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TET-LCD DC-DC Converters with
Operational Amplifiers

General Description Features

The MAX1518B includes a high-performance step-up 4 2.6V to 6.5V Input Supply Range

regulator, two linear-regulator controllers, and high-cur- ¢ 1.2MHz Current-Mode Step-Up Regulator

rent operational amplifiers for active-matrix, thin-film tran- .
sistor (TFT), liquid-crystal displays (LCDs). Also included Fast Transient Response to Pulsed Load

is a logic-controlled, high-voltage switch with adjustable High-Accuracy Output Voltage (1.5%)

delay. Built-In 14V, 2.4A, 0.16Q n-Channel MOSFET
The step-up DC-DC converter provides the regulated High Efficiency (90%)

supply voltage for the panel source driver ICs. The con- 4 Linear-Regulator Controllers for VGoN and VGOFF
verter is a high-frequency (1.2MHz) current-mode regu- ¢ High-Performance Operational Amplifiers

lator with an integrated 14V n-channel MOSFET that
allows the use of ultra-small inductors and ceramic
capacitors. It provides fast transient response to pulsed .
loads while achieving efficiencies over 85%. 12MHz, -3dB Bandwidth

. Rail-to-Rail Inputs/Outputs
The gate-on and gate-off linear-regulator controllers . . . .
provide regulated TFT gate-on and gate-off supplies ¢ Logic-Controlled, High-Voltage Switch with
using external charge pumps attached to the switching Adjustable Delay

node. The MAX1518B includes five high-performance ¢ Timer-Delay Fault Latch for All Regulator Outputs
operational amplifiers. These amplifiers are designed to

+150mA Output Short-Circuit Current
13V/us Slew Rate

drive the LCD backplane (VCOM) and/or the gamma- ¢ Thermal-Overload Protection

correction divider string. The devices feature high out- ¢ 0.6mA Quiescent Current

put current (£150mA), fast slew rate (13V/us), wide

bandwidth (12MHz), and rail-to-rail inputs and outputs. Minimal Operating Circuit

The MAX1518B is available in a 32-pin thin QFN pack-
age with a maximum thickness of 0.8mm for ultra-thin

LCD panels.
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Pin Configuration appears at end of data sheet.

AKX/ Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX1518B

TFT-LCD DC-DC Converters with

Operational Amplifiers

ABSOLUTE MAXIMUM RATINGS

IN, CTLtO AGND ......oeiiiiiiiiiiiiicice s -0.3Vto +7V
COMP, FB, FBP, FBN, DEL, REF to AGND ....-0.3V to (V|N + 0.3V)
PGND, BGND to0 AGND ........coociiiiiiiiiiiii e, +0.3V
LXTO PGND ....oooiiiiiiiiiiiiii -0.3V to +14V
SUP O AGND ..ot -0.3V to +14V
DRVP, SRCto0 AGND.......ccceiiiiiiiiiiiici i, -0.3V to +30V

POS_, NEG_, OUT_ to AGND -0.3V to (Vsup + 0.3V)

DRVN t0 AGND ....o..cooververeeeeen (VIN - 30V) to (Vin + 0.3V)
DRN 10 AGND .....coovvooveereeeseeeeee e -0.3V to (VsRe + 0.3V)
DRN 0 COM.......voiveereeeseeeeeeeeeeeseeeseeereseeeenees -30V to +30V

OUT_ Maximum Continuous Output Current.................... +75mA
LX Switch Maximum Continuous RMS Output Current......... 1.6A
Continuous Power Dissipation (Ta = +70°C)

32-Pin Thin QFN (derate 21.2mW/°C above +70°C) ..1702mW
Operating Temperature Range -40°C to +100°C
Junction Temperature.................
Storage Temperature Range..............
Lead Temperature (soldering, 10S) .........ccccevvvrvciieiinnnnnn. +300°C

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 in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VIN = 3V, Vsup = 8V, PGND = AGND = BGND = 0, Irer = 25pA, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless other-

wise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
IN Supply Range VIN 2.6 6.5 Vv
IN Undervoltage-Lockout . . .
Threshold VuvLo V)N rising, typical hysteresis = 200mV 2.25 25 2.7 \
VrB = VFBP = 1.4V, VFgN = 0,
LX not switching 0.6 0.8
IN Quiescent Current IIN mA
VEg = 1.1V, VEBp = 1.4V, VEBN = 0, 6 11
LX switching
Durat!qn to Trigger Fault 200 ms
Condition
REF Output Voltage -2UA < IRer < 50pA, VIN = 2.6V to 5.5V 1.231 1.250 1.269 \%
Temperature rising +160
Thermal Shutdown - °C
Hysteresis 15
MAIN STEP-UP REGULATOR
Output Voltage Range VMAIN VIN 13 \
Operating Frequency fosc 1020 1200 1380 kHz
Oscillator Maximum Duty Cycle 84 87 90 %
) Ta = +25°C to +85°C 1221 1.233 1.245
FB Regulation Voltage VEB No load \Y
Ta =0°C to +85°C 1.218 1.233 1.247
FB Fault Trip Level VEg falling 1.12 1.16 1.19 \Y
FB Load Regulation 0 < ImalIN < full load, transient only -1.6 %
FB Line Regulation VIN = 2.6V to 5.5V +0.04 +0.15 %IV
FB Input Bias Current VEB = 1.4V -40 +40 nA
FB Transconductance Alcomp = 5pA 75 160 280 uS
FB Voltage Gain FB to COMP 600 VIV
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TFT-LCD DC-DC Converters with

Operational Amplifiers

ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3V, Vsup = 8V, PGND = AGND = BGND = 0, Irer = 25pA, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless other-

wise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
LX On-Resistance RLX(ON) 160 250 mQ
LX Leakage Current ILx Vix =13V 0.02 40 HA
LX Current Limit ILim Vg = 1V, duty cycle = 65% 25 3.0 3.5 A
Current-Sense 3.0 38 5 S
Transconductance
Soft-Start Period tss 14 ms
Soft-Start Step Size IlLm/8 A
OPERATIONAL AMPLIFIERS
SUP Supply Range Vsup 45 13.0 \Y
Buffer configuration
SUP Supply Current I ' | MAX1518B 2.4 3.8 mA
upply tur sup Vpos_ = 4V, no load
Input Offset Voltage Vos (VNEG_, VPOs_, VouT_) = Vsup/ 2, 0 12 mv
Ta = +25°C
Input Bias Current IBIAS (VNEG_, VPOs_, VouT_) = Vsup/ 2 +1 +50 nA
Input Common-Mode Range Vewm 0 Vsup \Y
Common-Mode Rejection Ratio CMRR 0 < (VNEG_, VPOs_) < Vsup 45 dB
Open-Loop Gain 125 dB
lour_= 100uA Veup - Veup-
Output Voltage Swing, High VOH mV
- Vsup- Vsup-
lout_ = SmA 150 80
) louT_ = -100pA 2 15
Output Voltage Swing, Low VoL mV
lout_ = -5mA 80 150
Short-Circuit Current To Vsup / 2, source or sink 50 150 mA
- (VNEG_ , VPOS_, VouT_) = Vsup / 2,
Output Source and Sink Current - - 40 mA
P IAVos| < 10mV
. . DC, 6V < Vsyp <13V,
Power-Supply Rejection Ratio PSRR 60 dB
PPY el (VNEG_, VPOs_) = Vsup/2
Slew Rate 13 Vlius
-3dB Bandwidth RL = 10kQ, C. = 10pF, buffer configuration 12 MHz
Gain-Bandwidth Product GBW Buffer configuration 8 MHz
GATE-ON LINEAR-REGULATOR CONTROLLER
FBP Regulation Voltage VEBpP IDrRVP = 100pA 1.231 1.250 1.269 \
FBP Fault Trip Level Vegp falling 0.96 1.00 1.04 \%
FBP Input Bias Current IFBP VEgp = 1.4V -50 +50 nA
FBP Effective Load-Regulation
V =10V, | = 50pA to ImA -0.7 -1.5 %
Error (Transconductance) DRVP DRVP wAtoim ’
AKX/ 3
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TFT-LCD DC-DC Converters with
Operational Amplifiers

ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3V, Vsup = 8V, PGND = AGND = BGND = 0, Irer = 25pA, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless other-
wise noted.)

MAX1518B

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
FBP Line (IN) Regulation Error IDRvP = 100pA, 2.6V < V|N < 5.5V +1.5 +5 mV
DRVP Sink Current IDRVP Vegp = 1.1V, Vprvp = 10V 1 5 mA
DRVP Off-Leakage Current VEBp = 1.4V, VpRvp = 28V 0.01 10 HA
Soft-Start Period tss 14 ms
. VREr /
Soft-Start Step Size ﬁzEg \Y
GATE-OFF LINEAR-REGULATOR CONTROLLER
FBN Regulation Voltage VEBN IDRVN = 100pA 235 250 265 mvV
FBN Fault Trip Level VEBN rising 370 420 470 mv
FBN Input Bias Current IFBN VFBN =0 -50 +50 nA
o e o megun nooas |
FBN Line (IN) Regulation Error IDRVN = 0.1mA, 2.6V < V|N < 5.5V +0.7 +5 mvV
DRVN Source Current IDRVN VEBN = 500mV, VpRrvN = -10V 1 4 mA
DRVN Off-Leakage Current VEBN = 0V, VDRVN = -25V -0.01 -10 HA
Soft-Start Period tss 14 ms
. VREer /
Soft-Start Step Size EZEQ \
POSITIVE GATE-DRIVER TIMING AND CONTROL SWITCHES
DEL Capacitor Charge Current During startup, VpgeL = 1V 4 5 6 HA
DEL Turn-On Threshold VTH(DEL) 1.19 1.25 131 \
g:;s?;ilarge Switch On- During UVLO, VN = 2.2V 20 Q
CTL Input Low Voltage VIN = 2.6V to 5.5V 0.6 \
CTL Input High Voltage VIN = 2.6V to 5.5V 2 \
CTL Input Leakage Current CTL = AGND or IN -1 +1 UA
CTL-to-SRC Propagation Delay 100 ns
SRC Input Voltage Range 28 \Y
SRC Input Current ISRC VoEL=15V.CTL= N 50 100 HA
VpeL = 1.5V, CTL = AGND 15 30
EE;;;:CC;M Switch On- RSRC(ON) | VDEL = 1.5V, CTL = IN 6 12 Q
geRsl\ilsttZri:(;M Switch On- RDRN(ON) | VDEL = 1.5V, CTL = AGND 35 70 Q
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TFT-LCD DC-DC Converters with
Operational Amplifiers

ELECTRICAL CHARACTERISTICS

(VIN =3V, Vsyp = 8V, PGND = AGND = BGND = 0, Irer = 25uA, Ta =-40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
IN Supply Range VIN 2.6 5.5 \Y
!rl\rl]rlézl(;islrc\lloltage-Lockout VuvLo VN rising, typical hysteresis = 150mV 2.25 2.715 \
VrB = VFBP = 1.4V, VFN = 0, 08
LX not switching
IN Quiescent Current IIN mA
VEB 2.1.1.\/, VEgp = 1.4V, VEgN =0, 11
LX switching
REF Output Voltage -2UA < IRer < 50pA, VIN = 2.6V to 5.5V 1.222 1.269 \
MAIN STEP-UP REGULATOR
Output Voltage Range VMAIN VIN 13 \
Operating Frequency fosc 1020 1380 kHz
FB Regulation Voltage VEB No load 1.212 1.250 \Y
FB Line Regulation VIN = 2.6V to 5.5V +0.15 %IV
FB Input Bias Current VFg = 1.4V -40 +40 nA
FB Transconductance Alcomp = 5pA 75 300 uS
LX On-Resistance RLX(ON) 250 mQ
LX Current Limit ILIM VEB = 1V, duty cycle = 65% 2.5 35 A
OPERATIONAL AMPLIFIERS
SUP Supply Range Vsup 45 13.0 \Y
SUP Supply Current Isup Ssgziiozc?l:]:)al?;a MAX1518 3.8 mA
Input Offset Voltage Vos (VNEG_, VPOs_, VouT_) = Vsup /2 12 mV
Input Common-Mode Range Vcm 0 Vsup \
lout_ = 100pA st5p )
Output Voltage Swing, High VoH mV
louT_=5mA V?_l;(P) )
Output Voltage Swing, Low VoL lout_ = -100pA 15 mv
lout_=-5mA 150
. Source 50
Short-Circuit Current ToVsup /2 - mA
Sink 50
Output Source-and-Sink Current l(X\’>‘5<53|—< \1/821%/_' Vout_) = Vsup/ 2, 40 mA
GATE-ON LINEAR-REGULATOR CONTROLLER
FBP Regulation Voltage VEBP | IDRvP = 100pA 1.218 1.269 \%
AKX/ 5

d8TSTXVIN



MAX1518B

TFT-LCD DC-DC Converters with

Operational Amplifiers

ELECTRICAL CHARACTERISTICS (continued)

(VIN =3V, Vsyp = 8V, PGND = AGND = BGND = 0, Irer = 25uA, Ta =-40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
o 2 |
FBP Line (IN) Regulation Error IDRVP = 100pA, 2.6V < V|N < 5.5V 5 mv
DRVP Sink Current IDRVP VEgp = 1.1V, Vprvp = 10V 1 mA
GATE-OFF LINEAR-REGULATOR CONTROLLER
FBN Regulation Voltage VEBN IDRVN = 100pA 235 265 mV
Lo SectyeLonc et s | o
FBN Line (IN) Regulation Error IDRVN = 0.1mA, 2.6V < V|N < 5.5V 5 mv
DRVN Source Current IDRVN VEBN = 500mV, VpRrvN = -10V 1 mA
POSITIVE GATE-DRIVER TIMING AND CONTROL SWITCHES
DEL Capacitor Charge Current During startup, VpeL = 1V 4 6 HA
DEL Turn-On Threshold VTH(DEL) 1.19 1.31 \
CTL Input Low Voltage VIN = 2.6V to 5.5V 0.6 \Y
CTL Input High Voltage VIN = 2.6V to 5.5V 2 \Y
SRC Input Voltage Range 28 \Y,
SRC Input Current ISRC b2 Nk AR LSl 100 PA

VpeL = 1.5V, CTL = AGND 30
;zgsttzri?\" Switch On- RSRC(ON) | VDEL = 1.5V, CTL = IN 12 Q
DRN-to-COM Switch On- RDRN(ON) | VDEL = 1.5V, CTL = AGND 70 Q

Resistance

Note 1: Specifications to -40°C are guaranteed by design, not production tested.
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