Preliminary Datasheet

LP6281

Multi-Channel DC-DC Converter for LCD Panels

General Description

The LP6281 is a programmable multi-channel
power converter with integrated one channel
VCOM buffer and fourteen channel gamma buffers
for TFT LCD panel.

The LP6281 contains one VIO buck converter for
T-CON power and one AVDD boost converter to
provide the voltage of source driver, HAVDD OP,
VCOM OP and Gamma buffer. Moreover, one
Positive charge pump / boost (VGH) and one
negative charge pump / inverting (VGL) are for the
level shifter or gate driver.

The AVDD has isolation switch function for AVDD
power on sequence. In addition, the VGH, VGL and
VCOM have Negative temperature compensation
(NTC) function. All output voltage can be
programmed by IIC interface and integrated
programmable non-volatile memory.

The LP6281 also integrated protection functions
including over voltage protection (OVP), under
voltage protection (UVP), short circuit protection
(SCP), over current protection (OCP), over
temperature protection (OTP) and under-voltage
lockout (UVLO).

The package of LP6281 is QFN-46 (4.5mm Xx
6.5mm).

Order Information

LP6281 ] ][

| F: Green

Package Type
QV: QFN-46

Features

¢ Wide Vv Input Range: 7.4V to 18V
¢ Current-Mode Boost Regulator for Vavop
» Isolation Switch
» Isolation SWG Control
»13.5V to 19.8V Programmable Output Voltage
»500/750kHz Switch Frequency
»5A Peak Current
» Optional External Switching NMOS Control
& Buck Regulator for Vio
» 1.8V to 3.35V Programmable Output
»500/750kHz Switch Frequency
» 3A Peak Current
& Operation Amplifier for Vuavop
» 7-bits Resolution
»1200mA Peak Current
& Positive Charge Pump / Boost for VGH
» 5-bits Resolution
» 20V to 42V Programmable Output
» Negative Temperature Compensation
& Negative Charge Pump / Inverting for VGL
> 5-bits Resolution
»-3V to -18V Output Voltage
» Negative Temperature Compensation
& Operation Amplifier for VCOM
» 7-bits Resolution
»1300mA Current Limit
» Negative Temperature Compensation
& 14-Channel Programmable Gamma Buffers
> 10-Bit Resolution
»>1180mA Current Limit
& Under-Voltage Protection
& Over-Temperature Protection
& |[IC Compatible Interface for Register Control
& Available in QFN-46 (4.5mmx6.5mm)
¢ RoHS Compliant and Halogen Free

Applications
¢ TFT LCD TV Panel

Marking Information

Device Marking Package Shipping
LP6281QVF | LPS QFN-46 | 3K/REEL
LP6281
YWX

Y: Year code. W: Week code. X: Batch number.
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Preliminary Datasheet LP6281

Typical Application Circuit
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Figure 1. Application Circuit - AVDD Internal NMOS mode, VGH boost and VGL inverting type
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Typical Application Circuit (Continued)
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Figure 2. Application Circuit -

AVDD Internal NMOS mode, VGH and VGL charge pump type
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Figure 3. Block Diagram
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LP6281

Pin Configuration
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Pin Description

Pin NO. Pin Name Description
1 VL Internal Regulator Output. Connect 1uF capacitor to PGND.
2 BKO Buck Regulator Voltage Sense Input Pin.
3,18, 21, 46 PGND Power Ground.

4 BKLX Buck Regulator Switching Node. Connect the inductor and Schottky diode to BKLX.
5 NTC Temperature Compensation Pin.
6 INBK Supply Voltage Input for Buck and Internal Regulator. Connect a ceramic capacitor between VIN

and PGND.
7 INVGL Supply Voltage Input of the Inverting Converter.
8 DRVN/ DRVN : VGL Char.ge-Pump Regulator Driyer Output.

LXVGL LXVGL : VGL Switch Node of the Inverting Converter.
9 VGL VGL Feedback Voltage Sense Input Pin.
10 VSS1 Negative Supply Voltage of DISCHG.
11, 15, 16 NC No Connection.
12 SCL IIC interface clock signal.
13 SDA IIC interface data signal.
14 EN Enable Pin.
17 FAULT 'r::sLiJslgr.Signm Input/Output Pin. The FAULT pin is an open drain pin with an internal pull-up
19 VGH VGH Feedback Voltage Sense Input Pin.
20 DRVP/ DRVP : VGH Charge-Pump Regulator Driver Output.
LXVGH LXVGH : VGH Switch Node of the Boost Converter.

22 COMP Boost Regulator Error Amplifier Compensation Pin.
23 GATE External N-MOS gate driver for AVDD external mode.
24 LX/CS LX : Boost Regulator Switch Node. Connect the inductor and the Schottky diode to LX.

CS : External current sense for AVDD external mode.
25 SWI Source Input of AVDD external isolation P-MOS.
26 SWG Gate driver of the AVDD Boost converter external isolation P-MOS.
27 AVDD Drain Output of AVDD external isolation P-MOS & Feedback Voltage Sense Input Pin.
28 HAVDD HAVDD OP Output.
29 HAFB HAVDD Feedback Voltage Sense Input Pin.
30 VCOM VCOM OP Voltage Output Pin.
31 INGMA Gamma Buffer and VCOM OP Power Source.

32~45 GMA1~14 Gamma Buffer Output.

47 EP Exposed Pad. Connect this pin to PGND.
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Absolute Maximum Ratings Nete!

SRR SRR S T T R R SR S S S S S

INBK, INVGL to PGND

BKLX to PGND
SWI, SWG, AVDD, HAVDD, HAFB, LX/CS to PGND

LX/CS to SWI

SWI to AVDD

EN, VL, SDA, SCL, FAULT to PGND

BKO, GATE, COMP, NTC to PGND

VGL, DRVN/LXVGL, VSS1 to PGND
VGL to VSS1

DRVN/LXVGL to INVGL

VGH, DRVP/LXVGH to PGND
INGMA to PGND

VCOM, GMA1~GMA14 to PGND

Operating Junction Temperature Range (T;)

Operation Ambient Temperature Range (Ta)

Storage Temperature Range

Maximum Soldering Temperature (at leads, 10sec)

Maximum Junction Temperature

-0.3V to +23V
-0.3 to (INBK+0.3)
-0.3V to +23V

-0.3t0 +23V

-0.3t0 +23V

-0.3V to +6V

-0.3V to (VL +0.3V)
-20V to 0.3V

-20V to 0.3V

-40V to 0.3V

-0.3V to +48V

-0.3V to +23V

-0.3V to (INGMA +0.3V)
-40°C to +150°C

-40°C to +85°C

-65°C to +150°C
+260°C

+150°C

Note 1 Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress

ratings only. The functional operation of the device 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.

Thermal Information

<>

Thermal Resistance

QFN-46 4.5x6.5, 6,

QFN-46 4.5x6.5, 0,

35°C/wW
7°CIW

Version 0.7 - APR. 2022

Email: marketing@lowpowersemi.com Web: http://www.lowpowersemi.com

Page 7 of 32



mailto:marketing@lowpowersemi.com
http://www.lowpowersemi.com/

Preliminary Datasheet

LP6281

Electrical Characteristics

TA=25°C, V|N=12V, V|o=3.3V, VAVDD=17.6V, VHAVDD=8.8V, VVGH=30V, V\/GL=-12V, Vv551=-6v, unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

General
Input Supply Voltage Vin 7.4 - 18 \%

R[29h], Bit7=0 - 750 - kHz
Internal Oscillator Frequency Fosc

R[29h], Bit7=1 - 500 - kHz

All LX Not Switching -- 10 -- mA
Vin Quiescent Current lo

All LX Switching -- 35 -- mA
Input UVLO Threshold Vuvio Vin Rising -- 6.8 -- \%
UVLO Threshold Hysteresis AVuvio VN Falling Hysteresis -- 500 -- mVv
AVDD UVLO Threshold VuvLo_Avbb Vavop Rising -- 7.15 - \
AVDD UVLO Threshold Hysteresis AVuvio_avop Vavoo Falling Hysteresis -- 500 -- mVv
Thermal Shutdown Threshold Tsp Temperature Rising - 150 - °C
Internal Regulator
VL Output Voltage Vi 4.9 5 5.1 \%
Logic Input (SDA, SCL, EN)

Vin Logic High. 1.6 -- -
Input Threshold Voltage \%
Vi Logic Low - - 0.6
EN Pull Down Resistance Rep 320 400 480 kQ
IIC Output Low Voltage Vic Isink=6mA 0.3 -- - \%
IIC Input Capacitance -- 5 -- pF
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LP6281

Electrical Characteristics (Continued)

TA=25°C, V|N=12V, V|o=3.3V, VAVDD=17.6V, VHAVDD=8.8V, VVGH=30V, V\/GL=-12V, Vv551=-6v, unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
External NMOS Gate Driver (Gate of AVDD)
Gate High Voltage Daate_oH 4.5 5 5.5 \%
Gate Low Voltage Daate_oL 0 -- 0.3 \%
External NMOS Switch Current Limit Vcs_ocp Rcs=50mQ -- 0.3 -- \Y
Gate to VL High-Side On Resistance Rbson_cH -- 3 -- Q
Gate to GND Low-Side On Resistance Rbson_cL -- 3 -- Q
ASYNC Boost Regulator (AVDD)
AVDD Regulation Voltage Range Vavbp R[00h], 6Bits, Step 0.1V 13.5 -- 19.8 \%
AVDD Output Accuracy No load -1 -- +1 %
Output Voltage Sense Resistor Rs_avbp AVDD Pin -- 100 200 kQ
NMOS Switch-ON Resistance Rbs_avop lixics=0.5A -- 100 185 mQ
Transcocnductance Gm Al=5uA - 120 - uAlvV
Current Sense Resistance Res + 250 - mQ
NMOS Switch Current Limit ILim_avpp AVDD OCP 5 -- -- A
Soft Start Period tss_AvbD R[2Dh], Bit1=0 - 10 - ms
Switch Leak Current ILeak Vixics=19.8V - 1 10 uA
SWI Over Voltage Protection Vove_swi Vswi Rising, hysteresis = 1V -- 21.8 -- \%
AVDD Line Regulation 8V=ViNn=14V, lavop=1mA -- 0.04 -- %IV
AVDD Load Regulation ImA=lavp=1A, -1 -- +1 %IA
AVDD UVP Fault Trip Level Vuvp_avbD Vavop Falling - 85 - %
AVDD UVP Fault Trigger Duration Trault_AvDD -- 50 -- ms
AVDD SCP Fault Trip Level Vscp_avbD Vavop Falling - 20 - %
Maximum Duty Cycle Dwmax -- 90 -- %
Gate Output High-Level Veon -- SWiI -- \%
Gate Output Low-Level VeoL -- SWI-6 -- \%
Gate Pull-High Resistor Ravop - 10 -- kQ
Gate Sink Current le_sink -- 10 -- UuA
Power Off Discharge Resistance Ropis_avop R[2Ch], Bit5 =1 -- 4.7 -- kQ
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LP6281

Electrical Characteristics (Continued)

TA=25°C, V|N=12V, V|o=3.3V, VAVDD=17.6V, VHAVDD=8.8V, VVGH=30V, V\/GL=-12V, Vv551=-6v,

unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Inverting Converter and Negative Charge Pump Controller (VGL)
VGL_NT Normal Temperature Voltage Range VGL NT R[05h], 5Bits -18 -- -3 \%
VGL_LT/HT Output Voltage Range VGL LTHT R[06h], 5Bits -18 -- -3 \%
Output Voltage Tolerance -3 -- +3 %
Low-Side NMOS Switch on Resistance Rbs_veL -- 0.45 -- Q
Minimum On Time -- 100 -- ns
PMOS Switch Current Limit lum_veL 15 -- -- A
PMOS Switch Leak Current ILEAK_LXVGL VorvnaxveL=Vin or VGL -- 5 -- UuA
VGL Line Regulation 8V=Vin=14V, lveL=20mA -- 0.1 -- %IV
VGL Load Regulation ImA=IlveL=0.1A, - 0.7 - %IA
Soft Start Time tss_veL -- 3 -- ms
DRVN Source Current IprvN Vprvn=0.7V - 10 - mA
VGL OVP Fault-Trip Level Vovp_veL VGL Falling, hysteresis: 105% - 120 - %
VGL UVP Fault Trip Level Vuve_veL VGL Rising p- 80 - %
VGL Fault Trigger Duration Traul veL - 50 -- ms
VGL SCP Fault Trip Level Vsce_veL VGL Rising - 20 - %
Power Off Discharge Resistance Rois_veL R[2Ch] Bit3=1 -- 10 -- kQ
VSS1 Negative Regulator (VSS1)
Adjustable Output Voltage Range Vss1 R[07h] , 5Bits -16 -- -3 \%
Output Voltage Tolerance No Load, Default Output -3 -- +3 %
Current Limit lum_vss1 -- 100 -- mA
Soft Start Time tss - 3 -- ms
VSS1 UVP Fault Trip Level Vuvp_vssi -- 80 -- %
VSS1 UVP Fault Trigger Duration Trault_vss1 -- 50 -- ms
Integral Nonlinearity INL No Load -1 -- +1 LSB
Differential Nonlinearity DNL No Load -1 -- +1 LSB
Load Regulation Iss1=-50mA to 50mA -- +0.5 -- VIA
Power Off Discharge Resistance Rois_vss1 R[2Dh] Bit7=1 -- 1.2 -- kQ
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Electrical Characteristics (Continued)

TA=25°C, V|N=12V, V|o=3.3V, VAVDD=17.6V, VHAVDD=8.8V, VVGH=30V, V\/GL=-12V, Vv551=-6v, unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
ASYNC Boost Converter and Positive Charge Pump Controller (VGH)
VGH_NT Normal Temperature Voltage Range VGH_NT R[03h] , 5Bits 20 -- 42 \%
VGH_L Regulation Voltage Range VGH_LT R[04h], 5Bits 20 -- 42 \%
Output Voltage Tolerance -3 -- +3 %
Low-Side NMOS Switch on Resistance Rbson_vGH -- 0.55 -- Q
NMOS Switch Current Limit lLm_veH 15 - - A
NMOS Switch Leak Current ILEAK_vGH VorveixveH=42V -- 1 -- uA
VGH Line Regulation 8V=Vin=14V, lven=20mA -- 0.1 -- %IV
VGH Load Regulation ImA=IlveH=0.1A, - 0.3 - %IA
Soft Start Time tss_veH R[2Dh] Bit0=0 -- 3 -- ms
3 5 - mA

DRVP Sink Current Iorve

VGH<VGH*20% - 400 - uA
VGH OVP Fault-Trip Level Vovp_veH VGH Rising, hysteresis: 3V - 45 - \%
VGH UVP Fault Trip Level Vuve_veH VGH Falling p- 80 - %
VGH UVP Fault Trigger Duration Traul vGH - 50 -- ms
VGH SCP Fault Trip Level Vscp_veH VGH Falling - 20 - %
Power Off Discharge Resistance Rois_veH R[2Ch] Bit4=1 - 30 - kQ
Thermal Compensation (VGH, VGL and VCOM)
VGH & VGL Lower Bound Voltage of VTC1 Ve_tc1 R[2Eh], 4Bits 0.4 - 34 \%
VGH & VGL Upper Bound Voltage of VTC2 Ve_tc2 R[2Eh], 4Bits 0.4 - 34 \%
VCOM Lower Bound Voltage of VTC1 Vc_tc1 R[2Fh], 4Bits 0.4 -- 3.4 \%
VCOM Lower Bound Voltage of VTC2 Vc_tc2 R[2Fh], 4Bits 0.4 -- 3.4 \%
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Electrical Characteristics (Continued)

TA=25°C, V|N=12V, V|o=3.3V, VAVDD=17.6V, VHAVDD=8.8V, VVGH=30V, V\/GL=-12V, Vv551=-6v, unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

Buck Converter (VIO)

Buck Output Voltage Range Ve R[01h], 5Bits 1.8 -- 3.35 \%
Output Voltage Tolerance ILoad=10mMA -2 -- +2 %
H-Side PMOS On Resistance Rbson_skH lLxek=0.5A -- 500 -- mQ
L-Side NMOS On Resistance Rbson_ekL lLxek=-0.1A -- 1 -- Q
Vek Current Limit lum_sk 3 -- -- A
H-Side PMOS Leak Current ILEAK_BKLX Vekix=0V, Vekix=12V 1 10 uA
Vek Line Regulation 8V=Vin=14V, Igk=0.1A -- 0.04 -- %IV
Vek Load Regulation 0.1A=Igk=1A -1 - +1 %
Vek Soft Start Time tss Bk -- 3 -- ms
Vek Over Voltage Protection Vovp_BK Ve Raising -- 120 -- %
Vek Under Voltage Threshold Vuve_BK Ve Falling -- 80 -- %
Vek UVP Fault Trigger Duration Traulvek i 50 -- ms
Vek SCP Fault Trip Level Vsce_gk Vek Falling - 20 - %
Power Off Discharge Resistance Rois_sk R[2Ch] Bit6=1 - 1 - kQ

HAVDD OPAMP (HAVDD)

HAVDD Voltage Resolution -- 7 -- bits
Differential Nonlinearity DNL No load -1 -- +1 LSB
Integral Nonlinearity INL No load -4 -- +4 LSB
Output Voltage Swing High VoH_HAVDD Ihavop=+100mA - Vavop-2 -- \%
Output Voltage Swing Low VoL_HAvDD Ihavop=-100mA - 2 - \%
Output Current IHavDD -- +100 -- mA
Short Circuit Current Isc_HavbD -- +200 -- mA
Power Supply Rejection Ratio PSRR -- 60 -- dB
Slew Rate SRHa - 45 -- Vlus
-3dB Bandwidth BW - 20 -- MHz
HAVDD Over Voltage Protection Vovp_HA Vhavop Rising - 120 - %
HAVDD Under Voltage Threshold Vuvp_Ha Vhavop Falling - 80 - %
HAVDD UVP Fault Trigger Duration Trault_HAVDD -- 50 -- ms
HAVDD SCP Fault Trip Level Vscp_Havbp HAVDD Falling -- 20 -- %
Power Off Discharge Resistance Rois_navop R[2Ch] Bit2=1 -- 10 -- kQ
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Electrical Characteristics (Continued)

TA=25°C, V|N=12V, V|o=3.3V, VAVDD=17.6V, VHAVDD=8.8V, VVGH=30V, V\/GL=-12V, Vv551=-6v, unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Gamma Buffers (GMAL to GMA14)
Supply Voltage Range ViNGMA 135 -- 19.8 \%
Gamma Voltage Resolution GMAL to 14, 10Bits - VlAB/ZDZI - \%
Differential Nonlinearity Error DNL No Load -1 -- +1 LSB
Integral Nonlinearity Error INL No Load -4 -- +4 LSB
GMA : : = Vamal Vamal
x Voltage Swing High VoH_cMmax lomax=+10mA -- \%
-0.2 -0.15
GMAx Voltage Swing Low VoL_cMax lomax=-10mA - 0.15 0.2 \%
GMAX Output Current lemax -- +50 -- mA
Load Regulation lema=+10mA - +0.5 - VIA
Short Circuit Current Isc_emax +180 mA
Program to Output Delay to_cmax 15 us
VCOM OP (VCOM)
Supply Voltage Range Vavbp 135 -- 19.8 \%
’ Vcowm will be clamped between & Vavoo/ ~
VCOM Voltage Resolution Voou_wax and Veom min 128 \%
% | % |
Adjustable Normal Temperature Output v R[08],7Bits, 4 R+esl ~ 127 +Resl v
Voltage Range COMNT Res1=(Vcom max-Vcom min)/127
Vcom min Vcom MmN
% | % |
Adjustable Low Temperature Output v R[09], 7Bits 0 R+esl ~ 127 +Resl v
Voltage Range COoM_HT Res1=(Vcom max-Vcom_ min)/127
Vcom_min Vcom miN
Adjustable VCOM_MAX Veowwax | RIOA], 7Bits Vaveo! - Vavoo v
) . 0.992
Adjustable VCOM_MIN Vcom_min R[0B], 7Bits 0 - . \Y,
Vavpp
Differential Nonlinearity DNL No load -1 - +1 LSB
Integral Nonlinearity INL No load -4 -- +4 LSB
Output Current Ivcom -- +150 -- mA
Load Regulation lcom=£100mA - +1 - VIA
Short Circuit Current Isc_vcom VCOM to VINGMA or PGND -- +300 -- mA
Slew Rate SRvcom - 45 -- Vlus
Power Off Discharge Resistance Rois_vcom R[2Ch] Bitl & Bit0=1 -- 8 -- kQ
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Electrical Characteristics (Continued)

TA=25°C, V|N=12V, V|o=3.3V, VAVDD=17.6V, VHAVDD=8.8V, VVGH=30V, V\/GL=-12V, Vv551=-6v, unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

IIC Timer Characteristics

Serial Clock Frequency FscL 0 -- 1 MHz

Bus Free Time Between STOP and START

Conditions taur 500 B B ns

Hold Time (Repeated) START Condition tHD, DAT 250 - - ns

SCL Pulse-Width Low tLow 300 - - ns

SCL Pulse-Width High tHicH 300 - - ns

Setup Time for a Repeated START - -

Condition tsu,sTA 250 ns

Data Hold Time tHD, DAT -- -- 100 ns

Data Setup Time tsu, pAT 100 -- -- ns

SDA and SCL Receiving Rise Time tr 20% -- 120 ns
0.1CB

SDA and SCL Receiving Fall Time tr 20 - 120 ns
0.1CB

SDA Transmitting Fall Time t 208 -- 80 ns

9 i 0.1CB

Setup Time for STOP Condition tsu,sTo 250 -- -- ns

Bus Capacitance Cs p- -- 400 pF

Pulse Width of Suppressed Spike tsp - -- 20 ns

EEPROM Start Up Blanking Time Note 2 - 30 50 ms

Program EEPROM Blanking Time Note 2 - - 300 ms

Read EEPROM Blanking Time -- 15 5 ms

Note 2 The blanking time is defined as the duration of 12C REG. write to or load from EEPROM.
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Power On/Off Sequence

VIN _/

T

AVDD /ﬂf*" \___Jrf*'
VGMAX y \ /
VCOM / \ /

Figure 5. Power ON/OFF Sequence
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VGH/ VGH/ VCOM Temperature Compensation

1. VGH temperature compensation curve

Veh
[V) s
_ B Ve = V.
WEH_LT = 35V B Voo = Ve o = Vi ar )x{ﬁ}+\;’mw
A VGH_NT =30V
> TA
(C)
Ve
w1
Ro/ /o }
Vicz 3V Vie SV ¥ | o —
ez (3V) / NTC L |:R‘[1+[R‘[2//RNK)
Ve (2V)
Ta
T
T2 T1 ()

Curve AB is temperature compensation

2. VGL temperature compensation curve

Ta
()
A VGL_NT = -8V
AB
Ve =V
B i VGL:[VGI._I.T _VGL_M1)X|:H:|+VGL_N1
VGL_LT=-12V e T
Ve
[V) ¥
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V)
R,//R }
V — V e T2 NTC
W 3V
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o)
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100K 47 KCWB=4050
-
t
]
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a7
WNTE o
RTZ RHNTE
00K 47 KLU B=4050
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|
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3. VCOM temperature compensation curve

r
— A VCOM_HT=7.8V
AB
P Mo =V,
VCOM_NT=7.0V B Veom = Veom ur _[Vcom_m ~Vogu )><|: NTC — Vm}
T2 TCL
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(C)
Ve
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ET1
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Vo =V x| 20 W ARG
Vrcz (1.2V
B | ‘/, " ‘ |:R11+[R12//RN1CJ
WHTC o— 4
BT
Ve (0.6Y) 100 kKD
» Ta ]
T2 T1 () Em

EMTC
47 KW B=4050
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Application Information
1. 1IC Interface Slave Address

The LP6281 can easily modify the parameters via IIC bus that the slave address is shown below:
Slave Address

A6 A5 A4 A3 A2 Al A0 R/W

0 1 0 0 0 0 0 1/0

IIC is a two wire serial interface developed, the bus consists of a clock line (SCL) and a data line (SDA)
with pull-up resistor. The LP6281 works as a slave mode and the data transfer protocol follow [IC-Bus
Specification's standard mode (100kbps) and fast mode (400kbps).

S I > T R D R |
L Y = \ o/ (e =)
i i \/ \/ / \/ f ‘
SDA \ [ X X 1 \ /! A ;‘ \ \ 71‘ 3 ! \
H 1 1 _____ 7 T A — /7 i 1 } } R
 tho:$pA {Hp.DAT y tsu;pat h tsiyistop 1 ilBUF | !
— R SN Fal), 1 Ve
SCL o ' /i | ! v / N H / \
h— 1 e i —
S tlow thicn RS tsp P IS
START condition Repeated START STOP condition

Figure 6. START and STOP Conditions

2. Write Data to Register

M
5 Slave Address (Thit) R.’D‘f’l ACK Control Register Address (8bit) ACK

A - ACKNOWLEDGE (SDA Low)

. S - START Condition
Register Data (8bit) ACK | P
egister Data (8ol P - STOP Condition

¥

Figure 7. Write Single Byte Data to Register

3. Read Data to Register

i
Slave Address (7bit) R.‘D'.’l

ACK Control Register Address (Sbit) ACK

Slave Address (Thit) ACK Register Data (8bit) MNACK

_,{Sr

RV
o

F ‘

A - ACKNOWLEDGE (SDA Low)
NACK - ACKNOWLEDGE (SDA High)
S - START Condition

Sr - REPEATED START Condition

P - STOP Condition

Figure 8. Read Single Byte Data from Register
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Application Information (Continued)

4. 1IC REGISTER MAP

The lowest bit number (0) represents the least bit, the highest bit number (7) represents the most bit, and R/W
indicates whether the bit is read only (R), write only (W), or both read and write (R/W).

Register Parameter Symbol Range Resolution MTP Factory Value
17.6V
00h [5:0] AVDD output voltage AVDD 13.5V (00h) to 19.8V (3Fh) 0.1v (29h)
3.3V
01h [4:0] VBK output voltage VBK 1.8V (00h) to 3.35V (1Fh) 0.05v (1Eh)
192*Res2 (00h) to 319*Res2 (7Fh) Res2*(64+192)
02h [6:0] HAVDD output voltage HAVDD AVDD/512
Res2=VAVDD/512 (40h)
30V
03h [4:0] VGH output voltage VGH_NT 20V (00h) to 42V (16h) 1V (0Ah)
[7] VGH low temperature VGH_LT EN 0: Disable 1: Enable 0: Disable
enable
04h _ | 35V
[4:0] VGH low temperature VGH_LT 20V (00h) to 42V (16h) v
voltage (OFh)
05h [4:0] VGL normal temperature VGL_NT -3V (00h) to -18V/ (1Eh) 0.5V -8V (0Ah)
voltage
VGL_LT/HT
(7] VGL terr_lperature ~ 0: Disable 1: Enable 0: Disable
compensation enable EN
[6] VGL low or high _ VGL_LTHT
temperature compensation 0: VGL_LT 1: VGL_HT 0: VGL_LT
06h : SEL
selection i
[4:0] VGL low temperature 12V
voltage/ VGL high temperature VGL_LT/HT -3V (00h) to -18V (1Eh) 0.5V
voltage (12h)
[7] VCOM high temperature VCOM_HT_EN 0: Disable 1: Enable 0: Disable
enable
07h 6V
[4:0] VSS1 output voltage VSS1 -3V (00h) to -16V (1Ah) 0.5V (06h)
08h [7:1] VCOM_NT normal VCOM_NT Veom_min t0 Vecom_max Resl 63*Res1+Vcom min
temperature voltage Res1=(Vcom max-Veom mn)/127 (7Eh)
09h [7:1] VCOM high temperature VCOM_HT Vecom_min t0 Veom max Res1 93*Res1+Vcom_min
voltage Res1=(Vcom max-Vcom min)/127 (BAh)
. 1*Res3 (00h) to 128*Res3 (7Fh) 64*Res3
0Ah [6:0] VCOM high limit voltage Veom_max Res3
Res3=VAVDD/128 (3Fh)
. 0*Res3 (00h) to 127*Res3 (7Fh) 38*Res3
0Bh [6:0] VCOM low limit voltage Vcom_min Res3
Res3=VAVDD/128 (26h)
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Register Parameter Symbol Range Resolution MTP Factory Value
0Ch 0V (00h) to VAVDD (3FFh 12*
[9:0] Gammal output voltage GAMMAL (00h) to (3FFh) Res4 512'Resd
ODh Res4= VAVDD/1024 (200h)
OEh 0V (00h) to VAVDD (3FFh 512*Res4
[9:0] Gammaz2 output voltage GAMMA2 (00h) to (3FFh) Res4 es
OFh Res4= VAVDD/1024 (200h)
10h OV (00h) to VAVDD (3FFh 512*Res4
[9:0] Gamma3 output voltage GAMMA3 (00h) to (3FFh) Res4 es
11h Res4= VAVDD/1024 (200h)
12h 0V (00h) to VAVDD (3FFh 512*Res4
[9:0] Gamma4 output voltage GAMMA4 (0oh) to ( ) Res4 es
13h Res4= VAVDD/1024 (200h)
14h 0V (00h) to VAVDD (3FFh 512*Res4
[9:0] Gammab5 output voltage GAMMAS (0oh) to ( ) Res4 es
15h Res4= VAVDD/1024 (200h)
16h 0V (00h) to VAVDD (3FFh 12*
[9:0] Gamma6 output voltage GAMMAG o Y Res4 512’Resd
17h Res4= VAVDD/1024 (200h)
18h 0V (00h) to VAVDD (3F 12*
[9:0] Gamma7 output voltage GAMMA7 (00N to (SFE Res4 512'Res4
19h Res4= VAVDD/1024 (200h)
1Ah 0V (00h) to VAVDD (3FFh 512*Res4
[9:0] Gamma8 output voltage GAMMAS (00h) to (3FHh) Res4 es
1Bh Res4= VAVDD/1024 (200h)
1Ch 0V (00h) to VAV 512*Res4
[9:0] Gamma9 output voltage GAMMA9 i N ik Res4 es
1Dh Res4= VAVDD/1024 (200h)
1Eh 0V (00h) to VAVDD (3FFh 512*R
[9:0] Gammal0 output voltage GAMMA10 (ko ( ) Res4 esd
1Fh Res4= VAVDD/1024 (200h)
20h 0V (00h) to VAVDD (3FFh 512*
[9:0] Gammall output voltage GAMMA11 (0oh) to ( ) Res4 Resd
21h Res4= VAVDD/1024 (200h)
22h 0V (00h) to VAVDD *
[9:0] Gammal2 output voltage GAMMA12 (o) fo " Res4 512'Resd
23h Res4= VAVDD/1024 (200h)
24h 0V (00h) to VAVDD *
[9:0] Gammal3 output voltage GAMMA13 (Oon)jto (3FFh) Res4 S12'Resd
25h Res4= VAVDD/1024 (200h)
26h 0V (00h) to VAVDD 512*R
[9:0] Gammal4 output voltage GAMMA14 (0oh) to (aFFh) Res4 esd
27h Res4= VAVDD/1024 (200h)
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Register Parameter Symbol Range Resolution MTP Factory Value

[7] Power Group B Enable Not* Group B_EN 0: Disable 1: Enable 0: Disable
[6] VGL Enable VGL_EN 0: Disable 1: Enable 1: Enable
[5] VSS1 Enable VSS1_EN 0: Disable 1: Enable 1: Enable

28h [4] AVDD Enable AVDD_EN 0: Disable 1: Enable 1: Enable
[3] HAVDD Enable HAVDD_EN 0: Disable 1: Enable 1: Enable
[2] Gamma Enable GMA_EN 0: Disable 1: Enable 1: Enable
[1] VCOM Enable VCOM_EN 0: Disable 1: Enable 1: Enable
[0] VGH Enable VGH_EN 0: Disable 1: Enable 1: Enable
[7] Frequency select FREQ_SEL 0: 750kHz  1: 500kHz 0: 750kHz
[4] AVDD Internal / External AV?E_F/’;Z_?S 0: Internal  1: External 0: Internal
[3] VGH structure type VGH_TYPE 0: Boost 1: Charge pump 0: Boost

29h [2] VGL structure type VGL_TYPE 0: Inverting _ 1: Charge pump 0: Inverting
[1] VGL charge pump source Veslg::g; 0: LXBK  1:LXCS 0: VBK1

0: 14CH (1to 14 CH)
[0] Gamma channel type GMA_CH_TYPE 0: 14CH
1:4CH (1, 7, 8, 14CH)

00: Oms 01: 2ms
[5:4] VBK_Delay VBK_DLY 10: 4ms
— 10:4ms_ 11: 6ms

00: Oms 01: 5ms
2Ah [3:2] VGL_Delay VGL_DLY 01: 5ms
10: 10ms_ 11: 15ms

00: Oms 01: 2ms
[1:0] VSS1_Delay VSS1_DLY 01: 2ms
10:4ms_ 11: 6ms

00: Oms 01: 5ms
[6:5] AVDD_Delay AVDD_DLY 01: 5ms
10: 10ms_ 11: 15ms

00: Oms 01: 2ms
[4:3] VGH_Delay VGH_DLY 01: 2ms
10: 4ms_ 11: 6ms

2Bh
000: Oms 001: 30ms
010: 60ms 011: 90ms
[2:0] VCOM_Delay VCOM_DLY 000: Oms
100: 120ms 101: 150ms
110: 180ms_ 111: 210ms
[7] All Discharge Enable ALL_DIS_EN 0: Disable 1: Enable 1: Enable
[6] Bulk discharge BK_DIS 0: 0.5kohm  1: 1kohm 1: 1kohm
[5] AVDD discharge AVDD_DIS 0: 1.4kohm _ 1: 4.7kohm 1: 4.7kohm
2Ch [4] VGH discharge VGH_DIS 0: 1.5kohm 1: 30kohm 1: 30kohm
[3] VGL discharge VGL_DIS 0: Disable 1: 10kohm 1: 10kohm
[2] HAVDD discharge HAVDD_DIS 0: Disable 1: 10kohm 1: 10kohm
i 00: Disable 01: 200hm
[1:0] VCOM discharge VCOM_DIS 1: 8kohm

10: 1kohm 11: 8kohm
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Register Parameter Symbol Range Resolution MTP Factory Value
[7] VSS1 discharge enable VSS1_DIS 0: Disable 1: 1.2kohm 1: 1.2kohm
) 0: VIN_UVLO_F
[4] VCOM discharge type VCOM_DIS_TYP 0: VIN_UVLO_F
1: Reserved
0: (G7+G8)/2
2Dh [3] HAVDD feedback mode HAVDD_FB ( ) . 0: (G7_G8)/2
type 1: HAVDD DAC register
[1] AVDD soft start AVDD_SS 0: 10ms_ 1: 20ms 0: 10ms
[0] VGH soft start VGH_SS 0:3ms 1:6ms 1: 6ms
2Eh [7:4] VGH & VGL_VTC2 VGH&VGL_ 0000: 0.4V to 1111: 3.4V 0.2V 1101: 3.0V
[3:0] VGH & VGL_VTC1 VTC1/2 0000: 0.4V to 1111: 3.4V 0.2V 1000: 2.0V
- [7:4] VCOM_VTC2 VCOM_ 0000: 0.4V to 1111: 3.4V 0.2v 0100: 1.2V
[3:0] VCOM_VTC1 VTC1/2 0000: 0.4V to 1111: 3.4V 0.2V 0001: 0.6V
: ivi 00: EXT_DRVO 01: EXT_DRV1
[5:4] AVDD external driving AVDD_EXT DRV ol = 01: EXT DRV1
of Gate 10: EXT_DRV2 11: EXT_DRV3 -
: 00: VGH_COMPO0 01: VGH_COMP1
30h [3:2] VGH boost converter VGH_COMP - e 10: VGH_COMP2
mode compensation 10: VGH_COMP2 11: VGH_COMP3
: i i 00: VGL_COMPO 01: VGL_COMP1
[1:0] VGL inverting mode VGL_COMP - i 10: VGL_COMP2
compensation 10: VGL_COMP2 11: VGL_COMP3
FFh [7] & [0] Control register Ctrl 00h, 01h, 40h, 80h 00h

Note*: Power Group A: VBK
Power Group B: AvDD, HAVDD, VGH, VGL, VSS1, Gamma, VCOM

Version 0.7 - APR. 2022

Email: marketing@lowpowersemi.com Web: http://www.lowpowersemi.com

Page 22 of 32


mailto:marketing@lowpowersemi.com
http://www.lowpowersemi.com/

LowPowerSemi ¥

IEE B
i Preliminary Datasheet LP6281
AVDD Output Voltage Register (00h)
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R R R/W R/W R/W R/W R/IW R/W
- - 1 0 1 0 0 1
Value AVDD Value AVDD Value AVDD Value AVDD
00h 13.5V 10h 15.1V 20h 16.7V 30h 18.3V
01h 13.6V 11h 15.2V 21h 16.8V 31h 18.4V
02h 13.7V 12h 15.3V 22h 16.9V 32h 18.5V
03h 13.8V 13h 15.4V 23h 17.0V 33h 18.6V
04h 13.9V 14h 15.5V 24h 17.1V 34h 18.7V
05h 14.0V 15h 15.6V 25h 17.2V 35h 18.8V
06h 14.1V 16h 15.7V 26h 17.3V 36h 18.9v
07h 14.2V 17h 15.8V 27h 17.4V 37h 19.0V
08h 14.3V 18h 15.9V 28h 17.5V 38h 19.1V
09h 14.4V 19h 16.0V 29h 17.6V 39h 19.2VvV
OAh 14.5V 1Ah 16.1V 2Ah 17.7V 3Ah 19.3V
OBh 14.6V 1Bh 16.2V 2Bh 17.8V 3Bh 19.4V
0Ch 14.7V 1Ch 16.3V 2Ch 17.9V 3Ch 19.5V
0Dh 14.8V 1Dh 16.4V 2Dh 18.0V 3Dh 19.6V
OEh 14.9V 1Eh 16.5V 2Eh 18.1V 3Eh 19.7VvV
OFh 15.0V 1Fh 16.6V 2Fh 18.2V 3Fh 19.8v
VBK Output Voltage Register (01h)
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R R R R/W R/W R/W R/W R/W
- - - 1 1 1 1 0
Value VBK Value VBK Value VBK Value VBK
00h 1.80V 08h 2.20V 10h 2.60V 18h 3.00V
01lh 1.85V 0%h 2.25V 11h 2.65V 19h 3.05V
02h 1.90V 0Ah 2.30V 12h 2.70V 1Ah 3.10V
03h 1.95V 0Bh 2.35V 13h 2.75V 1Bh 3.15V
04h 2.00V 0Ch 2.40V 14h 2.80V 1Ch 3.20V
05h 2.05V 0Dh 2.45V 15h 2.85V 1Dh 3.25V
06h 2.10V OEh 2.50V 16h 2.90V 1Eh 3.30V
07h 2.15V OFh 2.55V 17h 2.95V 1Fh 3.35V
HAVDD Output Voltage Register (02h)
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R R/W R/W R/W R/W R/W R/W R/W
- 1 0 0 0 0 0 0

HAVDD voltage formula

HAVDD = Res2 *(HAVDD_CODE+192)

Res2 = AvDD / 512

HAVDD_CODE =0 ~ 127
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HAVDD Output Voltage

Value HAVDD Value HAVDD Value HAVDD Value HAVDD Value HAVDD
00h Res2%(0+192) 1Ah Res2*(26+192) 34h Res2%(52+192) 4Eh Res2*(78+192) 68h Res2*(104+192)
01h Res2%(1+192) 1Bh Res2*(27+192) 35h Res2%(53+192) 4Fh Res2*(79+192) 69h Res2*(105+192)
02h Res2%(2+192) 1ch Res2*(28+192) 36h Res2%(54+192) 50h Res2%(80+192) 6Ah Res2*(106+192)
03h Res2%(3+192) 1Dh Res2*(29+192) 37h Res2*(55+192) 51h Res2%(81+192) 6Bh Res2*(107+192)
04h Res2%(4+192) 1Eh Res2%(30+192) 38h Res2*(56+192) 52h Res2%(82+192) 6Ch | Res2*(108+192)
05h Res2*(5+192) 1Fh Res2%(31+192) 39h Res2*(57+192) 53h Res2%(83+192) 6Dh | Res2*(109+192)
06h Res2*(6+192) 20h Res2%(32+192) 3Ah Res2*(58+192) 54h Res2%(84+192) 6Eh Res2%(110+192)
07h Res2%(7+192) 21h Res2%(33+192) 3Bh Res2%(59+192) 55h Res2%(85+192) 6Fh Res2%(111+192)
08h Res2%(8+192) 22h Res2%(34+192) 3ch Res2*(60+192) 56h Res2%(86+192) 70h Res2%(112+192)
09h Res2%(9+192) 23h Res2%(35+192) 3Dh Res2*(61+192) 57h Res2%(87+192) 71h Res2%(113+192)
0Ah Res2%(10+192) 24h Res2%(36+192) 3Eh Res2%(62+192) 58h Res2%(88+192) 72h Res2%(114+192)
0Bh Res2%(11+192) 25h Res2%(37+192) 3Fh Res2%(63+192) 59h Res2%(89+192) 73h Res2%(115+192)
0Ch Res2%(12+192) 26h Res2%(38+192) 40h Res2%(64+192) 5Ah Res2*(90+192) 74h Res2%(116+192)
0Dh Res2%(13+192) 27h Res2*(39+192) 41h Res2*(65+192) 5Bh Res2*(91+192) 75h Res2%(117+192)
OEh Res2%(14+192) 28h Res2*(40+192) 42h Res2*(66+192) 5Ch Res2*(92+192) 76h Res2%(118+192)
OFh Res2%(15+192) 29h Res2*(41+192) 43h Res2*(67+192) 5Dh Res2*(93+192) 77h Res2%(119+192)
10h Res2%(16+192) 2Ah Res2*(42+192) 44h Res2*(68+192) 5Eh Res2%(94+192) 78h Res2%(120+192)
11h Res2*(17+192) 2Bh Res2*(43+192) 45h Res2*(69+192) 5Fh Res2*(95+192) 79h Res2%(121+192)
12h Res2%(18+192) 2Ch Res2*(44+192) 46h Res2*(70+192) 60h Res2*(96+192) 7Ah Res2%(122+192)
13h Res2%(19+192) 2Dh Res2*(45+192) 47h Res2*(71+192) 61h Res2*(97+192) 7Bh Res2%(123+192)
14h Res2%(20+192) 2Eh Res2*(46+192) 48h Res2*(72+192) 62h Res2*(98+192) 7Ch | Res2*(124+192)
15h Res2%(21+192) 2Fh Res2*(47+192) 49h Res2*(73+192) 63h Res2*(99+192) 7Dh | Res2*(125+192)
16h Res2%(22+192) 30h Res2*(48+192) 4Ah Res2*(74+192) 64h Res2%(100+192) | 7Eh Res2%(126+192)
17h Res2%(23+192) 31h Res2*(49+192) 4Bh Res2*(75+192) 65h Res2%(101+192) 7Fh Res2%(127+192)
18h Res2%(24+192) 32h Res2*(50+192) 4Ch Res2*(76+192) 66h Res2%(102+192)
19h Res2%(25+192) 33h Res2*(51+192) 4Dh Res2*(77+192) 67h Res2%(103+192)

VGH Output Voltage Register (03h)

Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R R R R/W R/W R/IW RIW R/IW
- - - 0 1 0 1 0
Value VGH_NT Value VGH_NT Value VGH_NT
00h 20V 08h 28V 10h 36V
0lh 21V 09h 29V 11h 37v
02h 22V 0Ah 30V 12h 38V
03h 23V 0Bh 31V 13h 39v
04h 24V 0Ch 32v 14h 40V
05h 25V 0Dh 33V 15h 41V
06h 26V OEh 34V 16h 42V
07h 27V OFh 35V
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VGH_LT Output Voltage Register (04h)
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R/W R R R/W R/W R/W R/W R/W
0 - - 0 1 1 1 1

Bit[7]: VGH Low Temperature Compensation Enable

Value Description
0 Disable
1 Enable
[4:0]: VGH Low Temperature Voltage
DAC value VGH LT DAC value VGH LT DAC value VGH LT

00h 20V 08h 28V 10h 36V
01h 21V 09h 29V 11h 37V
02h 22V 0Ah 30V 12h 38V
03h 23V 0Bh 31V 13h 39V
04h 24V 0Ch 32V 14h 40V
05h 25V 0Dh 33V 15h 41V
06h 26V OEh 34V 16h 42V
07h 27V OFh 35V

VGL Output Voltage Register (05h)

Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]

R R R R/W R/W R/W R/W R/W

- - - 0 1 0 1 0
Value VGL _NT Value VGL NT Value VGL NT Value VGL NT
00h -3.0V 08h -7.0V 10h -11.0V 18h -15.0V
01lh -3.5V 09h -7.5V 11h -11.5Vv 19h -15.5vV
02h -4.0V 0Ah -8.0V 12h -12.0V 1Ah -16.0V
03h -4.5V 0Bh -8.5V 13h -12.5Vv 1Bh -16.5V
04h -5.0V 0Ch -9.0V 14h -13.0V 1Ch -17.0V
05h -5.5V 0Dh -9.5V 15h -13.5Vv 1Dh -17.5vV
06h -6.0V OEh -10.0V 16h -14.0V 1Eh -18.0V
07h -6.5V OFh -10.5Vv 17h -14.5V
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VGL_LT Output Voltage Register (06h)
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R/W R/W R R/W R/W R/W R/W R/W
0 0 - 1 0 0 1 0

Bit[7]: VGL Low Temperature Compensation Enable

Value Description
0 Disable
1 Enable

Bit[6]: VGL Low Temperature Compensation Selection

Value Description
0 VGL_LT
1 VGL_HT
[4:0]: VGL _LT/HT Low Temperature Voltage
Value VGL_LT/HT Value VGL_LT/HT Value VGL_LT/HT Value VGL_LT/HT
00h -3.0V 08h -7.0v 10h -11.0vV 18h -15.0V
01h -3.5V 09h -7.5V 11h -11.5V 19h -15.5V
02h -4.0V 0Ah -8.0V 12h -12.0vV 1Ah -16.0V
03h -4.5V 0Bh -8.5V 13h -12.5V 1Bh -16.5V
04h -5.0V 0Ch -9.0V 14h -13.0V 1Ch -17.0V
05h -5.5V 0Dh -9.5V 15h -13.5V 1Dh -17.5V
06h -6.0V OEh -10.0V 16h -14.0V 1Eh -18.0V
07h -6.5V OFh -10.5V 17h -14.5V

VCOM High Temperature Enable & VSS1 Output Voltage Register (07h)

Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
RIW R R RIW RIW RIW RIW RIW
0 - - 0 0 1 1 0

Bit[7]: VCOM High Temperature Compensation Enable

Value Description
0 Disable
1 Enable
[4:0]: VSS1 Output Voltage
Value VSS1 Value VSS1 Value VSS1 Value VSS1
00h -3.0V 08h -7.0V 10h -11.0V 18h -15.0V
01h -3.5V 09h -7.5V 11h -11.5V 19h -15.5V
02h -4.0V OAh -8.0V 12h -12.0V 1Ah -16.0V
03h -4.5V 0Bh -8.5V 13h -12.5V
04h -5.0V 0Ch -9.0vV 14h -13.0V
05h -5.5V 0Dh -9.5v 15h -13.5V
06h -6.0V OEh -10.0V 16h -14.0V
07h -6.5V OFh -10.5V 17h -14.5V
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VCOM_NT Temperature Voltage Register (08h)

Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R/W R/W R/W R/W R/W R/W R/W R
0 1 1 1 1 1 1 -
VCOM_NT voltage formula
VCOM_NT = Res1*VCOM_NT CODE +Vcom min
Resl = (Vcom_max - Vcom_min)/127
VCOM_NT CODE =0 ~ 127
VCOM_HT Temperature Voltage Register (09h)
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R/W R/W R/W R/IW R/W R/W R/W R
1 0 1 1 1 0 1 -
VCOM_HT voltage formula
VCOM_HT = Res1*VCOM_HT CODE + Vcom min
Resl = (Vcom max - Vcom min)/127
VCOM_HT CODE =0 ~ 127
VCOM High Limit Voltage Register (0Ah)
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R R/W R/W R/W R/W R/IW R/IW R/W
- 0 1 1 1 1 1 1
VCOM High Limit Voltage Register (0Bh)
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
R R/W R/W R/IW R/W R/W R/W R/W
- 0 1 0 0 1 1 0

VCOM_MAX/VCOM_MIN voltage formula
VCOM_MAX = Res3 * [(VCOM_MAX_CODE) + 1]
VCOM_MIN = Res3 * VCOM_MIN_CODE

Res3 = Vawn/ 128
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GAMMA1~14 Output Voltage — 0Ch~27h

Register Name Default Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0Ch GMA1 02h Reserved Reserved Reserved Reserved Reserved Reserved GMA1[9:8]
0Dh GMA1 00h GMAL[7:0]

OEh GMA2 02h Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ GMA2[9:8]
OFh GMA2 00h GMAZ2[7:0]
24h GMA13 02h Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ GMA13[9:8]
25h GMA13 00h GMA13[7:0]
26h GMA14 02h Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘ GMA14[9:8]
27h GMA14 00h GMA14[7:0]

VGAMMA1~14 voltage formula
VGAMMA1~14 = Res4 x VGAMMA1~14_CODE
Res4 = VAVDD / 1024
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Channel Enable Register (28h)

Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
Group B_ EN VGL_EN VSS1 _EN AVDD_EN HAVDD_EN GMA_EN VCOM_EN VGH_EN
0 1 1 1 1 1 1 1
Bit[7]: Group Enable
Value Description
0 Disable Group B Channel
1 Enable Group B Channel
Control Function Register (FFh) — 0x00, 0x01, 0x40, 0x80
Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]
W W R R R R R R/W
0 0 0 0 0 0 0 0

Bit[7]: Write al

| data to EEPROM

Value Description
0 Read data from register.
1 Write all register value to EEPROM.

Bit[6]: Write VCOM data to EEPROM

Value Description
0 Read data from register.
1 Write VCOM register value to EEPROM.

Bit[0]: Read Data from Register or EEPROM

Value Description
0 Read data from register.
1 Read data from EEPROM.
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5. 1IIC MTP Programming Timing
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Programming
[C IIC Code Trmmin
s Command

1 L
EEPROM Start Up
Blanking Time
{S0ms min.}

REG[FFh] = 0xa0 i

[
) i
" 1
EEPROM Pragramming
Blanking Time
(200ms min.)
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Layout Consideration

The proper PCB layout and component placement are critical for all circuit. The careful attention to prevent the
electromagnetic interference (EMI) problems is necessary. Here are some layout suggestions to the layout

design of LP6281.

B Connected all ground together with one uninterrupted ground plane, which include power ground and

analog ground.

B The placements of the input bypass capacitor must be as close as possible to the LP6281 to reduce the
input ripple voltage and noise coupling. The ground of input bypass capacitor must connect near to the

IC’s ground pin.

B Use wide and short traces for high current paths minimizing the area of high current loops by placing the
inductor, output diode, and output capacitors near the input capacitors and near the terminals of internal
power switches, LX, BKLX, LXVGH and LXVGL. The long and narrow trace increases the ESR and ESL,

and that will induce more effective noise at high frequency easily.

B The compensation network should connect to LP6281 as close as possible. Each output voltage

feedback route should keep away from any switching node.

B The Exposed Pad should be connected to a strong ground plane for maximum thermal consideration.
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Package Information

QFN-46 Package (4.5x6.5) pitch 0.4 (Unit: mm)
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SYMBOL DIMENSION IN MILLIMETER

MIN NOM MAX
A 0.700 0.750 0.800
Al 0.020 0.050
b 0.150 0.200 0.250
A3 0.180 0.200 0.250
D 6.400 6.500 6.600
D2 5.000 5.100 5.200
E 4.400 4.500 4.600
E2 3.000 3.100 3.200
e 0.400 BSC
Nd 5.200 BSC
Ne 3.200 BSC
L 0.350 0.400 0.450
h 0.300 0.350 0.400
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