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Organization Summary - Portable Power Management

Behind Your Designs

Texas Instruments Product

ASP WTBU HPA — High Performance Analog HVAL

HPL DAP DAV PPM — Portable Power Mana%ement SPM PIP HSCC
! ‘! !or!agle

Linear Regulators Low Power DC/DC
Advance Gas Gauge LDO Low Power DC/DC LCD Display
Battery Monitors Voltage Supervisor Flat Display Battery Management
AFE WLED Lighting Power conversion
Charger Backlight - CCFL
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HPA Socket in LCM

Behind Your Designs

: . COQOLE el
o WLED backlight driver, 6 ¢ 666
share w/ main display 2@ oeE

e | CD Bias

e OLED Bias
for sub panel

e CMOS/CCD sensor
o WLED flashlight driver

e RGB LED driver
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WLED Backlight Driver Supply

Behind Your Designs
P WLED Characteristic p E/E requirement
U Current drive device U Mobile Phone : 2—~3 pcs
U Typical parameter U DSC : 2~4 pcs
* VF=3.5-4V U PDA : 4—6 pcs

e ILED=20mA
e IR=10—-100mA

Connection Series Parallel Parallel
c o
Ay

Example

2 X
O
Voltage 16V~ 4V~ 4V~
Current 20mA—~ 80mA— 80mA—
Proper
Topology Boost Charge Pump Charge Pump
Current Balance Good Trade off Good
Efficiency High Low Medium
Wireless App EMI issue Good Good
Cost Medium High

TPS61040/1/2/3 REG71050 (3 WLED) TPS60230/1 (5/3 WLEDs)
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Boost WLED Driver Supply - TPS61040/1/2/3

Behind Your Designs
T : T T %
=3 _”_A:L - = _ll__j“ OVP = 3
-}
3

- - ;

3 I__,:

_l
TPS61040/41 FB ] A
= TPS61042/3
Key Spec. TPS61040/41  TPS61042/3 which means,

29V/18V Save External Schottky Diode

Rds(on) 0.6W/0.75W Efficiency at backlight operation «

Reference 1.233V 0.25V Power loss on current sense resstor
Package SOT23 3x3QFN
N N
True SD es Mobile phone standby time
Control Scheme 1MHz/PFM 1MHz/PFM
WLEDs 6 6/4 Application

REAL WORLD SIGNAL PROCESSING" Wi TEXAS INSTRUMENTS




TPS61042/43 - High Performance wWLED Driver

Behind Your Designs

o Very Low 0.3W Rds(on)
e |Internal OVP Comparator

. e ' W

TPS61042/43“..‘
e 38mA Quiescent Current }\’A

e Internal True SD Switch

» 250mV Reference Voltage \ .

; TPS61043 : Low Cost, p2p with TPS61042, Mobile Phone Application
Available

e e
Digital Dimming Analog Dimming
TPS61042/43 33V TPS61042/43
JUL ‘ .
Off 20mA
100Hz~50kHz Brightness
Duty Cycle
Control o VWA
160k Ohm 120k Ohm
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TPS61060 - Sync Boost wWLED Driver

Behind Your Designs
L]
p Features ILED Dimming
U Synchronous Boost Topology
U 1.2MHz Fixed Switching Frequency ILED |t td td
0 Internal 5 bit DAC, 16.7mV/Step high | € *'I_I'* *'I_I'*
U CSP8, 3x3QFN8 Package Low
tup tdown toff

1£t£ 758

180 £ t £ 300ns t 3550ns

Decrease SD

Increase

l.8\é~6V A~ 22u

> ]
ﬁ % TPS6106x J— C2 ¥  1.2MHz PWM
L = 3 e Synchronous Boost

e |nternal OVP
e |LED disconnect at Shutdown

oV (min

TPS61060 14.0V e High : 250mV Reference
TPS61061 18.0V e Low : 500mV Reference

e Digital Dimming
TPS61062 22.75V

e 15.6mV/Step (32 Step)
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WLED Driver Key Spec. Comparison

Behind Your Designs

TPS61041 LM2703 LT1615 LT1937 MPS1522 MPS1523 NCP5007

Max Vo (V) 28 20 34 36 25 28
Rds(on) W 0.75 0.7 350mV/250mA 0.5 0.5

22
Ref (V) 1.23 1.237 1.23 0.095 1.23 _

Package SOT23 SOT23 TSOT23 TSOT23 QFEN/SOT23 SOT23 SOT23
Control Scheme PFM PFM PFM PWM PFM PFM PFM

TPS61060/1 TPS61042/43 MPS1518 FAN5606
OVP (V) 14/18 29/18 28 No
Max Vo (V) 28/16.9

o T I N S
Ref (V) 0.25/adj 0.25 0.104
o N N T I

Package 3x3 QFN/CSP 3x3 QFN 53 OF)|
True SD yes yes No no
Control Scheme PWM PFM PWM PFM
Co (nF) 0.22 0.1 0.22

NOTE : PWM control usually consume more quiescent current
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REG71050 — 60mA White LED Charge Pump

Behind Your Designs

o Features
U Low Cost wWLED Driver
U ldeal for Wireless application
U Simple Design and few external component

U SOT23-6 Package WLED Operation

EFFICIEMCY vs LOAD CURREN
(REGT10-5V, REGY1050)

e Enable and PWM Dimming Control . T ﬁ\} ‘ ||
|
B0 —— Ve = 3V [T
']

. il

D.Z.‘ZuF . v EEEE

0“ .’ a«_ﬁ /;‘ﬁ-.-—- :\{IN‘E@'J

ENABLE g - 11711

u T

' *eens® . E 0 &: L o T

5 o L L4

e REGT10-5 /7 LT Vin = Your

- R A R e
L_‘.EV GN ——cII.IT 40
T 2.2)F T 220F 7
—‘7 GND LED gy LED o LED 30
\ \ \ 0.1 1 10 100
| \'\ || \'\. \\ Load Current (ma)

Available
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TPS60230/1 - White LED Charge Pump

Behind Your Designs
o Features
U PWM dimmable i i
. Un Um Us
U Only 5 small external components viN [ vout
E
U 1MHz oscillator frequency PGND [ 1o
T
U output current source for each LED ENt [y =1 o
U 60mA quiescent current e 550 [._E: .
O Thermal shutdown =] =f1e1°
U 3x3QFN16 package ﬂF o
= VOUT
VIN
e High Efficiency by Fractional mﬂ_‘”*
Conversion with 1x and 1.5x Tt
e Current
Modes i _cof | Charge Sinks TPS60230
W Pump o
oy e 5 WLEDs x 25mA/CH
e 2.7V~6.5V Input Range }\‘ T T TPS60231
— e 3 WLEDs x 25mA/CH

Reference

e LED Brightness control = e Control

N ENt ]

L] v L'
LED Current Adjustment Ao e LED Current Setting

EN2 EN1 Mode : VISET LED Current

—
=

r A

0 0 SD 0
0 1 200mV 1/3

1 0} 400mV 2/3 Available
1 1 600mV. Full '
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WLED Driver Key Spec. Comparison

Behind Your Designs

TPS60230 TPS60231 AAT3113 AAT3114
# of wLED 5 3 4 6
Mode Support 1x/1.5x 1x/1.5x 1x/1.5x 1x/1.5x
Fsw 1MHz 1MHz 600kHz 600kHz
Current Matching 0.3% 0.3% 0.3% 0.3%
lout/CH 25mA 25mA 20mA 20mA
Package 3x3QFN 3x3QFN 4x4QFN 4x4QFN
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WLED Flash Light Power Supply Requirements

Behind Your Designs

pp Efficiency is of secondary order
U Flash light supply is turned off for most of the time
p Fast turn off and turn on times are required
U Time period for flash ranges from 30ms up to 200ms
U Rise time of current needs to be in the uA range
U Boost or charge pump must be powered up before the flash can be initiated
P Storage capacitor and current limit might be required to avoid high input
peak currents during flash

Flash-Light LED Driver with Fast Turn-On/Off Time

SW VOuT
VBAT

1.8V to 5.5V C1
Input EN

LBI FB

PS
LBO

GND PGND = =
List of Components: .
Ul = TPS61020DRC TPS61020 (F:laﬁ{:l(;?hl
L1 = TDK VLF3010AT 4R7MR70 0l
C1, C2, C3 = X7R, X5R Ceramic =

D1 = OSRAM LWW57G
Q1 = Vishay SI1012R

Q1
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TPS61020 Flash-Light Driver

Behind Your Designs

Flash-Light LED Controlled Current Source

L1
SW VOuUT
4.7mH
VBAT . .
09V t0 5.5V c1 Starts-up into 150-mA Flash-Light LED
Inpu 5
o onF N from 3.0V input voltage
LBI FB
PS
LBO

GND PGND
List of Components:
U1 = TPS61020DRC TPS61020
L1 = Sumida CDRH2D16-4R7 —

C1, C2, C3 = X7R, X5R Ceramic
D1 = White LED

L1
SW VOuT
4.7mH
VBAT
1.8V to 5.5V C1
Input EN
10nF
LBI FB
RS

LBO

Starts-up into 400-mA Flash-Light LED
from 3.0V input voltage

Flashlight

Control GND PGND
f% TPS61020

List of Components:

Ul = TPS61020DRC

L1 = TDK VLF3010AT 4R7MR70

C1, C2, C3, C4 = X7R, X5R Ceramic

R5 = optional for LED Current adjustment
D1 = OSRAM LWW57G

Q1 = Vishay SI1012R

2200pF

Movie Light: Possibility for Analog
Current Regulation Adjustment
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Converter for wLED Flashlight

Behind Your Designs

TPS61020 — Sync. Boost

o Features
U 1500mA switch current limit
U 600kHz switching frequency

e |0 : 200mMA@0.9V Vin
e lo : 500mMA@1.8V Vin

U 25mA Quiescent Current e v

.. 8 uH Sl vouT 33 VUpTa
(1 3x3 QFN10 package %mm g Tl | o

LT g % h e o ml
—rTrT— =Rz

EM[ordtiL, [ PSHD /i‘, = LED = Low Eattary
VoUThH sw . - ¥

FE [1 Ifl EPE. * Input : 0.9V=6.5V / GRD PGND cuit

TPS61070 — Sync. Boost
o Features
0 600mMA switch current limit * lo : 7SmA@0.9V Vin
U1 1.2MHz switching frequency * 10 : 150mA@1.8V Vin
U 19mA Quiescent Current n
¥
(1 TSOT23-6 package 4@ swoovour T La sivir
0.0VTo vy | C1 VEAT —2 106 130 ma
' ? 0 yF N =Rz

SW OO O VBAT FB| I
GND [T ] wouT GND

EN [T 1] FB e [nput : 0.9V~5.5V 5 TPSE1070

TPSBE107X

R EAL
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TPS6511x — Triple Charge Pump for SFF LTPS LCD Bias

Behind Your Designs

o Features

U 3CH Low Ripple Regulated Charge Pumps.

e Vin:2.4V~55V
e VCC=3.0V to 5.0V/16mA w/ 0.1V step(3.0~4.0V), 0.2V step(4.2~5.2V)

e VDD=6.5V to 10V/ 2mA w/ 0.5V step
e VSS=-2.4Vto—-4.5V/ 1mA w/ 0.3V step

U Charge Pump Topology (No inductor EMI issue)
U Ultra Low Ripple (VCC : 5SmV@5mA)

U Programmable Output Voltage w/12C (EEPROM)
U 4x4mm2 QFN24 Package EII 10 Cap Only
Znll
en | | o OmeTER
: [NILA j —_ =
Ripple 5mV only 11 = =
85% Efficiency vF cvess=: N el 1
R Lo ) ke o N
[[EH * A0miidiv
R IR S L]
5 LT 1T ety e od b
S I 1T S . wvce
- /] W B oy W it B i g
j=' T /r ’.'..-"‘0 ' - .
w0 : N R . Available
el | LilE kl ol i:"."-.’;m
Ivci [md| Device VCC VDD VSS PONS POFS
VCC Charge pump Efficiency VCC Charge pump Output Ripple ~ TPS65110 3.3V 7.5V -2.7V VCC® VSS® VDD VDD® VSS® VCC
Ll f ot B VIn=ZBY, Vee=3 3V, 10=10mA  1poeEq111 5.0 9.0V -3.0V VCC®VSS® VDD VDD® VSS® VCC
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Behind Your Designs

TPS65120 - SFF LCD Panel Bias w/ Inductor

o Features
U 4 Channel output
U Internal/External Sequencing
U Ultra-Small External Components
U Internal Softstart
U Output Short Circuit Protected
U 1mA Shutdown Current

U Ultra-Thin 16-Pin QFN Package (3x3mm/0.8mm max height)

e 2.7V~5.5V Input \

TPSE5120

- a .
Yin cr L ‘
2T o 55V
E.ZUFI

1"'-:.H o
up to +200T2méA

e VGH : Up to 20V/2mA

S

SWP
FEL
WAIM
FEM
BOOT

LO2IM =

ca

IHIIHF

G5

v,
2.0V to £ W ama

LOOOuT

REAL WORLD SIGNAL

PROCESS

Device LDO Sequencing
TPS65120 3.3V  Vmain® VGL® VGH
TPS65121 2.5V Vmain® VGL® VGH
TPS65122 1.8V Vmain® VGL® VGH
TPS65123 No Vmain® VGL® VGH
TPS65124 No Programmable

e Triple Output using One
Tiny Inductor

e \/GL : Down to -18V/2mA

—

v
Ao to - TEVIZmA

e Vmain : 3.3V~5.3V/20mA
e | DO for post Regulation
e 859 Efficiency

/

e Aux LDO for Tcon/Logic

MP/Jul 04
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TPS65120 — Larger Vmain Output Current

Behind Your Designs

TPS65123
8.2uH
VCC VIN SWN LCD VGL
2.2uF I RUN
L EN Swp e External LDO for Output
LCD VGH o J_ VGH FBL . current >25mA
0.1uF 3 BOOT ; e TPS715, SC70, 50mA
; FBH

VMAIN
FBM

AGND
P PGND
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TPS65120 Benefit

Behind Your Designs
.. — —P— - 0 LCD VGL
Traditional 100F i e L l,, ¥
Approach = I I EVE
= ENL
il —PF—— WA ’ 0 LCD VGH
vl
10uF &K 10uF % % 10uF
N TPS791  EN
a7ur  10uH =
VCC © Y — Yo PF—9-¢ VIN VO . © LCD VS
% swW %mFLCD sen |7 PP J—
= VIN B = GND :_[ I].OUF
LCD EN EN VIN VO LCD Logic
10nF
GND l
J" 0.1uF == GND 0.47uF
TPS61040 L I T I
Now TPS65120 . . ke[
8.2uH
ol e~ ostCompacted 16D ias Solmon n e ar
2.2uF T RUN £ T 0.1uF
= EN Swp 2 =
LCDVCH o _|. T VeH FBL Discrete TPS65120
0.1uF 3 VMAIN +—O LCDVS
I FBH z 1 .. Component Count 31 14
- :E _I_‘b I . uF
L BOOT j—_l_ z = Diode/FET 7/5 1/0
AG LDOIN T T Device 3 1
LDOOUT, +—0 LCD LOGIC
_F PGN uk % 0.22UF Output Cap Big Small
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OLED Power Supply

Behind Your Designs

P OLED Power Supply
U Current Drive

U MP sub panel : Typ. 9—-15V/30mA
U True Shutdown for extending OLED life cycle

P PMOLED (Passive Matrix OLED)
U Single Supply
U Typ. 9—15V/30mA
U Ti solution TPS61045/60

TPS61045/60
Boost
Regulator

REAL WORLD SIGINAL

P AMOLED (Active Matrix OLED)
U Dual Supply
U Typ. £(7~15)V/50mA
U Ti solution : TPS65130

Dual Channel
DC/DC
Regulator
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True Shutdown Implemented in Step Up Converter

Behind Your Designs

Traditional Approach Solution 1 Solution 11

TR v [
iy ] TII_Q

v

- No True shutdown - Add Additional Switch - Sync. Boost Topology
- Solution is Popular - External P-FET and disable control - Integrated Sync. Driver
- Impact to OLED Life Cycle - Additional space for external circuit required
- Enhance efficiency at the same
time
TPS61040 TPS61045 TPS61060
SOT23-5 3x3 QFN 3x3 QFN/CSP

TPS61040

SW

VIN . VIN DO EN  OUT
EN o—Rea I PEND (A2
GND ILED

GND PGND
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Behind Your Designs

TPS61045 - True Shutdown Boost Converter

o Features
U 1.8V to 6.0V Input Voltage Range
U up to 80% efficiency
U Digital adjustable output voltage control
U Disconnects output from input during shutdown
U 40mA typical no load quiescent current

P Benefit
U True Shutdown, save one PFET
U Digital interface control output voltage
0 3x3mm2 QFN8 Package

D1 Vo
47 MBRO0530 16.2~18.9V/10mA

VVVYy

C3
Cfft | 1ur
22pF ==
Vce @ 1.8V~6.0V -
o ® Vin DO AvAvAvAvA
C1 —T— CTRL FB
100nF
I — GND PGND =
= R =
Enable /IGCD bias control 180k j>

Available

REAL WOoORLD SI&NAL PRACESS

True SD Switch }\
i oomu, L

VN

AMlne Wim

I
okl | m'f,;:,

o Time
il maraln o
D . [
rE-l :-:
— [ Fiatn
F T Leae [ riee —I®
5

—
eu N,y

LYt T3
o i

o
Mk
1+
[S .a:u' s=rzh
LY
LTI ET ) -
[EEE W .
Oes Sapaly [ toaee [ O77
I
H
I

CTRL

N

High

\ 19.6mV/Step

6 Bit DAC

d

td 1ns Delay
> e

1£t£ 60ns
Increase

G ™

td t

> e > e

Low I_I
fe—>
tup

e

tdown toff

140 £ t £ 2408 t 35508
Decrease SD

{ﬁi TEXAS INSTRUMENTS




TPS65130/1 - Dual Channel OLED Power Supply

Behind Your Designs

o Features
U 1.5MHz Fixed Frequency PWM Operation
U Iswitch : TPS65130/31 : 800mMA/1950mA
U 50mA Quiescent Current
U 1pA Shutdown Current
U Thermal Shutdown
U 4x4mm2 QFN16 Package

’ e Adjustable Output

wly
.
g S

e \VPOS : 16V/250mA (30)
e Up to 89% Efficiency

.‘
»
n
Ta
4

e VNEG : -12V/250mA (30)
e Up to 83% Efficiency

e Individual Enable Pin
e Individual Power Save
Mode Control

Available
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New PMP Selection Guide - 20004Q4

Behind Your Designs

A s by

il Waniw Hieee FegranEinn"
Pover Management Seloction Gulde
-

http:/lwww-s.ti.com/sc/techlit/slvt145.pdf
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Behind Your Designs

Behind Your Designs

http://power.ti.com
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