is used.
7.2.2.6 Power Dissipation (Pp)

Circuit reliability requires consideration of the device power dissipation, location of the circuit on the printed
circuit board (PCB), and correct sizing of the thermal plane. The PCB area around the regulator must have few
or no other heat-generating devices that cause added thermal stress.
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To first-order approximation, power dissipation in the regulator depends on the input-to-output voltage difference
and load conditions. The following equation calculates power dissipation (Pp).

Po = (Vin = Vour) X lout (7)

T
Power dissipation can be minimized, and therefore greater efficiency can be achieved, by correct

selection of the system voltage rails. For the lowest power dissipation, use the minimum input voltage
required for correct output regulation.

For devices with a thermal pad, the primary heat conduction path for the device package is through the thermal
pad to the PCB. Solder the thermal pad to a copper pad area under the device. This pad area must contain an
array of plated vias that conduct heat to additional copper planes for increased heat dissipation.

The maximum power dissipation determines the maximum allowable ambient temperature (T,) for the device.
According to the following equation, power dissipation and junction temperature are most often related by the
junction-to-ambient thermal resistance (Rgja) of the combined PCB and device package and the temperature of
the ambient air (Tp).

Ty=Ta+ (Rgya x Pp) (8)

Thermal resistance (Rgya) is highly dependent on the heat-spreading capability built into the particular PCB
design, and therefore varies according to the total copper area, copper weight, and location of the planes. The
junction-to-ambient thermal resistance listed in the Thermal Information table is determined by the JEDEC
standard PCB and copper-spreading area, and is used as a relative measure of package thermal performance.

7.2.2.7 Estimating Junction Temperature

The JEDEC standard now recommends the use of psi (W) thermal metrics to estimate the junction temperatures
of the linear regulator when in-circuit on a typical PCB board application. These metrics are not thermal
resistance parameters and instead offer a practical and relative way to estimate junction temperature. These psi
metrics are determined to be significantly independent of the copper area available for heat-spreading. The
Thermal Information table lists the primary thermal metrics, which are the junction-to-top characterization
parameter (g, 1) and junction-to-board characterization parameter (y g). These parameters provide two methods
for calculating the junction temperature (T;), as described in the following equations. Use the junction-to-top
characterization parameter (y;7) with the temperature at the center-top of device package (Tt) to calculate the
junction temperature. Use the junction-to-board characterization parameter (w,g) with the PCB surface
temperature 1 mm from the device package (Tg) to calculate the junction temperature.

Ty=Tr+yrxPp 9)

where:

* Ppis the dissipated power
» T+ is the temperature at the center-top of the device package

Ty=Tg+yyp*xPp (10)

where:

» Tgis the PCB surface temperature measured 1 mm from the device package and centered on the package
edge

For detailed information on the thermal metrics and how to use them, see the Semiconductor and IC Package
Thermal Metrics application note.

18 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS715A
English Data Sheet: SBVS047


https://www.ti.com/jp/lit/pdf/SPRA953
https://www.ti.com/jp/lit/pdf/SPRA953
https://www.ti.com/product/ja-jp/tps715a?qgpn=tps715a
https://www.ti.com/ja-jp/lit/pdf/JAJS386
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJS386I&partnum=TPS715A
https://www.ti.com/product/ja-jp/tps715a?qgpn=tps715a
https://www.ti.com/lit/pdf/SBVS047

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TPS715A
JAJS386! — APRIL 2004 — REVISED NOVEMBER 2023

7.2.3 Application Curves

at operating temperature T, = 25°C, V|y = Voyt(nomy + 1.0 V or 2.5 V (whichever is greater), oyt = 1 mA, Cjy = 1 pF, and
Cout = 1 UF (unless otherwise noted)
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7.2.3 Application Curves (continued)

at operating temperature T, = 25°C, V|y = Voyt(nomy + 1.0 V or 2.5 V (whichever is greater), oyt = 1 mA, Cjy = 1 pF, and

Cout = 1 UF (unless otherwise noted)

7-12. Line Transient Response (New Chip)

7-13. Dropout Exit Transient Response (New Chip)

2 400 ‘ ‘ 600
_ — lout
| Vin = 4.3V
S 350 [= o7 = 3.3V AVour | 400 2
) < Cour = 10pF '
g 200 E 300 I~ gi/dt = 0.4A/us 200 o
5 = £
g o 5 250 - o 3
< 9 500 b et 3 5
= | — [+ T T T T T T T T N ~
= = N L 200 200 &
= O U N S S ] 2 )
o I 3 150 -400 B
=1 1 [=%
(@) 100 F--o-co- = >
5 3 100 600§
£ 50 .- o
3 : 50 800 <
| O TN TN VN e e e
3 0 -1000
(o] —|
_ 050 0.5 1.0 15202530 3540 45 05 0 05 15 2 25 3 35 4 .
t— Time —ms t- Time - ms
7-10. Load Transient Response (Legacy Chip) 7-11. Load Transient Response (New Chip)
30 5 30 7
_— VOUT21mA)) louT = 50mA — Vi
= Vout(50mA Cour = 10uF — Vour
25 4 25 _ 6
> dV/dt = 0.66V/us -
> ® > o
g 20 3 g o 20 58
B — 5 S S
S > G >
> 15 2 35 > 15 4 5
5 & 5 g
Q 3 o >
£ COUT = 10pF o £ o)
L 10 VIN dv/dt=1.15V/us —{1 L L 10 3 L
= 3 = 3
> >
5 0 5 2
0 -1 0 1
0 2000 4000 6000 8000 10000 0 0.5 1 15 2 25 3 35 4
t- Time - us t- Time - ms

7.3 Best Design Practices

Place at least one 0.47-uF capacitor as close as possible to the OUT and GND pins of the regulator.

Do not connect the output capacitor to the regulator using a long, thin trace.

Connect an input capacitor of 0.047 uF as close as possible to the IN and GND pins of the regulator for best
performance.

Do not exceed the absolute maximum ratings.

7.4 Power Supply Recommendations

The TPS715A is designed to operate with an input voltage supply range from 2.5 V to 24 V. The input voltage
range provides adequate headroom in order for the device to have a regulated output. This input supply must be
well regulated. If the input supply is noisy, additional input capacitors with low ESR can help improve the output
noise performance.
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7.5 Layout

7.5.1 Layout Guidelines

For best overall performance, place all circuit components on the same side of the printed circuit board (PCB)
and as near as practical to the respective LDO pin connections. Place ground return connections for the input
and output capacitors as close to the GND pin as possible, using wide, component-side, copper planes. Avoid
using vias and long traces to create LDO circuit connections to the input capacitor, output capacitor, or the
resistor divider because doing so negatively affects system performance. This grounding and layout scheme
minimizes inductive parasitics, and thereby reduces load-current transients, minimizes noise, and increases
circuit stability. A ground reference plane is recommended to be embedded either in the PCB or located on the
bottom side of the PCB opposite the components. This reference plane provides accuracy of the output voltage
and shields the LDO from noise.

7.5.1.1 Power Dissipation

To provide reliable operation, worst-case junction temperature must not exceed 125°C. This restriction limits the
power dissipation the regulator can handle in any given application. To make sure the junction temperature is
within acceptable limits, calculate the maximum allowable dissipation, Ppmay), and the actual dissipation, Pp,
which must be less than or equal to Pp(may)-

The maximum-power-dissipation limit is determined using =X 11.
Tymax—Ty,

PD =
(max) Roua (11)

where:

* Tymax is the maximum allowable junction temperature
* Rgya is the thermal resistance junction-to-ambient for the package (see the Thermal Information table)
* Tpa is the ambient temperature

The regulator power dissipation is calculated using = 12.
Po = (Vin = Vourt) xlout (12)

For a higher power package version of the TPS715A, see the TPS715A.

@ GND PLANE @

7.5.2 Layout Example

CIN __ |cout
TPS715A01 |
VIN 6 out D VOuT
e
5 |NC
()
4 | FBINC

> R1

GND PLANE

A A
R2

7-14. Example Layout for the TPS715A01DRV
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8 Device and Documentation Support

8.1 Device Support

8.1.1 Development Support

8.1.1.1 Evaluation Module

An evaluation module (EVM) is available to assist in the initial circuit performance evaluation using the

TPS715A. The TPS715AXXEVM-065 evaluation module (and related user's guide) can be requested at the Tl
web site through the product folders or purchased directly from the Tl eStore.

8.1.1.2 Spice Models

Computer simulation of circuit performance using SPICE is often useful when analyzing the performance of
analog circuits and systems. A SPICE model for the TPS715A is available through the product folders under
Tools & Software.

8.1.2 Device Nomenclature

& 8-1. Device Nomenclature("
PRODUCT Vout

TPS715Axxyyyz xx is the nominal output voltage (for example, 33 = 3.3V, 01 = adjustable)
yyy is the package designator
z is the package quantity

Legacy chip

xx is the nominal output voltage (for example, 33 = 3.3V, 01 = adjustable)
TPS715Axxyyyz M3 yyy is the package desjgnator

z is the package quantity

M3 is a suffix designator for new chip redesigns on the latest Tl process
technology.

New chip

(1)  For the most current package and ordering information see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.

8.2 Documentation Support
8.2.1 Related Documentation

For related documentation see the following:

» Texas Instruments, TPS715AxxEVM user guide

» Texas Instruments, LDO Noise Demystified application note

» Texas Instruments, LDO PSRR Measurement Simplified application note

» Texas Instruments, A Topical Index of TI LDO Application Notes application note
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¢ Added last three items to Related DOCUMENTALION ..................coeiiiiiiiiiii et 22

10 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 part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TPS715A01DRBR Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANO
TPS715A01DRBR.A Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANO
TPS715A01DRBRG4 Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANO
TPS715A01DRBRM3 Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ANO

TPS715A01DRBRM3.A Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ANO

TPS715A01DRBT Obsolete  Production SON (DRB) | 8 - - Call TI Call Tl -40 to 125 ANO

TPS715A01DRVR Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 SBE
TPS715A01DRVR.A Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 SBE
TPS715A01DRVRM3 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 SBE

TPS715A01DRVRM3.A Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 SBE

TPS715A01DRVT Obsolete  Production WSON (DRV) | 6 - - Call Tl Call Tl -40 to 125 SBE

TPS715A30DRVR Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 SAV
TPS715A30DRVR.A Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 SAV

TPS715A30DRVT Active Production WSON (DRV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 SAV
TPS715A30DRVT.A Active Production WSON (DRV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 SAV

TPS715A33DRBR Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANN
TPS715A33DRBR.A Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANN
TPS715A33DRBRG4 Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ANN

TPS715A33DRBRG4.A Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ANN
TPS715A33DRBRM3 Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ANN
TPS715A33DRBRM3.A Active Production SON (DRB) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ANN

TPS715A33DRBT Active Production SON (DRB) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANN
TPS715A33DRBT.A Active Production SON (DRB) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANN

TPS715A33DRVR Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANN
TPS715A33DRVR.A Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 ANN
TPS715A33DRVRM3 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ANN

TPS715A33DRVRM3.A Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ANN

TPS715A33DRVT Obsolete  Production WSON (DRV) | 6 - - Call Tl Call Tl -40 to 125 ANN
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@ 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 TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 18-Jun-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
TPS715A01DRBR SON DRB 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS715A01DRBRM3 SON DRB 8 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS715A01DRVR WSON DRV 6 3000 179.0 8.4 2.2 2.2 1.2 4.0 8.0 Q2
TPS715A01DRVR WSON DRV 6 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TPS715A01DRVRM3 WSON DRV 6 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TPS715A30DRVR WSON DRV 6 3000 179.0 8.4 22 2.2 12 4.0 8.0 Q2
TPS715A30DRVT WSON DRV 6 250 179.0 8.4 2.2 2.2 1.2 4.0 8.0 Q2
TPS715A33DRBR SON DRB 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS715A33DRBRG4 SON DRB 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS715A33DRBRM3 SON DRB 8 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS715A33DRBT SON DRB 8 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS715A33DRVR WSON DRV 6 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TPS715A33DRVR WSON DRV 6 3000 179.0 8.4 2.2 2.2 1.2 4.0 8.0 Q2
TPS715A33DRVRM3 WSON DRV 6 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 18-Jun-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS715A01DRBR SON DRB 8 3000 367.0 367.0 35.0
TPS715A01DRBRM3 SON DRB 8 3000 367.0 367.0 35.0
TPS715A01DRVR WSON DRV 6 3000 213.0 191.0 35.0
TPS715A01DRVR WSON DRV 6 3000 210.0 185.0 35.0
TPS715A01DRVRM3 WSON DRV 6 3000 210.0 185.0 35.0
TPS715A30DRVR WSON DRV 6 3000 195.0 200.0 45.0
TPS715A30DRVT WSON DRV 6 250 213.0 191.0 35.0
TPS715A33DRBR SON DRB 8 3000 367.0 367.0 35.0
TPS715A33DRBRG4 SON DRB 8 3000 367.0 367.0 35.0
TPS715A33DRBRM3 SON DRB 8 3000 367.0 367.0 35.0
TPS715A33DRBT SON DRB 8 250 210.0 185.0 35.0
TPS715A33DRVR WSON DRV 6 3000 210.0 185.0 35.0
TPS715A33DRVR WSON DRV 6 3000 213.0 191.0 35.0
TPS715A33DRVRM3 WSON DRV 6 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DRB 8 VSON - 1 mm max height

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.

4203482/L
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N PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

DRBOO0OSA

PIN 1 INDEX AREA— |-

1 MAX
T O SO o N
8-83 j DIM A
' OPT1 | OPT2
- 4X (0.23)
EXPOSED ﬂ ﬁ (DIM A) TYP
THERMAL PAD
ak
-+—-—  175%01
Innl GE
| |
| | 0.37
| | 8X0.25
PIN 11D | | 010 [C|AlB
OPTIONAL —L’—Lru
( ) (0.65) ] & 0.05 |C
0.5
8X 3

4218875/A 01/2018

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.
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EXAMPLE BOARD LAYOUT
DRBOOO0SA VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

(1.5)
—= (0.65) |=—
SYMM

8X (0.6) ‘
! (0.825)
o 1| || | L mmr

e

6X (0.65)
v
(R0.05) TYP
(0.2) VIA
TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
EXPOSED e < EXPOSED
METAL | 7 METAL
|
\ /
SOLDERMASKAJ// METAL METALUNDER—J/Ir )\¥ASOLDERMASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED)

SOLDER MASK DETAILS

4218875/A 01/2018

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 any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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www.ti.com



EXAMPLE STENCIL DESIGN
DRBOOO0SA VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

= (0.65) —=|

4X(0.23) — | = |

SYMM
¢
SR METAL
4X |
0.728) 4~
1 1
w |
8X(0.31) 1 ‘ | I 8
{ |
} { N \
I . ) I
Qj T Qj e
|
SYMM |
t—-—r—-—{-— s — - - — -+ -— @5
=1 I =S
6X (0.65) ‘ L) !
L U ! B,
5
(R0.05) TYP L 1

(1.34)

(2.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

84% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218875/A 01/2018

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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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
DRV0006D WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—

=N
©or

0.8
0.7
| =R =
—T T T
- (0.2) TYP
~— 1401 —= 0.05
EXPOSED 000
THERMAL PAD x
i
4
—  16%0.1
6
|y, 0.35
PIN 11D x03_ . %oz
(OPTIONAL) 0.2 & [010[C[AlE
0.05 |C

4225563/A 12/2019

NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRV0006D WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

6X (0.45) —
(0.45) (1)
P 7
[
6X (0.3) |

SYMM (1.6)
- L PR S — _— 1 - JR—
1 oy
|

4X (0.65)

|
o | e
3| . )L
(R0.05) TYP i SQAM |
@ 02 VA ) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

|
[
I

|

- —
()]
|

|

1

-

—

—~

-

SCALE:25X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
EXPOSED EXPOSED [ >
METAL METALX \}
|
/ VAN
SOLDER MASK: METAL METAL UNDER—/ SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4225563/A 12/2019

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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DRV0006D

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

4225563/A 12/2019

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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PACKAGE OUTLINE
DRVOOO6A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—

=N
©or

fO.l MIN

0.08 MAX —J [»—[

OPTIONAL: SIDE WALL PIN DETAIL

NOTE 4
0.8
0.7
¢ Y S B
—T T T
e (0.2) TYP
le— 1+0.1 —= 0.05 ___|
EXPOSED 0.00

THERMAL PAD |

—  1.6+0.1
6
o3
(OPTIONAL) 0.2 0.1® |C|A|B
¢ 0.05 |C

4222173/C 11/2025

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.

4. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.
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EXAMPLE BOARD LAYOUT

DRVOOO6A WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
6X (0.45) —
1)
1 7 :
‘ e N\ ‘
6X (0.3) éﬁg% 0 ?7777
SYMM (1.6)
SR s
T ‘ (1.1)
4X (0.65) ! ‘
L LT
3l | L ) |
| \
(R0O.05) TYP SYMM
| ¢ |
@ O'Z)T\C’S ) 4J
LAND PATTERN EXAMPLE
SCALE:25X
0.07 MAX 0.07 MIN
T T 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/C 11/2025

NOTES: (continued)

5. 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).

6. 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/C 11/2025

NOTES: (continued)

7. 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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