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TPS7AT7200 2-A, Fast-Transient, Low-Dropout Voltage Regulator
1 Features 3 Description

Low-dropout voltage: 180 mV at2 A

VN range: 1.5Vt0 6.5V

Configurable fixed Voyt range: 0.9 Vto 3.5V
Adjustable Vgyt range: 0.9 Vto 5V
Very good load- and line-transient response
Stable with ceramic output capacitor

1.5% accuracy overline, overload, and

overtemperature

Programmable soft-start
Power-good (PG) output

The TPS7A7200 low-dropout (LDO) voltage regulator
is designed for applications requiring very-low dropout
capability (180 mV at 2 A) with an input voltage from
1.5V to 6.5 V. The TPS7A7200 offers an innovative,
user-configurable, output-voltage setting from 0.9 V
to 3.5 V, thus eliminating external resistors and any
associated errors.

The TPS7A7200 has very fast load-transient
response, is stable with ceramic output capacitors,

better than 2%

and supports a

accuracy over

Packages:

— 3-mm x 3-mm, 16-pin VQFN
— 5-mm x 5-mm, 20-pin VQFN

2 Applications

line, load, and temperature. A soft-start pin allows
for an application to reduce inrush into the load.
Additionally, an open-drain, power-good signal allows
for sequencing power rails.

The TPS7A7200 is available in 3-mm x 3-mm, 16-pin

Wireless infrastructure
RF components
Set-top boxes

PCs and printers
Audio and visual
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Typical Application

VQFN and 5-mm x 5-mm, 20-pin VQFN packages.

Package Information

PART NUMBER PACKAGE(") PACKAGE SIZE®@)
RGT (VQFN, 16) 3 mm x 3 mm
TPS7A7200
RGW (VQFN, 20) 5 mm x5 mm
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the end of the data sheet.
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Pin Configurations
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Figure 4-1. RGT Package, 16-Pin With Exposed Figure 4-2. RGW Package, 20-Pin VQFN With
Thermal Pad (Top View) Exposed Thermal Pad (Top View)
Table 4-1. Pin Functions
PIN
110 DESCRIPTION
NAME RGW RGT
50mV, . . . .
100mV Output voltage setting pins. These pins must be connected to ground or left floating.
200mV, 56 7 456 Connecting these pins to ground increases the output voltage by the value of the pin name;
400mV, 9 ‘10‘ 1‘1 8 ’ 9‘1 i | multiple pins can be simultaneously connected to GND to select the desired output voltage.
800mV‘ T T Leave these pins floating (open) when not in use. See the User-Configurable Output Voltage
1.6V ’ section for more details.
EN 14 12 | Enable pin. Driving this pin to logic high enables the device; driving the pin to logic low
disables the device. See the Enable section for more details.
Output voltage feedback pin. Connected to the error amplifier. See the User-Configurable
FB 3 2 | Output Voltage and Traditional Adjustable Configuration sections for more details. Connect a
220-pF ceramic capacitor from the FB pin to OUT.
GND 8,18 7 — Ground pin.
IN 15 16 17| 13 14 | Unregulated supply voltage pin. Connect an input capacitor to this pin. See the Input Capacitor
T ’ Requirements section for more details.
Not internally connected. The NC pin is not connected to any electrical node. This pin and
NC 12 — — the thermal pad must be connected to a large-area ground plane. See the Power Dissipation
section for more details.
ouT 1.19. 20 15 16 o Regulated output pin. A 4.7-uF or larger capacitance is required for stability. See the Output
T ’ Capacitor Requirements section for more details.
PG 4 3 o Active-high power-good pin. An open-drain output that indicates when the output voltage
reaches 90% of the target. See the Power-Good section for more details.
SNS 5 1 | Output voltage sense input pin. See the User-Configurable Output Voltage and Traditional
Adjustable Configuration sections for more details.
Soft-start pin. Leaving this pin open provides a soft start of the default setting.
ss 13 1 _ Connecting an external capacitor between this pin and ground enables the soft-start function
by forming an RC-delay circuit in combination with the integrated resistance on the silicon. See
the Soft-Start section for more details.
Thermal Pad . The thermal pad must be connected to a large-area ground plane. If available, connect an
electrically-floating, dedicated thermal plane to the thermal pad as well.
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5 Specifications

5.1 Absolute Maximum Ratings

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

MIN MAX UNIT

IN, PG, EN -0.3 7 \
Voltage SS, FB, SNS, OUT -0.3 Viy +0.3@ \Y

50 mV, 100 mV, 200 mV, 400 mV, 800 mV, 1.6 V -0.3 Vour + 0.3@ \

ouT Internally limited A
Current

PG (sink current into IC) 5 mA

Operating virtual junction, T, -55 160 °C
Temperature

Storage, Ty -55 150 °C

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

(2) The absolute maximum rating is V|5 + 0.3 V or +7 V, whichever is smaller.

5.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
VEesp) |Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- 500 v
c101@ *

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

5.3 Recommended Operating Conditions

over operating junction temperature range (unless otherwise noted)

MIN NOM MAX| UNIT

VN Supply voltage 1.425 6.5 \Y
Vout Output voltage 0.9 5 \%
VEN Enable voltage 0 6.5 \%
Vpg Pullup voltage 0 6.5 \%

Any-out voltage: 50 mV, 100 mV, 200 mV, 400 mV, 800 mV, 1.6 V 0 Vout \%
lout Output current 0 2 A
Cout Output capacitance 4.7 200(") uF
Ce Feedforward capacitance 0 100 nF
T, Junction temperature -40 125 °C

(1)  For output capacitors larger than 47 pF, a feedforward capacitor of at least 220 pF must be used.

4 Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: TPS7A7200


https://www.ti.com/product/TPS7A7200
https://www.ti.com/lit/pdf/SBVS136
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBVS136G&partnum=TPS7A7200
https://www.ti.com/product/tps7a7200?qgpn=tps7a7200

I

www.t

TEXAS
INSTRUMENTS

i.com

TPS7A7200

SBVS136G — FEBRUARY 2012 — REVISED OCTOBER 2023

5.4 Thermal Information

TPS7A7200()
THERMAL METRIC(!) (2) RGW (VQFN) RGT (QFN) UNIT
20 PINS 16 PINS
Rgua Junction-to-ambient thermal resistance 35.7 446 °C/W
Rauc(top) Junction-to-case (top) thermal resistance 33.6 54.3 °C/W
Ress Junction-to-board thermal resistance 15.2 17.2 °C/W
Wyt Junction-to-top characterization parameter 0.4 1.1 °C/W
Wi Junction-to-board characterization parameter 154 17.2 °C/W
Reuc(bot) Junction-to-case (bottom) thermal resistance 3.8 3.8 °C/W

M

(2
(©)

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

note.

For thermal estimates of this device based on printed-circuit-board (PCB) copper area, see the TI PCB thermal calculator.

Thermal data for the RGW package is derived by thermal simulations based on JEDEC-standard methodology as specified in the

JESDS51 series. The following assumptions are used in the simulations:

a. i. RGW: The exposed pad is connected to the PCB ground layer through a 4 x 4 thermal via array.
ii. RGT: The exposed pad is connected to the PCB ground layer through a 2 x 2 thermal via array.
b. i. RGW: Both the top and bottom copper layers have a dedicated pattern for 4% copper coverage.
ii .RGT: Both the top and bottom copper layers have a dedicated pattern for 5% copper coverage.

c. These data were generated with only a single device at the center of a JEDEC high-K (2s2p) board with 3-inch x 3-inch copper
area. To understand the effects of the copper area on thermal performance, see the Power Dissipation and Estimating Junction

Temperature sections.
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5.5 Electrical Characteristics

over operating temperature range (T; = —40°C to 125°C), 1.425V < V|y< 6.5V, V|y 2 VourtareeT) + 0.3 V or

VIN 2 VOUT(TARGET) +0.5VvM (2), OUT connected to 50 Q to GND(4),VEN =11V, COUT =10 |JF, CSS =10 nF, CFF =0
pF (RGW package), Crr = 220 pF (RGT package)®), and PG pin pulled up to V,y with 100 kQ, 27 kQ < R2 < 33 kQ for
adjustable configuration(® (unless otherwise noted); typical values are at T; = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VN Input voltage range 1.425 6.5 \%

V(ss) SS pin voltage 0.5 \Y

Adjustable with external feedback resistors 0.9 5

Output voltage range - - - - \
Fixed with voltage setting pins 0.9 3.5
RGT package only, adjustable, —-40°C < Tp < 85°C, _1 E9 o

v 25mAsioyr<2A 1.5% 1.5%
ouT

RGT package only, fixed, —-40°C < Tp < 85°C,

Output voltage accuracy(®) ©) 25mA <oy <2 A A —2% 2%
Adjustable, 25 mA < loyT < 2 A 2% 2%
Fixed, 25 MA < lour <2 A 3% 3%

AVoavi) Line regulation lout =25 mA 0.01 %IV

AVopioy | Load regulation 25mA<lIgyt<2A 0.1 Y%lA

V, <33V, I =2AV, =GND 180
V(po) Dropout voltage () ouT ouT 8 mvV
33V< VOUTﬁ IOUT =2A, V(FB) =GND 470
Iy Output current limit Vour forced at 0.9 x Voyr(raraen) Vin = 3.3V, 2.4 3.1 A
Vout(rarceT) = 0.9V
Full load, loyt = 2 A 26
Minimum load, Vi = 6.5 V, 4 mA
I(GND) GND pin current VOUT(TARGET) =09V, loyt =25 mA
Shutdown, PG = (open), Viy=6.5, 0.1 5 uA
Voutrarcer) = 0.9V, Ven) < 0.5V '
I(EN) EN pin current ViN=6.5YV, V(EN) =0Vand6.5V +0.1 uA
EN pin low-level input voltage
ViLen) (disable device) 0 0.5 v
EN pin high-level input voltage

ViHEN) (enable device) 1 65 v

Virpa) PG pin threshold For the direction PG| with decreasing Vour 0.85Vout 0.9Vour 0.96Vout \

Vhys(PG) PG pin hysteresis For PG? 0.02Vout \Y

VoLra) PG pin low-level output voltage | Vout < Vit(pg), I = —1 A (current into device) 0.4 \Y

IIkg(PG) PG pin leakage current Vout > VIT(F'G)v V(F’G) =65V 1 MA

I(ss) SS pin charging current V(ss)= GND, V|y =33V 3.5 5.1 7.2 HA

. BW =100 Hz to 100 kHz,
Vi, Output noise voltage Vin =15V, Vour = 1.2 V. lour = 2 A 40.65 MVRms
Shutdown, temperature increasing 160
Tsq Thermal shutdown temperature - °C
Reset, temperature decreasing 140

T, Operating junction temperature —40 125 °C

(1)  When Voyr<3.5V, V|2 (Voyr + 0.3 V)or 1.425V, whichever is greater; when Voyr > 3.5V, V|y 2 (Voyt + 0.5 V).

(2)  VoutarceT) is the calculated target Voyt value from the output voltage setting pins: 50mV, 100mV, 200mV, 400mV, 800mV, and 1.6V
in fixed configuration, or the expected Vgt value set by external feedback resistors in adjustable configuration.

(3) R2is the bottom-side of the feedback resistor between the FB pin and OUT. See the Traditional Adjustable Configuration section for
details.

(4) This 50-Q load is disconnected when the test conditions specify an Igyt value.

(5) When the TPS7A7200 is connected to external feedback resistors at the FB pin, external resistor tolerances are not included.

(6) The TPS7A7200 is not tested at Vour = 0.9V, 2.7 V< V|y< 6.5V, and 500 mA < Igyt < 2 A because the power dissipation is higher
than the maximum rating of the package. Also, this accuracy specification does not apply on any application condition that exceeds the
power dissipation limit of the package.

(7)  V(po) is not defined for output voltage settings less than 1.2 V.

(8) Ckgf is the capacitor between FB pin and OUT.
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5.6 Typical Characteristics

at TJ =25°C, VIN = VOUT(TARGET) +0.3V, IOUT =25 mA, V(EN) = VIN: CIN =10 HF, COUT =10 UF, C(SS) =10 nF, and the PG pln
pulled up to V) with a 100-kQ pullup resistor (unless otherwise noted)

0.927 5.15
— -40°C Y-axis scale is 1%Vout/div Y-axis scale is 1%Vout/div
— 0°C
0918 | __ 5500 5.1
s —— 85°C s
by 0.909 | — 105°C b 5.05
2 — 125°C 2 —]
S 09 3 5
3 3 — -40°C
S 0.891 =) 495 | — 0°C
(@] (@] —— 250G
—— 85°C
0.882 Vi = 1.425V 49 __ o5 V=53V
Ri =24.1kQ, Ry = 30.1 kQ — 125°C Ry =271 kQ, Ry = 30.1 kQ
0.873 4.85
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Output Current (A) 00t Output Current (A) co0e
Figure 5-1. Load Regulation (0.9 V, Adjustable) Figure 5-2. Load Regulation (5.0 V, Adjustable)
0.927 3.605
Y-axis scale is 1%Vout/div — -40°C Vn=38V
— 0°C Vout(targeT) = 3-5 V
0.918 857 — o5ec 200mV, 400mV, 800mV, 1.6V pins
— — —— 85°C to GND; 50mV, 100mV pins open
2 0.909 2 3535 | — 105G |——
;f) % — 125°C
° ©° T
2 09 = 35 _—
3 — -40°C 32
5 0891 | — 0C |— 5 3.465
o — 25C Vin=1.425V o
—— 85°C Vout(targer) = 0.9 V
0882 __ o50c 400mV pin to GND; 50mV, 100mV 343
— 125°C 200mV, 800mV, 1.6V pins open Y-axis scale is 1%Vout/div
0.873 3.395
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Output Current (A) 201 Output Current (A) co0s
Figure 5-3. Load Regulation (0.9 V, Fixed By Setting Pins) Figure 5-4. Load Regulation (3.5 V, Fixed By Setting Pins)
300 300
— -40°C Vin=15V —— _40°C
— 0°C FB = GND — 0°C
250 25 250 25 i
s —— 85°C S —— 85°C 5
E 200 --- 105°C E 200 --- 105°C —55
S | 125°C S | 125°C //'
£ £ e
S 150 S 150 s /
E 3 —
g 100 g 100
a a
%0 s HE 50 lour=2A
yf’ FB = GND and plot Viy— Vour
0 0
0 0.5 1 15 2 1 2 3 4 5 55
Output Current (A) ot Input Voltage (V) ore
Figure 5-5. Dropout Voltage vs Output Current Figure 5-6. Dropout Voltage vs Temperature
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5.6 Typical Characteristics (continued)

at TJ =25°C, VIN = VOUT(TARGET) +0.3V, IOUT =25 mA, V(EN) = VIN: CIN =10 HF, COUT =10 UF, C(SS) =10 nF, and the PG pln
pulled up to V) with a 100-kQ pullup resistor (unless otherwise noted)

0.927 5.15
— -40°C Y-axis scale is 1%Vout/div Y-axis scale is 1%Vout/div
0°C
0918 [ __ seoc 5.1
s — 85°C s
< 0909 | — 105°C =~ 5.05
S — 125°C >
S 09 3 5
3 3 — -40°C
S 0.891 S 495 0°C
o) o — 25°C
— 85°C
0.882 lour = 25 MA 49| __ qo50c lout = 25 MA
R =24.1kQ, Ry = 30.1 kQ — 125°C Ry =271 kQ, Ry = 30.1 kQ
0.873 4.85
1 15 2 25 3 35 4 45 5 55 6 65 5 5.5 6 6.5
Input Voltage (V) G006 Input Voltage (V) G007
Figure 5-7. Line Regulation (0.9 V, Adjustable) Figure 5-8. Line Regulation (5 V, Adjustable)
0.927 3.605
Y-axis scale is 1%Vout/div — -40°C lout = 25 mA
0°C | | Vour(ramrgem) =35V
0.918 857 — o5ec 200mV, 400mV, 800mV, 1.6V pins
— — —— 85°C to GND; 50mV, 100mV pins open
2 0.909 2 3535 | — 105°C |-
> > — 125°C
S 09 S 35
3 — -40°C 32
S 0.891 0°C  |— 5 3.465
© — 25°C lour = 25 mA o
— 85°C || Vout(targer) = 0.9 V
0882 __ o50c 400mV pin to GND; 50mV, 100mV 343
— 125°C 200mV, 800mV, 1.6V pins open Y-axis scale is 1%Vout/div
0.873 3.395
1 15 2 25 3 35 4 45 5 55 6 65 5 55 6 6.5
Input Voltage (V) o206 Input Voltage (V) 207
Figure 5-9. Line Regulation (0.9 V, Fixed By Setting Pins) Figure 5-10. Line Regulation (3.5 V, Fixed By Setting Pins)
3.6 1
30 9 0.8
s % 0.6
% 2.8 § 0.4
5 5 0.2
> 24 3
g g 0 V\/\,
3 2 T 02 NAAMYY o
o 2 : WY T EIR AV
kS 16 < -04
5 ) c
< 5 -06
1.2 Vin=4V = 08 Vin=4V
louT = 50 MA - louT = 50 mA
0.8 -1
0.8 1.2 1.6 2 2.4 2.8 3.2 3.6 0.8 1.2 1.6 2 24 2.8 3.2 3.6
Vourraraem) (V) G020 Vourrarcen (V) eoat
Figure 5-11. Measured Output Voltage vs Pin Setting Figure 5-12. Accuracy vs Pin Setting
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5.6 Typical Characteristics (continued)

at TJ =25°C, VIN = VOUT(TARGET) +0.3V, IOUT =25 mA, V(EN) = VIN: CIN =10 HF, COUT =10 UF, C(SS) =10 nF, and the PG pln
pulled up to V) with a 100-kQ pullup resistor (unless otherwise noted)

5 5
— ~40°C Vin=18V — -40°C lout = 25 MA
0°C Vout(taree) = 1.5V 0°C Vout(taraer) = 0.9 V
4| — 25°C |—— 200mV, 800mV pinsto GND 4 | — 25°C |—— 400mV pin to GND; 50mV, 100mV
< —— 85°C 50mV, 100mV, 200mV, 400mV| < —— 85°C 200mV, 800mV, 1.6V pins open
E --- 105°C pins open £ —eo 105°C
£ 3 e 125°C |——— £ 3| e 125°C
g g
o o
S S car heae s abar wea s
1 1 5 e B— ———
0 0
0 0.5 1 1.5 2 1 15 2 25 3 385 4 45 5 55 6 65
Output Current (A) G030 Input Voltage (V) 6033
Figure 5-13. GND Pin Current vs Output Current Figure 5-14. GND Pin Current vs Input Voltage
5 4
— -40°C EN = GND
< 0°C 50-Q resistor between OUT and GND
2 4| — 25°C
g —— 85°C _ 3
= --- 105°C <
S 3 e 125°C =
° E
S 2
9 =4
[C] 2 o
S | s E
8 1 Vin=4V
E 1 B Ry e e S e s Vout(targeT) = 3.5V
2 ’ ] 200mV, 400mV, 800mV, 1.6V pins to GND
TOTTT T T 50mV, 100mV pins open
0 0
1 156 2 25 83 35 4 45 5 55 6 65 0 0.5 1 1.5 2 25 3 3.5
Input Voltage (V) G032 Forced Output Voltage (V) ot
Figure 5-15. GND Pin Current In Shutdown vs Temperature Figure 5-16. Current Limit vs Output Voltage (Foldback)
96 1
95 | — Vin=1.5V VOUT(TARGET) =12V — V=1.5V,-40°C VOUT(TARGET) =12V
R 04 Vin=6.5V | 100mV, 200mV, 400mV pins to GND Vin=1.5V,25°C 100mV, 200mV, 400mV
5 50mV, 800mV, 1.6V pins open 08| — Vin=15V,125°C [-—  pinsto GND
s 50— resistor between OUT and GND S —— Vn=65V,-40°C 50mV, 800mV, 1.6V
< 92 35 Vin=1.5V,25°C pins open
Q 91 2 06| —— Vn=15V,125°C |-H— 50-Q resistor
£ | = from OUT to GND
5 9 —— g !
7_§ gz £ 0.4 | Spec limit defined at 1-mA.
©
<
e s &
F 86 ° // ______
o ‘é_—/::: —========77]
84 0 —
-50 -25 0 25 50 75 100 125 0 0.5 1 15 2
Temperature (°C) 050 Forced PG Pin Current (mA) o051
Figure 5-17. Power-Good Threshold Voltage vs Temperature Figure 5-18. Power-Good Pin Drive Capability
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5.6 Typical Characteristics (continued)

at TJ =25°C, VIN = VOUT(TARGET) +0.3V, IOUT =25 mA, V(EN) = VIN: CIN =10 |JF, COUT =10 UF, C(SS) =10 nF, and the PG pln
pulled up to V) with a 100-kQ pullup resistor (unless otherwise noted)

— 10 — 10
IE;': — Vour(targer) = 0.9 V IEZN, Vin=18V,loyr=1A
I Vourt(rareer) = 1.2V I Vour(targer) = 1.5V
= T~ —_— VOUT(TARGET) =33V = 200mV, 800mV pinsto GND
> ol > 50mV, 100mV, 400mV, 1.6V pins open
.g . il M -g 1 &j‘h‘- Con
a =S a P
© T © TS
3 [T = 8 NI N
(=} T =~ o NN N
é Vin = Vout(targer) + 0.3 V N 2 AT % — Cgs = 100nF, Cour = 100pF [ | {11
g 0.1 lour=2A : T .(-‘; 0.1 Css = 100nF, Coyt = 10uF H
g 100 Hz to 100 kHz RMS Noise 13 —— Cgs=10nF, Coyr = 100pF
b 0.9 V:37.43 uVavs D —— Csgs = 10nF, Cour = 10pF
3 1.2 V: 40.65 pVaus 3 Css = 1nF, Cour = 100pF
3 3.3 V:82.59 UVrus 3 —— Css=1nF, Coyr=10pF
o o
0.01 0.01
10 100 1k 10k 100k 10 100 1k 10k 100k
Frequency (Hz) 061 Frequency (Hz) G063
Figure 5-19. Noise Spectral Density By Output Voltage Figure 5-20. Noise Spectral Density By External Capacitors
100 1.4 8
%0 Vour(targeT) = 3.3 V Output Current Slew Rate: 1A/us
400mV, 800mV, 1.6V pins to GND Vour(rareen=1.2V
80 50mV, 100mV, 200mV pins open 100mV, 200mV, 400mV pins to GND
13 50mV, 800mV, 1.6V pins open 6 —
70 2 <
—~ A ° =
g 60 AN \\\ \ g \ é
c 50 i S 12 4 =
= > o
o 4 N A 3 \F \ E
o 0 4 o a
30 / N \.m g \ g
— Vin=3.6V,loyr=0.1A N\~ / M 1.1 Output Voltage | 2
20 Vin=3.6V, lout=2A  |—
10| — ViN=3.8V, loyr=0.1A ~ Output
— Vin=3.8V,loyr=2A Current
0 1 - . 0
10 100 1k 10k 100k ™M 10M
Frequency (Hz) ot Time (100us/div) aatd
Figure 5-21. Power-Supply Ripple Rejection vs Frequency Figure 5-22. Load Transient Response (Voyt = 1.2 V)
35 8
Output Current Slew Rate: 1A/us
Vout(targeT)=3.3V
400mV, 800mV, 1.6V pins to GND
< 3.4 50mV, 100mV, 200mV pins open | 6 =
S 33 \ 4 3
3 A\ 2
a3 Output Voltage 3
3.2 B E— 2
Output
Current
e ‘
3.1 0
Time (100us/div) G317
Figure 5-23. Load Transient Response (Voyt = 3.3 V)
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6 Detailed Description
6.1 Overview

The TPS7A7200 is a low-dropout (LDO) regulator that uses innovative circuitry to offer very low dropout voltage
along with the flexibility of a programmable output voltage.

The dropout voltage for this LDO regulator is 0.18 V at 2 A. This voltage is makes the TPS7A7200 into a
point-of-load (POL) regulator because 0.18 V at 2 A is lower than any voltage gap among the most common
voltage rails: 1.2V, 1.5V, 1.8V, 25V, 3V, and 3.3 V. This device offers a fully user-configurable output voltage
setting method. The TPS7A7200 output voltage can be programmed to any target value from 0.9 V to 3.5 V in
50-mV steps.

Another big advantage of using the TPS7A7200 is the wide range of available operating input voltages: from
1.5V to 6.5 V. The TPS7A7200 also has very good line and load transient response. All these features allow the
TPS7A7200 to meet most voltage-regulator needs for under 6-V applications, using only one device so less time
is spent on inventory control.

Texas Instruments also offers different output current ratings with other family devices: the TPS7A7100 (1 A) and
TPS7A7300 (3 A).

6.2 Functional Block Diagram

Current

IN O L Limit __H_]_ O OUT
Charge _l_

Pump Thermal
Protection
—O PG
SS 0.5-V Reference
i c i 1.2-V Reference
ss!
L
o Toood
Optional
—O SNS
3.2R
EN O Hysteresis OFB

32R 16R 8R 4R 2R %1 R

sob bl bl

GND 50mV  100mV 200mV 400mV 800mV 1.6V
NOTE: 32R = 1.024 MQ (that is, 1R = 32 kQ).
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6.3 Feature Description
6.3.1 User-Configurable Output Voltage

Unlike traditional LDO devices, the TPS7A7200 comes with only one orderable part number. There is no
adjustable or fixed output voltage option. The output voltage of the TPS7A7200 is selectable in accordance with
the names given to the output voltage setting pins: 50 mV, 100 mV, 200 mV, 400 mV, 800 mV, and 1.6 V. For
each pin connected to the ground, the output voltage setting increases by the value associated with that pin
name, starting from the value of the reference voltage of 0.5 V. Floating the pins has no effect on the output
voltage. Figure 6-1 through Figure 6-6 show examples of how to program the output voltages.

I 4 1

> | L FEWIT

50mV )il ST T SISl = (Y2 R !
E E E E Optional
=)
3l 18] |Z] |8] |8
— I (O] < 0

ouT

SNS —L
- 05V /7_—|;7

3.2R

—
.

— Cre
! | | ! FB
32R 16R 8R 4R 2R 1R
50mV 100mV 200mV 400mV 800mV 1.6V
Vour =0.9V = 0.5V +400 mV
0.5Vis V
Vour = 0.5V x (1 + 3.2R/4R)
Figure 6-1. 0.9-V Configuration
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SEERERERE
3| 3| |5 )
OUT Jr---—--"--=--~ (N
|
|
|
|
| ( I
1T SNS | : EN
|
FB \ 1(Css —_l»_
! | [oiniaintl ity '
| ! i
PG )i (N | |
| Thermal Pad ! E E
50mV )il ST TSI T oIS 1.6V L __ H
> > > > Optional
el |E| |al |E| |E
o o =z o o
o o o o
— [ D < =5}
ST77 Vin
FB J
::‘ out
+ Py
SNS —L
B 05V
3.2R
— Cee
FB
32R 16R 8R 4R 2R %ﬂ-_\’
50mV 100mV 200mvVv 400mV 800mV 1.6V

Vour = 1.2V = 0.5V + 100 mV + 200 mV + 400 mV
0.5 Vis V,
Vour = 0.5V x (1 + 3.2R/2.29R)

2.29R is parallel resistance of 16R, 8R, and 4R.

Figure 6-2. 1.2-V Configuration
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T oz 1
s aa%@@

Thermal Pad
50mV )il ST TSI oI T = 16V | |
> > > > Optional
gl |&| 2] |&] |§
P
2| |[R] |6 |12] I8
ST77 Vin

FB J
::‘ ouT
+ Py

SNS —L

3.2R

— Cer
! ! FB
4R 2R 1R
50mVv 100mv 200mVv 400mV 800mV .
Vour =18V =0.5V +100 mV + 400 mV + 800 mV
0.5 Vis V,
Vour =0.5V x (1+3.2R/1.23R)  1.23Ris parallel resistance of 16R, 4R, and 2R.
Figure 6-3. 1.8-V Configuration
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1

ks

50mV )il ST TSI oI T = 16VIF—— . H
E E E E Optional
[a)
gl 18] |Z]| |8] |8
— N (O] < =5}
ST77 Vin
FB J
::‘ ouT
+ ®
SNS —L
- 0.5V
3.2R

32R

! ! FB
4R 2R

50mVv 100mv 200mVv 400mV

s

Vour=25V =05V + 400mV + 16V
0.5Vis Vg
Vour =05V x (1 +3.2R/0.8R)

A

800mV

L

0.8R is parallel resistance of 4R and 1R.

Figure 6-4. 2.5-V Configuration
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il

coc
s aa%@@

ks

Thermal Pad
50mV )il ST TSI oI T = 16VIF—— . H
> > > > Optional
gl |&| 2] |&] |§
z
2| |[R] |6 |12] I8
ST77 Vin

SN

3.2R

— Cer
! ' ' FB
32R 16R 8R 4R 2R % 1R
50mVv 100mv 200mVv 400mV 800mV 1.6V
/7 L 7 /7 l 7 /7 L 7 ST
Vour =33V =05V + 400 mV +800mV +1.6V
0.5 Vis V,
Vour =0.5V x (1+3.2R/0.571R)  0.571R is parallel resistance of 4R, 2R, and 1R.
Figure 6-5. 3.3-V Configuration
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I 4 1

= = [al [z |z
Sl |2 |z |=] |F
O (@] o

—_—C

D)

SN

50mV ). ST TSI < 16V I—— '______
E E E E Optional
o
gl 18] |Z]| |8] |8
— N (O] < =5}

ks

50mVv 100mv 200mVv 400mV 800mV 1.6V

Vour =35V =05V + 200 mV +400 mV + 800 mV + 1.6 V
0.5 Vis V,
Vour = 0.5V x (1+3.2R/0.533R)  0.533R is parallel resistance of 8R, 4R, 2R, and 1R.

Figure 6-6. 3.5-V Configuration

ouT ~
SNS —L
- 0.5V
3.2R
= Cee
FB
32R 16R 8R 4R 2R 1R

See Table 6-1 for a full list of target output voltages and corresponding pin settings. The voltage setting pins
have a binary weight; therefore, the output voltage can be programmed to any value from 0.9 V to 3.5 V in

50-mV steps.

Figure 5-11 and Figure 5-12 illustrate this output voltage programming performance.
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Note

Any output voltage setting that is not listed in Table 6-1 is not covered in the Electrical Characteristics .
For output voltages greater than 3.5 V, use a traditional adjustable configuration (see the Traditional
Adjustable Configuration section).

Table 6-1. User Configurable Output Voltage Setting

V°”Tg,‘\)RGET) 50 mV 100 mV 200 mV 400 mV 800 mV 16V
0.9 open open open GND open open
0.95 GND open open GND open open
1 open GND open GND open open
1.05 GND GND open GND open open
1.1 open open GND GND open open
1.15 GND open GND GND open open
1.2 open GND GND GND open open
1.25 GND GND GND GND open open
1.3 open open open open GND open
1.35 GND open open open GND open
1.4 open GND open open GND open
1.45 GND GND open open GND open
1.5 open open GND open GND open
1.55 GND open GND open GND open
1.6 open GND GND open GND open
1.65 GND GND GND open GND open
1.7 open open open GND GND open
1.75 GND open open GND GND open
1.8 open GND open GND GND open
1.85 GND GND open GND GND open
1.9 open open GND GND GND open
1.95 GND open GND GND GND open
2 open GND GND GND GND open
2.05 GND GND GND GND GND open
21 open open open open open GND
2.15 GND open open open open GND
2.2 open GND open open open GND
2.25 GND GND open open open GND
23 open open GND open open GND
2.35 GND open GND open open GND
2.4 open GND GND open open GND
245 GND GND GND open open GND
25 open open open GND open GND
2.55 GND open open GND open GND
2.6 open GND open GND open GND
2.65 GND GND open GND open GND
2.7 open open GND GND open GND
2.75 GND open GND GND open GND
2.8 open GND GND GND open GND
2.85 GND GND GND GND open GND
29 open open open open GND GND
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Table 6-1. User Configurable Output Voltage Setting (continued)

V°”Tg,‘\)RGET) 50 mV 100 mV 200 mV 400 mV 800 mV 1.6V
2.95 GND open open open GND GND
3 open GND open open GND GND
3.05 GND GND open open GND GND
3.1 open open GND open GND GND
3.15 GND open GND open GND GND
3.2 open GND GND open GND GND
3